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FOBTY-FIFTH  CONGRESS,  SECOND  SESSION. 

Resolved  hy  the  House  of  Representatives  (ths  Senate  concurring).  That  there  be  printed 
5^,000  copies  of  the  report  upon  forestry,  transmitted  by  the  President  to  Congress 
from  the  Commissioner  of  Agncnltnre  on  the  13th  day  of  December  last ;  15,000  copies 
thereof  for  the  nse  of  the  House  of  Representatives,  7,500  for  the  nse  of  the  Senate,  and 
2,500  copies  for  the  Commissioner  of  ^ricalture :  Providedf  however,  That  the  total  nnm- 
ber  of  paces  of  said  report  shall  not  exceed  six  hundred  and  fifty. 

Passediy  the  House  of  Representatives  March  26, 1878. 

Passed  by  the  Senate  April  4, 1878. 
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To  the  House  of  Representatives : 

I  transmit  herewith  a  special  report  upon  the  subject  of  Forestry  by 
the  Commissioner  of  Agricaltarei  with  the  accompanying  documents. 

E.  B.  HAYES. 
ExEOUTivB  Mansion, 

December  13, 1877. 


DEPABTMBNT  op  A0BICTTLTtJBB, 

Washington^  D.  C,  December  13, 1877. 

Sm :  By  the  provisions  of  ''An  act  making  appropriations  for  the 
legislative,  executive,  and  judicial  expenses  of  the  government  for  the 
year  ending  June  30, 1877,  and  for  other  purposes,"  approved  August 
15, 1876,  the  Commissioner  of  Agriculture  was  required  to  appoint  some 
man  of  approved  attainments,  and  practically  well  acquainted  with  the 
methods  of  statistical  inquiry,  with  a  view  of  ascertaining  the  annual 
amount  of  consumption,  importation,  and  exportation  of  timber  and 
other  forest  products ;  the  probable  supply  for  future  wants ;  the  means 
best  adapted  to  the  preservation  and  renewal  of  forests;  the  influence 
of  forests  upon  climate ;  and  the  measures  that  have  been  successfully 
applied  in  various  countries  for  the  preservation  and  restoration  or 
planting  of  forests ;  and  to  report  upon  the  same  to  the  Commissioner 
of  Agriculture,  to  be  by  him  transmitted  in  a  special  report  to  Congress. 

On  the  30th  of  August,  1876,  Hon.  Frederick  Watts,  then  Commis- 
sioner of  Agriculture,  appointed  Dr.  Franklin  B.  Hough,  of  Lowville, 
Lewis  County,  New  York,  to  the  discharge  of  this  important  duty. 

Dr.  Hough  seems  to  have  diligently  prosecuted  his  investigations  and 
inquiries,  not  only  throughout  the  ITnited  States,  but  also  in  foreign 
lands,  entering  into  a  correspondence  with  officers  of  foreign  govern- 
ments connected  with  the  forest  management  and  forestry  schools  in 
Europe,  where  the  vital  importance  of  this  great  interest  is  well  under- 
stood, and  where  for  many  years  an  intelligent  and  settled  policy  has 
prevailed,  looking  to  the  increaseof  the  woods.  The  equal  and  seasonable 
distribution  of  the  rain-fall,  the  maintenance  of  forests  upon  the  higher 
lands,  and  the  consequent  preservation  of  the  regular  supply  of  water 
to  the  springs,  rivulets,  and  rivers,  and  the  prevention  of  the  terrible 
floods  which  wash  bare  the  unclothed  mountain  slopes,  and  by  sudden 
overflows  destroy  the  agriculture  and  the  manufactures  of  the  valleys, 
are  also  subjects  of  anxious  observation  in  this  connection. 

While  the  information  Dr.  Hough  has  acquired  from  these  sources 
has  been  extensive  and  in  some  cases  exhaustive,  and  while  from  the 
European  modes  much  may  be  learned, — the  differences  that  exist 
between  our  own  and  foreign  countries  in  the  ownership  of  lands,  make 
it  impracticable  to  apply  for  the  present,  if  ever,  the  systems  of  admin- 
istration that  prevail  elsewhere.  Differences  exist  also  in  climate,  and  in 
the  native  trees  suitable  for  forest  culture;  yet  there  is  a  very  large 
amount  of  information  collected  in  the  report  which  is  not  more  valua- 
ble for  Practical  use  than  it  is  for  suggestive  thought. 

The  H>rest  codes  of  Europe  have  for  us  much  that  is  interesting  and 
infitmetive,  in  so  fiar  as  they  show  to  what  extent  the  public  welfare  may 
Jostify  governments  in  imposing  restraints  upon  the  enjoyment  of  forest 
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property  held  by  private  owners,  aud  in  so  far  as  they  illastrate  the 
application  of  those  fundamental  principles  which  may  justify  a  govern- 
ment in  the  exercise  of  its  right  of  eminent  domain.  If  our  general  and 
State  governments  cannot  own  and  rear  up  forest  plantations,  as  is 
done  in  Europe,  where  governments,  communes,  and  public  institutions 
own  large  tracts  of  land,  they  have  a  duty  no  less  imxM)rtant  in  doing 
what  cannot  be  done  by  individuals,  in  the  collection  of  facts,  and  in  tbe 
wide  diffusion  of  information  which  may  prompt  the  self-interest  of  our 
citizens  to  do  that  personally  which  cannot  well  be  done  by  government 
in  the  settled  States  of  the  Union  under  our  present  system  of  widely 
distributed  power. 

The  question  of  timber  culture  upon  the  great  plains  and  timber 
preservation  upon  lands  yet  in  pHOSsession  and  ownership  of  the  general 
government  is  a  problem  of  a  different  character,  and  one  of  the  most 
interesting  that  can  occupy  the  attention  of  statesmen.  Successful  for- 
estry, in  its  very  nature,  necessitates  an  entire  change  in  our  careless 
methods  and  shifting,  changeful  habits,  and  compels  us  to  do  whatever 
is  done  thoroughly  well,  and  to  persevere  in  the  welldoing ;  to  select 
men  fitted  by  nature  for  the  occupation  of  foresters,  and  to  secure  them 
a  life  estate  or  a  good-behavior  estate  in  these  occupations,  is  the  lesson 
taught  by  our  European  contemporaries. 

The  growth  of  trees  fit  for  civil  and  naval  architecture  is  a  work  of 
generations,  and,  while  not  difficult  under  ordinarv  circumstances,  re- 
quires a  steadiness  and  constancy  of  purpose,  application,  aud  culture 
which  has  not  as  yet  received  any  prominent  illustration  in  our  unsteady 
politics  and  legislation. 

The  author  of  this  report  has  compiled,  with  wonderful  industry  and 
apparent  accuracy,  statistics  of  the  most  valuable  character,  embmcing 
statements  of  the  exportation  of  every  class  of  forest  products  from  each 
part  of  the  United  States  to  each  foreign  country  from  the  organiza- 
tion of  our  government  to  the  present  time,  and  has  summarized  these 
tables  by  coasts  and  grand  divisions,  and  in  this  particular  the  report 
may  be  regarded  as  entirely  exhaustive.* 

Other  statistical  tables  of  great  interest  are  presented,  which  from 
the  nature  of  the  subjects  are  interesting,  but  from  the  want  of  time 
are  incomplete,  although  valuable. 

The  report  is  also  accompanied  with  illustrations  of  various  kinds, 
and  specially  such  as  apply  to  the  graphic  method  of  presenting  sta- 
tistical facts  and  scientific  comparisons  when  numerically  expressed. 
Besides  the  chapters  which  deal  with  statistical  and  strictly  scientific 
facts,  the  author  has  a  wealth  of  matter,  historical  and  instructive,  which 
will  be  of  interest  not  only  to  every  agriculturist  and  landowner,  but 
also  to  every  thoughtful  person  whose  views  of  life  and  its  duties  are 
not  bounded  by  the  narrow  limits  of  his  own  existence,  or  whose  national 
pride  and  patriotism  hope  for  a  prosperous  future  for  his  country. 

In  conformity  with  the  law  above  recited,  I  herewith  transmit  the  re- 
port, and  respectfully  recommend  that  it  be  stereotyped  and  printed 
in  two  volumes — the  more  strictly  scientific  and  tabular  portion  in  one, 
and  that  which  is  of  common  and  universal  interest  in  the  other.  By 
this  method,  editions  of  the  work  may  be  ordered  from  time  to  time, 
according  to  the  demand,  and  as  those  persons  desiring  the  tabular  and 
scientific  part  will  be  fewer  in  number  than  those  wishing  for  the  more 
discussive  and  more  generally  interesting  part,  a  large  saving  of  money 
may  thus  be  made. 

*  The  printing  of  the  statittical  part  of  this  rexK>rt  (here  referred  to  by  the  Oom- 
mimioner  of  Agrioultare)  hat  been  deferred^  by  deoiaion  of  the  Hooee  Committeo  on 
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I  also  respectfully  recommend  the  appropriation  of  $8,000,  or  so  mach 
thereof  as  may  be  necessary  daring  the  next  year,  to  prosecute  these  in- 
quiries into  the  subject  of  forestry— $6,000  of  which  to  enable  Dr.  Hough 
to  continue  the  work  he  has  so  well  begun,  and  for  which  he  has  so  much 
really  valuable  matter  in  hand  ready  to  be  arranged,  as  well  as  to  enable 
him  to  make  personal  inspection  of  European  forests,  if  advisable. 

I  respectfully  submit  the  above  to  the  Executive,  for  transmission  to 
Congress,  in  compliance  with  the  terms  of  the  act  constituting  the  Com- 
mission on  Forestry. 

Very  respectfully,  your  obedient  servant, 

WM.  G.  LB  DUC, 
Commissioner  of  Agriculture. 
To  the  President. 


LowviLLB,  N.  T.,  December  8, 1877. 
BiR :  I  have  the  honor  to  transmit  herewith  a  Beport  upon  Forestry, 
prepared  by  me  under  an  appointment  made  by  your  predecessor  in 
ofiBce,  in  pursuance  of  a  provision  contained  in  an  act  of  Congress  ap- 
proved August  15, 1877,  entitled  **  An  act  making  appropriations  for  the 
legislative,  executive,  and  judicial  expenses  of  the  government  for  the 
year  1877,  and  for  otiier  purposes.*^ 

Very  respectfully,  your  obedient  servant, 

FEANKLIN  B.  HOUGH, 
The  Hon.  William  G.  Lb  Duo, 

Commissioner  of  Agriculture. 
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In  enteriDg  upon  a  consideration  of  the  points  of  inqoiry  specified  in 
the  law  under  which  this  report  is  made,  it  is  not  deemed  necessary  to 
present  facts  tending  to  show  the  importance  of  a  suitable  snpply  and 
proper  distribution  of  woodlands  in  the  country,  nor  to  urge  the  necessity 
of  forest  products  for  the  supply  of  these  materials  for  the  daily  wants 
of  life,  and  the  manifold  uses  to  which  they  are  applied  in  the  arts.  It 
is  believed  that  no  differences  of  opinion  could  arise  as  to  the  close 
dependence  of  our  national  welfare  and  individual  comfort  upon  the 
maiotenance  of  these  supplies  of  wood  and  wood-products,  or  upon  the 
importance  of  having  a  sufficient  amount  within  convenient  distance, 
.  and  at  moderate  prices,  through  an  indefinite  period  of  coming  time. 

So  abundantly  supplied  were  the  older  States  of  the  Union  with  a 
native-timber  growth,  that  questions  relating  to  permanence  of  the  snpply 
appear  not  to  have  suggested  investigation  through  a  long  period,  and 
in  fact  the  great  excess  of  forest  over  amount  required  for  proper  use, 
led  at  first  to  the  clearing  off  of  extensive  regions  to  prepare  the  soil  for 
cultivation,  without  yielding  in  return  any  direct  benefit  from  the  pro- 
duct other  than  the  value  of  the  potash  made  from  the  ashes.  The  mis- 
fortune has  been,  that  this  clearing  was  made  without  a  thought  as  to  the 
probable  wants  of  the  future,  either  for  supply  of  materials  for  building, 
manufactures,  and  fuel,  or  for  value  of  reserved  belts  of  timber  as  a 
shelter  from  sweeping  winds;  and,  as  a  consequence,  the  supplies  have 
within  a  few  years  past  been  found  scarce,  and  their  prices  have  advanced 
to  a  degree  that  is  sensibly  felt  by  all  classes  of  the  population  ,•  for  we 
cannot  enhance  the  cost  of  building-materials,  or  of  implements  of  wood, 
or  the  cost  of  fuel,  without  its  being  felt  everywhere.  Wherever  these 
increased  values  nttect  the  cost  of  building  and  maintaining  ships  or 
railroads,  the  expense  of  transportation  is  proportionably  increased,  as 
well  upon  freights  of  every  kind  as  upon  the  cost  of  travelling. 

In  the  prairie  States  and  in  the  Territories,  the  absence  of  forests  has 
been  felt  severely  from  the  beginning,  and  the  want,  so  far  as  relates  to 
lumber,  timber,  and  fuel,  has  been  supplied  at  more  or  less  sacrifice  by 
bringing  these  materials  from  other  sections  of  the  country  where  they 
grew.  This  necessity  has  in  these  regions,  brought  the  question  of 
forestry  before  our  citizens  as  one  of  practical  importance,  so  that  we 
find  throughout  the  treeless  portions  of  the  country,  a  more  general 
interest  in  the  subject,  than  in  those  sections  where  the  want  has  not 
been  as  yet  materially  felt.  But  in  these  older  and  naturally  well-tim- 
bered sections  of  the  country,  thoughtful  persons  have  for  years  been 
watching  the  wasting  of  supplies  and  the  complete  exhaustion  of  one 
forest  region  after  another  with  an  anxiety  natural  with  those  who  look 
forward  to  the  probable  conditions  that  must  necessarily  exist  in  another 
generation,  and  who  feel  the  responsibilities  of  the  present  with  regard 
to  the  future. 

Beginuiug^  therefore,  with  the  statement  accepted  as  without  denial, 
that  a  proper  supply  of  forest  products  is  indispensable,  and  that  shade 
and  shelter  are  of  incalculable  value  to  our  agricultural  interests,  we 
may  notice  some  facts  that  depend  upon  the  rights  of  property  in  wood- 
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lands,  as  they  exist  in  oar  country,  and  compare  them  with  the  condi- 
tions that  prevail  in  other  countries.  We  shall  find  that  in  Europe, 
and  especially  upon  the  continent,  there  are  extensive  tracts  of  land 
belonging  to  the  general  government  or  to  local  municipalities,  or  to 
institutions,  and  that  over  these  a  system  of  management  has  grown 
up,  under  different  circumstances,  and  that  at  present,  although  there  is 
a  great  diversity  in  the  details,  they  all  agree  in  this,  that  the  manage- 
ment should  be  conducted  without  needless  waste,  and  for  the  best  in- 
terest  of  the  owners.  In  many  cases  this  system  includes  rights  of  en- 
joyment among  the  inhabitants  of  the  commune,  by  which  the  land  is 
owned ;  and  not  inftoquently  these  rights,  originating  in  customs  of 
great  antiquity,  and,  perhaps,  in  the  beginning,  of  doubtfU  authority, 
have  proved  a  serious  obstacle  to  management  under  an  enlightened 
code,  by  allowing  practices  that  tend  to  ruinous  results.  In  a  subse- 
quent part  of  this  report  some  of  these  systems  will  be  presented  some- 
what in  detail ;  but  they  will  prove  with  us  of  historical  value,  rather 
than  of  practical  interest,  because  our  circumstances  are  so  different  that 
they  present  few  precedents  for  our  guidance. 

The  tenure  of  lands  within  the  United  States  is  almost  everywhere 
allodial ;  and,  excepting  as  it  is  still  held  by  the  general  or  State  gov- 
ernments for  specific  public  uses  or  for  future  grant  or  sale,  the  land 
consists  of  freehold  estates,  the  absolute  property  of  the  owners,  with- 
out being  subject  to  quit-rents,  service,  or  acknowledgment  to  any 
superior.  Excepting  as  he  may  pledge  his  estate  for  the  security  of  a 
debt,  the  owner  has  no  other  obligation  to  others,  further  than  to  bear 
his  just  share  of  the  expenses  of  government  for  the  general  protection 
of  property  and  the  maintenance  of  good  order.  The  government  still, 
however,  reserves  a  right  of  eminent  domain,  under  which  private  prop- 
erty may  be  taken,  upon  payment  of  its  value,  when  needed  for  the 
public  good ;  and  under  this  right  a  qualified  power  is  vested  in  the 
government  for  restraining  from  the  use  of  pilvate  property  where  it 
may  affect  the  rights  of  others. 

Neither  our  national.  State,  nor  local  governments  are  the  owners  of 
land  upon  which  timber  can.at  present  1^  planted  and  cared  for  until 
maturity  at  the  public  cost,  with  the  least  prospect  of  success.  Where 
a  government  is  administered  by  officers  elected  by  the  people,  and 
where  any  citizen  may  be  chosen  to  any  office,  and  especially  where  these 
offices  have  a  patronage  that  makes  them  especially  desirable,  they  be- 
come at  once  objects  of  political  ambition.  Special  qualifications  for 
particular  stations  in  public  life  afford  no  promise  of  employment,  nor 
of  continuance  if  employed^  and  hence  we  have  no  inducements  to  offer 
a  young  man  who  might  aspire  to  a  position  for  which  he  might  have 
great  native  ability,  and  for  which  he  would  be  willing  to  undertake  the 
most  thorough  special  education  if  he  felt  assured  that  employment 
would  depend  alone  upon  the  most  thoroughly  approved  preparation,  or 
the  most  rigid  examination.  Hence  it  cannot,  at  least  at  present,  be  ex- 
pected that  our  governments  can  undertake  the  practical  management  of 
forests,  as  is  done  in  Europe,  by  officials  specially  trained  for  this  pursuit, 
with  the  view  of  deriving  a  l)enefit  ftom  the  cultivation.  They  can 
scarcely  do  more  than  prevent  depredations  upon  the  timber  already 
growing,  if,  indeed,  they  succeed  in  this,  where  the  property  to  be  pro- 
tected is  not  immediately  under  the  care  of  a  resident  agent,  who  truly 
feels  the  resi>onsibility  of  his  trust,  and  is  able  to  discharge  its  duties. 

The  experiences  of  pioneer  life,  as  regards  the  timber,  present  little 
that  can  be  commended  and  much  that  can  be  blamed.  It  has  been 
observed  in  all  countries  and  at  all  periods,  that  trees  furnishing  products 
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demanded  by  commerce,  or  standing^  in  the  way  of  cnltivation,  become 
an  object  of  inconsiderate  waste,  and  not  nnfit^qnently  to  such  degree 
that  the  markets  are  overstocked^  and  min  is  broaght  upon  the  greedy 
bat  thoughtless  adventurers  in  a  business  liable  to  bring  an  over-supply. 
This  tendency  has  been  exemplified  over  and  again  in'our  lumber  and 
timber  trade,  and  illustrations  are  too  numerous  and  too  recent  to  need 
mention.  But,  aside  from  the  conceded  propriety  of  proper  clearings 
for  cultivation  in  forest  regions,  the  opportunities  for  trespass  are  too 
open  and  inviting  to  be  resisted  by  the  class  of  settlers  who  generally 
make  the  first  and  furthermost  advances  in  frontier  settlement;  and  too 
often  the  forest  history  of  our  most  valuable  woodlands  would  be  a  record 
of  the  doings  of  timber-thieves.  The  growth  best  suited  for  lumber,  or 
timber,  or  shingles,  or  staves,  has  been  taken  where  most  convenient, 
without  regard  to  ownership,  and  the  products  of  this  stealthy  industry 
have  been  sold  to  unscrupulous  dealers,  who  may  have  made  small  ad- 
vances in  supplies,  well  knowing  from  whence  the  returns  would  come. 
Finally,  to  cover  these  proceedings,  fires  may  be  set  to  bum  up  all  traces 
of  evidence,  and  when  once  started  in  the  shavings  of  a  shingle-camp, 
or  among  the  dry  brush  of  a  timber-cutting,  these  fires  may  cause  infi- 
nitely more  damage  than  the  depredations  they  were  intended  to  conceal. 
Such  regions,  when  plundered,  have  sometimes  grown  up  with  an  in- 
ferior class  of  timber  or  have  been  occupied  by  a  more  substantial  class 
of  settlers,  by  whom  the  first  permanent  improvements  have  been  made. 
These  descriptious  of  forest- waste  are  by  no  means  local  or  applicable 
to  particular  regions,  although  they  may  vary  according  to  circumstan- 
ees  and  opportunity.  The  Saint  Lawrence  frontier  of  New  York  was 
stripped  of  its  best  oak-timber  by  thieves  from  Canada  before  settlement 
Wgan.  The  pine-regions  of  Pennsylvania  suffered  greatly  before  notice 
vas  taken  or  measures  adopted  for  preventing  it,  and  the  mining  regions 
of  the  West  present  instances  of  waste  far  exceeding  any  that  we  meet 
with  elsewhere.^ 

TniBEB  RESERVATIONS  FOB  NAVAL  CONSTRUCTION. 

Beservatlons  of  timber  fit  for  ship  building  were  common  in  the 
patents  granted  for  land  in  the  colonial  period,  and  the  exportation  of 
timber  was  from  an  early  period  an  imi>ortantitem  of  industry  and  source 
of  profit  to  the  colonists. 

Th^  earliest  measures  taken  by  the  Federal  Government  for  the  estab- 
lishment of  a  Navy  were  under  an  act  approved  March  27, 1794,  author- 
izing \he  President  to  provide  four  ships  of  forty -four  guns,  and  two 
ships  «f  thirty-six  guns  each,  for  the  purpose  of  protecting  American 
commerce  against  the  depredations  of  Algerine  corsairs.  A  small  Mavy 
had  exsted  under  the  government  of  the  old  confederation,  but  from 
1785  uitil  the  first  ships  were  launched  under  the  act  above  noticed  in 
1797,  th^re  was  none. 

1  Mr.  B.  *V.  Raymond,  in  bis  second  Report  on  Mines  and  Mining  (1870),  in  speaking 
of  ibe  minaig-ioterests  of  the  Pacific  States,  says:  ''  In  this  connection  1  desire  to  call 
attention  ptrtionlarly  to  one  of  the  worst  abuses  attendant  upon  the  settlement  of  the 
mining  rcmns  and  other  portions  of  the  West.  I  allude  to  the  wanton  destruction  of 
timber.  THs  reckless  ana  disastrous  practice  was  extensively  prevalent  in  tbe  heavy 
fir  and  cedatforests  of  Oregon  and  Washington  nearly  twenty  years  ago.  Timber  wa^ 
80  abundant  that  to  manv  it  seemed  Jnexhaustible,  and  they  took  especial  delight  in 
iti  destmotlai.  Hundreds  of  square  miles  were  burned  over  in  a  single  season,  and 
vart  qnantHifB  of  the  finest  timber  in  the  world,  easily  accessible  for  purposes  of  com- 
maree,  either  t»taUy  consumed  or  rendered  utterly  valueless.  The  same  waste  is  yearly 
going  on  in  al  tbe  Western  States  and  Territories,  and  particularly  in  the  mioiug 
tiQgiMis  of  the  locky  Mountains."    (Report  on  Mnee  and  Mining  StatistioSf  1870,  p.  342.) 
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The  agents  entrnated  with  this  daty  recommended  the  nse  of  lire- 
oak,  being  assured  that,  'Hhe  building  of  these  frigates  of  live-oak  will 
certainly  be  a  great  saving  to  the  United  States^  as  we  are  well  satisfied 
(accidents  excepted)  that  their  frames  will  be  perfectly  sonnd  half  a 
century  hence,  a'nd  it  is  very  probable  they  may  continue  so  for  a  much 
longer  period.'^  The  experience  of  the  Navy  fully  justified  this  predic- 
tion. The  importance  of  securing  a  sufficient  supply  of  timber  for  the 
Navy  was  upon  that  occasion  strongly  urged,^  and  this  finally  led  to  an 
act  approved  February  26,  1799,  appropriating  $200,000  for  the  pur- 
chase of  growing  or  other  timber,  or  of  lands  on  which  timber  is  grow- 
ing suitable  for  the  Navy,  and  for  its  preservation  for  future  use. 

It  will  be  remembered  that  Florida  and  Louisiana,  extending  along 
the  entire  Gulf  coast  and  including  most  of  the  live-oak  known  to  exist, 
then  belonged  to  foreign  powers,  and  that  the  amount  of  this  timber 
within  the  Union  as  then  bounded,  was  of  very  limited  extent.  Small 
purchases  were  made  on  the  Georgia  coast  under  the  act  of  1799,*  but 
nothing  of  importance  beyond  this  was  done  until  1817.  On  the  1st 
of  March  of  that  year  an  act  was  passed  directing  a  reservation  of  such 
public  lands,  having  a  growth  of  live-oak  or  cedar  timber  suitable  for 
the  Navy  as  might  be  selected  by  the  President.^ 

Under  the  act  of  1817,  surveyors  were  appointed,  and  a  reservation  was 
made  upon  their  report  of  Commissioners,  Cypress  and  Six  Islands,  in 
Louisiana,  containing  about  19,000  acres,  and,  as  was  supposed,  about 
37,000  live-oak  trees  fit  for  naval  use,  but  some  of  them  difficult  of  aWss. 

In  1828,  the  sum' of  $10,000  was  granted  for  the  purchase  of  lands  for 
the  supply  of  live-oak  and  other  timber  for  the  Navy,  and  about  3,660 
arpents  were  bought  on  Santa  Bosa  Sound;  and  during  two  or  three 
succeeding  years  a  system  of  cultivation  was  undertaken.^ 

^  '^  It  will  be  well  to  coDsider  that  great  qaantities  of  the  finest  live-oaks  are  destroyed 
to  clear  the  lands,  and  that  some  of  the  maritime  countries  mnst  resort  to  this  country 
for  timber,  which  will,  in  a  few  years,  put  it  out  of  the  power  of  the  United  States  to 
«eoure  the  quantity  of  timber  they  will  most  assuredly  want,  without  paying  an  dx- 
orbitant  price.  If  they  were  to  purchase  some  of  the  islands  i>leDtifiiUy  timbered  vith 
live-oak,  I  have  reason  to  believe  they  may  be  sold  for  the  first  cost  after  the  timber 
is  cut  off."    (Am,  State  PaptrSj  Naval  Affairs,  i,  p.  9.) 

In  December,  1798,  the  importance  of  buying  some  of  the  islands  on  the  coast  of 
Georgia  was  again  urged  in  a  provision  for  supplying  the  Navy  with  live-oak  tinber. 
{Letter  of  Benjamin  Stoddsrt,  lb,,  p.  66.) 

*  Grover's  Island  (350  acres)  was  bought  by  the  President  December  13, 179J,  and 
Blackbeard's  Island  (1,600  acres)  in  April,  1800,  the  former  for  (7,500,  and  the  latter 
for  $15,000. 

3  The  acquisition  of  Florida  brought  into  the  United  States  extensive  groves  tf  livo- 
•oak,  but  these  lands  were  often  so  encumbered  by  claims  under  former  govenmeuts, 
that  the  first  examinations  for  lands  with  dear  titles  met  with  poor  (luooess.  It  was 
not  until  1825  that  an  agent  could  be  appointed,  and  he  found  that  live-oak  Utd  been 
a  staple  export  from  the  Saint  John's  River  for  a  long  time.  During  the  lait  six  or 
«ight  years  the  number  of  vessels  with  this  timber  as  cargoes,  had  averaged  1>0  a  year, 
carrying  not  less  than  2,000  feet  each  at  a  load,  or  in  all  nearly  two  milliois  of  fet^t 
within  these  years.  This  estimate  caused  much  anxiety,  and  led  to  a  recomnendation 
by  the  Secretary  of  the  Navy  (Januarv,  1^^)  urging  the  following  measuie: 

1.  The  purchase  of  heavily-timbered  lands. 

2.  The  reservation  of  sufficient  lands  in  Florida  and  Louisiana  after  proper  surveys; 

3.  The  planting  of  trees  upon  lands  already  owned  by  the  government,  or  that  might 
be  bought,  including  Grover  Island  already  cleared ;  and 

4.  The  purchase  and  storage  of  large  quantities  of  timber,  which  might  be  kept  half 
a  century  if  need  be  with  proper  shelter. 

'*This  consisted  in  gruboing  out  the  roots  of  other  trees  and  clearing  the  ground 
around  the  live-oaks,  so  as  to  afford  them  better  opportunity  for  gro^h.  The  few 
trials  at  transplanting  were  mostly  failures,  and  growth  from  the  see(  was  deemed 
more  reliable.  In  ISS  and  1830,  some  45,000  trees,  mostly  from  two  tc  six  inches  in 
.diameter,  were  thus  cleared  and  pruned. 

Information  upon  the  subject  of  live-oak  reservations  wUl  be  found  h  the  American 
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By  another  act^  approved  March  3^  1827,  the  President  was  aatborized 
to  take  proper  measares  to  preserve  the  live-oak  timber  growing  on  the 
lands  of  the  United  States,  and  he  was  authorized  to  reserve  sach  lands 
in  safScient  quantities  to  render  the  same  valuable  for  naval  purposes. 
Provision  was  made  by  an  act,  approved  March  2, 1831,  for  the  punish- 
ment of  persons  in  cutting  or  destroying  any  live-oak,  red  cedar  or  other 
trees  growing  on  any  lands  of  the  United  States,  by  a  fine  of  not  less 
than  thrice  the  value  of  the  timber  cut  and  imprisonment  not  exceeding 
twelve  months.  ^ 

The  amount  of  land  expressly  reserved  under  the  acts  of  1817  and 
subsequently  is  as  follows: 

Acres. 

Alabama  (SovemheT  28,  1832^,  three  half  sections  in  Mobile 
County 240 

Florida  (October  23,  1830,  to  December  19,  1860,  at  various 
times),  many  detached  parcels,  chiefly  in  counties  bordering 
upon  the  Gulf  of  Mexico  and  Suwanee  Biver,  including  the 
whole  of  Santa  Eosa  Island 208, 824 

Louisiana  (October  21, 1845),  Pecan,  Cypress,  and  Navy-Com- 
missioners' Islands 9, 170 

Mississippi  (October  30,  1832,  to  April  16,  1858),  many  sepa- 
rate parcels  on  the  Oulf  coast,  including  Bound  Island 26, 218 

Total 244,452 

OTHKB  BESEBYATIONS  OF  TIMBEB  LANDS. 

Yery  limited  reservations  for  public  parks  have  been  made  in  recent 
years,  as  will  be  more  fully  mentioned  on  a  subsequent  page. 

There  have  also  been  made  special  reservations  of  lands  around  mili- 
tary posts,  but  of  the  amount  of  timber  thus  withheld  we  have  no  sta- 
tistics. The  various  Indian  reservations  include  considerable  amounts 
of  timbered  lands,  some  of  which  may  have  been  selected  on  this  ac- 
count j  but  of  these  no  information  has  ever  been  publicly  reported,  and 
ily  none  has  been  obtained. 

TIMBER  ON  THE  PUBLIC  JjAimS. 


count:  D 
probaul^ 


In  the  sale  of  public  lands  through  a  long  period,  laws  have  been 
provided  for  the  conveyance  of  land  in  mineral  districts  for  mining  pur- 
poses by  exceptional  modes  of  entry  and  at  discriminating  prices,  but 
no  provision  has  hitherto  been  made  for  the  sale  of  valuable  timber 
tracts  differently  from  that  which  applies  to  prairies.  Our  proverbially 
valuable  ^^pine  lands"  have  been  held  at  the  same  prices  as  other  lands, 
although  notoriously  unsuited  to  agricultural  purposes  when  once  cleared 
of  their  timber,  and  have  been  held  subject  to  pre-emption  and  home- 
stead entry,  although  they  have  often  been  abandoned  as  soon  as  the 
timber  was  cut  off. 

Under  the  various  acts  already  noticed,  and  by  virtue  of  decisions 
and  judicial  rulings,  these  statutes  were  held  to  apply  to  the  whole 

8taUPaper»,  (Naval  Affairs.)  i,  pp.  8, 27, 38, 41, 42,  75, 482, 586, 605, 6H9 ;  ii, 624 ;  iii,  47, 50, 
21L  763,  W7, 918;  iv.  32,  fe.  W4, 107, 123, 163, 191,  204,  213,  218,  219,  220,  222,  223,  and 
388.  See  abb  Ex.  Docs,,  Nineteenth  Congress,  first  session,  vol.  v,  No.  85,  and  sec- 
end  eenkm.  voL  5,  No.  114 ;  Twenty-firet  Congress,  second  session,  vol.  I,  No.  2,  p.  234 ; 
Mt^pmtmf  C!ammittee8  (same  session),  vol.  1,  No.  102.  Ex,  Doca.j  Twenty-second  Con- 
gxw,  fan  aession,  vol.  4,  No.  176,  and  second  session,  voL  1,  No.  23. 
^Skmmat  Large,  iv,  471 ;  Bevieed  Statutes  of  the  United  Statee,  section  2,  461. 
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Uoited  States,^  and  a  system  of  timber  agencies  was  established  auder 
instructions  from  the  Solicitor  of  the  Treasury. 

In  1854  these  agencies  were  discontinued,  and  supervision  was  trans^ 
ferred  to  the  General  Land  Office,  in  the  Department  of  the  Interior. 
In  1855  a  circular  was  issued,  which  remained  the  basis  of  regulation 
until  1877.t  Under  this,  the  officers  of  the  several  land-offices  were 
directed,  whenever  reliable  information  reached  them  that  spoliations 
of  public  timber  were  being  committed,  to  investigate  the  matter,  and 
to  seize  all  timber  found  to  have  been  cut  without  authority  on  the 
public  lands,  to  sell  the  same  to  the  highest  bidder  at  public  auction, 

'  Some  of  these  decisions  were  as  follows : 

Intraders  may  be  removed  by  military  force  under  act  of  Marob  3. 1807.  The  United 
States  have  also  the  common-law  and  chancery  remedies  enjoyea  by  individnals  for 
protection  and  redress.    {Attorn^- GeneraV 8  OpinionSf  I;  Wirt,  May  27, 1821.) 

The  rights  of  settlers  In  East  Florida  in  respect  to  the  cutting  of  live-oak  were 
defined  as  follows :  '*They  are  not  entitled  to  cat  live-oak  or  other  timber,  except  for 
the  purpose  of  clearing,  nntil  they  have  complied  with  all  the  cor.ditions  of  the  law. 
The  conditions  precedent  to  that  right  are :  tne  obtaining  of  a  permit ;  residence  five 
years  in  the  Territory ;  the  erection  of  a  house ;  clearing  at  least  live  acres;  and  actual 
residence  four  years  next  foUowing  the  ftrst  year  of  the  date  of  the  permit,  with  proofs 
of  these  facts  in  manner  specific."  {Aitorney-GeneraVB  OpmUms,  IV,  221;  Nelson, 
August  11,  1843.    See,  also,  Id. ,  IV,  405 ;  Nelson,  July  16, 1846.) 

Case  of  United  States  vs.  Ephraim  Briggs,  in  which  it  was  decided  that ''  the  title  of 
the  act  would  indicate  that  timber  resi-rved  for  naval  purposes  was  meant  to  be  pro- 
tect«td  by  this  mode  and  no  other.  But  the  enacting  clause  is  general,  and  therefore 
cutting  and  usin^  of  oak  aud  hickory,  or  any  other  description  of  timber-trees,  from 
the  public  lauds  is  indictable  and  punishable  by  fine  and  imprisonment.''  (Howard's 
Supreme  Court  ReporiSf  IX,  351 ;  January  term,  1850.) 

t  Circular  of  Commissioner  of  Genkral  Laxd  Office  (1855  to  1877). 

Department  of  the  Interior,  General  Land  Office, 

Washington,  D.  C,  Docemiber  24, 1855. 

Gentlemen  :  The  Secretary  of  the  Interior  has  concluded  to  change  the  present  sys- 
tem of  timber  agencies,  and  to  devolve  the  duties  connected  therewith  upon  the 
officers  of  the  local  land-districts.  By  this  direction,  therefore,  you  will,  upon  the  re- 
ceipt of  these  instructions,  take  chaise  of  the  timber  business  inthin  the  limits  of  your 
land  district,  as  a  part  of  the  general  duties  of  vour  offloe;  and  it  is  accordingly 
hereby  assigned  to  you  as  such,  with  the  understanding  that,  hereafter,  it  is  to  be  con- 
sidered and  held  as  a  proper  incident  to,  and  in  fact  a  part  of,  your  general  duties, 
covered  and  satisfied  by  the  salary  which  the  law  provides  for  your  respective 
offictas. 

That  you  may  understand  the  nature  of  this  part  of  your  duties,  your  attention  is 
.  directed  to  the  following : 

Ist.  Attorney-General  Wirt,  in  an  opinion  of  the  27th  of  May,  1B21,  holds  as  follows : 
'^  Independent  of  positive  legislative  provli^ions,  I  apprehend  that,  in  relation  to  all 
property,  real  or  personal,  wnich  the  United  States  are  authorized  by  the  Constitution 
to  hold,  thev  have  all  the  civil  remedies,  whether  for  the  prevention  or  redress  of  in- 
juries, which  individuals  possess.  (See  3  Wheaton,  181.)  So  the  United  States,  boing 
authorized  to  accept  and  to  hold  these  lands  for  the  common  good,  must  have  all  the 
legal  means  of  protecting  the  property  thus  confided  to  them  that  Individuals  epjoy  in 
like  cases.  •  ^  •  •  They  are,  therefore,  in  my  opinion,  entitled  to  the  injunction 
of  waste  by  way  of  prevention,  and  to  the  action  of  trespass  by  way  of  punishment,  in 
like  manner  as  individuals  similarly  situated  are  entitled  to  them.'' 

2d.  Attorney-General  Taney,  now  Chief  Justice  of  the  United  States,  in  an  opinion  of 
82d  August,  1833,  cites  this  opinion  of  Mr.  Wirt,  and  concurs  in  it. 

3d.  Attomey-Gieneral  Biason,  in  a  communication  of  16th  July,  1845,  refers  to  the 
opinion  of  Attorney -General  Nelson,  of  the  11th  August,  1843,  and,  in  concurring  in  it, 
states  that,  **  when  the  right  of  pre-emption  exists,  the  settler  who  has  complied  with 
the  provisions  of  the  act  of  4th  September,  1841,  has  a  right  of  occupancy  for  twelve 
months,  within  which  he  may  perfoct  his  title  by  paying  the  minimum  price  of  the 
land.  Like  the  settlers  under  the  armed  occupation  act,  his  right  is  inchoate  onl^ ;  luid 
he  has  only  those  rights  of  property  which  are  necessary  to  the  perfecting  of  his  title. 
He  may  clear  the  laud,  build  on  it,  and  inclose  it  with  a  view  to  cultivation.  For 
these  purposes  he  may  use  or  destroy  any  trees  which  may  be  necessary,  but  within 
these  restrictions,  and  necessary  fire- wood,  he  is  confined." 

The  penal  act  of  2d  March,  lo^l,  provides  ''  for  the  punishment  of  offenses  committed 
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and  deposit  the  proceeds  in  the  Treasury.  They  were  to  bring  the 
offense  committed  to  the  attention  of  the  proper  officers,  that  the  per- 
petrators might  be  arrested  and  held  to  answer  as  nsual  in  criminal 
cases.  The  purpose  being  chiefly  to  protect  the  rights  of  the  govern- 
ment|  these  officers  were  instructed  to  consider  the  circumstances  of  the 
case,  and  they  might  compromise  on  payment  of  costs  incurred,  and  a 
reasonable  stumpage  for  the  timber,  which  was  then  released,  and  prose- 
cution waived.  Until  1872  no  appropriations  were  made  for  this  object. 
It  was  made  a  rule  that  the  expenses  incurred  should  generally  be 
limited  to  the  amount  realized  from  the  sale  of  timber  seized,  and  from 
stumpage  in  cases  compromised ;  bat  in  some  cases  where  the  expenses 

in  oattiog,  destroyingi  or  removing  liv^-oaks  and  other  timber  or  trees  pieseryed  for 
naval  porposee.'' 

This  act  of  2d  March,  1831,  yon  will  find  folly  considered  in  the  case  of  The  United 
States  v»,  Ephraim  Brings  (9  Howard,  p.  351),  in  which  the  Sopremo  Ooort  decided 
that  the  said  act  anthorizsd  the  prosecution  and  punishment  of  aU  trespassers  on  public 
lands  by  cutting  timber,  whether  such  timber  was  fit  for  naval  purposes  or  not. 

4th.  tJnder  no  circumstances  will  you  compound  or  compromise  with  any  such  tres- 
passers, or  receive  Any  pay  or  compensation  trom  them  as  acquittal  or  discharge  there- 
nom,  or  in  any  other  manner;  neither  will  you  sive  any  permission  to  cut  timber  or 
otherwise  trespass  on  the  public  lands,  as  there  is  no  authority  for  any  such  proceed- 
ing ;  but  aU  such  offenses  against  the  law  must  be  prosecuted  and  tried  by  the  author- 
ities duly  constituted  for  that  purpose. 

5th.  Should  you  find  such  trespass  committed  on  moamp  lands,  or  those  which  are 
rendered  unfit  for  cultivation  by  overflow,  you  will  take  no  farther  action  than  to 
notify  the  governor  of  the  State,  as  aU  such  lands  Inmre  to  the  State  under  the  act  of 
28th  September,  1860. 

6th.  In  the  enforcement  of  the  said  act  of  1831,  you  should  be  careful  not  to  interfere 
with  pre-emption  lights  under  the  act  of  4th  September,  1841,  the  settler,  with  a  view 
to  cultivation,  having  the  ri^ht,  as  hereinbefore  indicated,  to  use  or  destrov  trees  in 
clearing  roads  and  constructing  bridges,  or  for  any  other  purpose  connected  with  the 
improvement  of  h)s  homestead. 

7th.  While  thus  liberal  to  the  hcmest  settler,  you  should  be  vigilant  to  detect  and 
arrest  the  speculator,  who,  in  the  guise  of  a  settler,  and  under  the  sanction  of  a  declar- 
atory statement,  may  contemplate  the  spoliation  of  timber,  and  unless  airested  might 
seriously  iqjnre  the  public  interest. 

8th.  Where  the  tresspassers  are  unknown  or  known,  and  timber  has  been  cut  or  re- 
moved off  the  public  lands,  you  will  cause  it  to  l)e  sei£ed  and  sold  at  auction  to  the 
highest  bidder,  under  such  regulations  as  sound  discretion  may  suggest. 

9th.  AU  moneys,  the  proceeds  of  the  sale  of  timber  received  by  you,  must  be  de- 
posited in  some  of  t^e  United  States  depositories,  to  the  credit  of  the  judiciary  fund, 
without  abatement,  and  an  immediate  report  made  of  the  same  to  thSk  ofiQce,  with  .a 
faXL  statement  of  aU  luurticulars  duly  verified. 

10th.  In  the  prosecution  of  your  duties  you  may.  upon  any  pressing  emergency, 
deputise  a  reliable  person  to  investigate  and  report  tne  facts  involved  in  any  supposed 
ease  of  tresspass,  and  allow  a  per  diem  of  three  doUars  and  a  mileage  at  the  rate  of 
ten  cents  per  mile. 

In  makug  any  such  appointment  you  wiU  report  the  &ct  instanter,  and  the  neces- 
sity for  it,  and  will  require  in  the  affidavit  of  the  employ^  a  statement  of  the  time 
actually  ooeapied  in  the  service  and  the  distance  traveled.  An  account  verified  by  the 
party  and  certified  by  you  should  be  reported  to  this  office  fbr  payment. 

Where  there  is  no  pressing  emergency  for  the  api>ointment  of  an  agent,  you  wiU  re- 
fer the  facts  to  this  office  for  consideration  and  await  instruction. 

11th.  In  returns  to  this  office  of  sales  of  timber  you  wiU  be  carefhl  to  designate  the 
places  of  seizure,  the  quantity  and  kind  of  timber,  whether  in  logs  or  manufactured, 
price  per  foot,  with  the  names  and  residences  of  purchasers,  and  cause  t^e  same  to  be 
verified  by  a  certificate  from  the  party  making  the  seizure  and  sale. 

12th.  You  are  directed  to  make  a  report  at  the  end  of  each  quarter,  the  first  to  be 
Tendered  on  1st  April  next,  of  the  proceedings  of  your  office  pursuant  to  those  instruc- 
tions, and  showing  the  operations  of  this  system  as  preventive  means;  also  the  num- 
ber of  aoree  entered  by  trespassers  through  its  constraining  influence. 

You  are  requested  to  acknowledge  the  receipt  of  this,  and  advise  me  of  such  prelim- 
inary stepa  as  you  may  take  with  a  view  to  a  compliance  with  the  foregoing  iustruo- 

Tery  respectfuUy.  your  obedient  servant, 

THOMAS  A.  HENDRICKS^ 

CofamJMianer. 
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incnrred  exceeded  the  receipts,  the  deficiency  was  made  up  firom  the  jadi- 
ciary  fund. 

In  1872  appropriations  were  made  for  the  pay  of  agents,  and  these 
,  have  since  been  continaed,  the  sum  for  four  years  past  being  $5,000  a 
year,  and  the  whole  amount  thus  granted  making  $45,624.76.  The  re- 
ceipts in  all,  from  stumpage  and  other  payment  for  timber  taken  from 
the  public  lands  have  amounted  to  $199,998.50,  leaving  only  a  balance 
of  $154,375.74  for  the  many  millions'  worth  of  timber  taken  from  the 
public  domains. 

The  Commissioner  of  the  General  Land  Office  has  repeatedly  called 
attention  to  this  very  unwise  and  improper  policy,  and  in  his  report  for 
1874-^75 — repeating  the  language  of  his  last  report — ^in  reference  more 
particularly  to  our  pine  lands,  he  says: 

The  piodnot  of  theee  lands  is  of  aniversal  ase,  and  forms  the  staple  of  oommeroe  of  no 
inconsiderable  iM>rtion  of  the  nation.  The  difference  between  the  govemment  price 
and  the  actual  value  thereof  is  large,  yet  Congress  provides  that  these  lands  shall  be 
disposed  of  under  the  pre-emption  laws  at  $1.25  per  acre,  or  under  the  homestead  laws 
by  commutation,  under  the  eighth  section  of  the  act  of  186*2,  at  the  same  rate.  It  is 
true  that  the  law  provides  that  in  the  discretion  of  the  President  this  class  of  lands 
may  be  proclaimed  and  sold  at  public  outci^  to  the  highest  bidder ;  but  the  experience 
of  this  office  shows  this  method  to  be  entirely  ineffectual  for  the  reasons,  first,  that 
under  the  ordinary  system  of  surveys  the  field-notes  cannot  disclose,  with  any  degree 
of  accuracy,  which  are  pine  lands  and  which  are  not ;  and  second,  that  there  is  little 
room  for  doubt  that  combinations  are  formed  among  purchasers  at  government  publio 
sales  whereby  prices  are  kept  down  to  a  merely  nominal  figure.  The  usual  result  is, 
therefore,  the  government  receives  the  minimum  price  of  the  lands,  7ms  the  large  er- 
pense  of  three  months^  advertieing  required  hy  law.  Another  and  greater  evil  results  from 
public  sales  under  existing  laws.  This  office  having,  as  I  have  before  stated,  no  reliable 
means  of  distinguishing  pine  lands,  is  reduced  to  the  necessity  of  including  in  the  pro- 
clamation aU  lands  supposed  to  contain  pine.  It  results  that  only  such  small  proportion 
of  the  tracts  proclaimed  as  are  known  to  the  purchasers  to  contain  pine  ore  sold,  while 
the  great  mass  of  them,  receiving  no  bid,  remain  with  the  government  as  **  offered 
lands,"  sutjeot  thenotforth  to  private  cash  purchase  without  settlement,  and  become  the  easy 
prey  of  non-resident  speculators,  thus  defeating  the  now  well-established  and  benefi- 
cent policy  of  the  government  in  that  regard.  The  remarks  here  made  apply  as  well 
to  the  "  fir  lands  "  of  the  Pacific  as  to  the  pine  lands  east  of  the  Rocky  Mountains,  and 
are  indeed  of  more  importance  as  bearing  on  the  question  of  the  future  disposals  of 
''fir  lands,"  since  the  quantity  of  "pine  Studs"  remaining  unsurveyed  and  unsold  is 
now  comparatively  limited.  Under  this  state  of  facts  I  would  urgently  recommend 
the  passage  of  a  law  providing— 

First.  That  pine  and  fir  lands  shaU  not  be  subject  to  entry  under  the  preemption 
and  homestead  laws. 

Second.  That  a  system  of  survey  shall  be  devised  by  which  the  quantity  of  pine  or 
fir  in  each  smallest  sub-division  of  a  section  may  be  at  least  c  losely  approximated. 

Third.  That  an  immediate  exploration  by  experts  of  the  unsurveyed  portions  of 
those  States  and  territories  known  to  contain  pine  or  fir,  be  authorised,  with  the  view 
of  ascertaining  the  geographical  situation  of  pine  and  fir  districts  on  fields. 

Fourth.  That  the  reports  of  such  explorations  be  followed  by  immediate  survey  of 
these  district's. 

Fifth.  That  the  survey  be  followed  by  immediate  appraisal,  proclamation,  and  sale, 
at  not  less  than  the  appraised  value,  and  for  cash  only. 

As  I  have  indicated  in  the  foregoing  suggestions,  I  am  strongly  of  the  opinion  that 
the  wisest  policy  the  government  can  pursue  in  respect  to  this  class  of  lands  is  that 
which  wiU  most  speedily  divest  it  of  title  in  the  same  for  a  £air  consideration,  for  the 
reason  that  depredations  to  an  enormous  extent  are  constantly  occurring,  wnich  ex- 
isting laws  are  powerless  to  prevent,  and  seemingly  equally  iM>werles8  to  punish. 

In  reiterating  this  advice,  the  Commissioner  remarks : 

It  is  among  the  traditions  of  this  office— certified  indeed  by  its  records— that  from  a 
very  early  day,  eagerness  to  acquire  title  from  the  government  to  these  exceptionally 
valuable  lands  for  speculative  purposes  has  led  to  the  perpetration  of  innumerable 
frauds.  It  is  notorious  that,  as  a  rule,  the  soil  itself  of  these  lands  possesses  but  limited 
fertility ;  and  it  is  equally  certain  that  such  of  them  as  are  entered  upon  under  the  pre- 
emption and  homestead  laws,  are  not  generally  so  taken  with  the  purpose  of  adding 
value  to  the  tract  by  cultivation,  but  rather  with  the  expectation  of  profiting'  by  the 
after  sale  of  the  timber  growing  upon  it.  Through  the  facilities  furnisned  by  that  pro- 
vision of  the  pre-emption  laws  which,  for  unoffered  lands,  extends  to  applicants  a  credit 
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of  thirty-three  m(mth8,  opportuDity  is  found  under  cover  of  the  declaratory  statement 
which  gives  to  the  pre-emptor  protection  in  his  possession  of  the  tract,  to  strip  the 
lands  of  their  timher  and  thereupon  to  abandon  them  without  even  the  payment  of  the 
minimum  price. 

These  remarks  were  chiefly  applied  to  lands  of  the  class  designated, 
lying  eastward  of  the  Missoari  Biver,  and  along  the  Pacific  coast.  Bat 
a  large  part  of  the  timbered  regioq  of  that  coast  has  not  been  sarveyed, 
and  yet  already  *\from  them  have  been  taken  the  vast  supplies  neces- 
sary for  mining  and  smelting  operations,  for  the  building  and  main- 
tenance of  railroads,  and,  indeed,  for  the  supply  of  every  form  of  indus- 
try and  improvement  within  the  district  of  country  embracing  the  same 
into  which  timber  enters  as  a  necessary  part.  Data  are  not  accessible 
for  forming  an  estimate  of  the  value  of  the  public  property  thus  used 
and  destroyed  without  return  to  the  Treasury." 

Moreover,  the  great  mining  and  smelting  operations  of  the  Pacific 
States  depend  largely  upon  a  continued  supply  of  timber,  and  it  is 
perfectly  well  known  that  although  timber  of  some  species  grows  to  an 
enormous  size,  and  that  iu  some  districts  the  yield  per  acre  is  almost 
beyond  power  of  belief,  yet  the  area  is  not  large  5  much  of  it  is  difficult 
of  access,  and  a  prudent  forethought  should  be  exercised  in  its  preserva- 
tion and  economical  use.  Of  course  these  lands  cannot  be  sold  until 
they  are  surveyed,  and  at  present  they  are  entirely  without  even  nominal 
protection.  As  title  cannot  be  obtained,  the  necessities  of  the  country 
lead  to  the  procuring  of  timber  wherever  it  can  be  got,  and  thus  every 
person  having  occasion  to  use  forest  products,  is  either  obliged  to  com- 
mit depredations  upon  the  public  lands  himself,  or  to  procure  them  of 
others,  ^^  knowing  them  to  have  been  stolen."^ 

>  Recent  investigations  hy  a  special  agent  of  the  Department  of  the  Interior,  under 
instructions  from  the  Commissioner  of  the  General  Land  Office,  have,  accordiog  to 
accounts  puhlished  in  the  public  journals,  and  reported  officially  to  the  present  Con- 
gress, shown  that  the  depredations  upon  public  timber  in  recent  years,  have  amounted 
to  many  millions  of  dollars.  Some  lumbering  firms  and  individuals  have  acquired  vast 
wealth  by  these  operations.  The  pecuniary  loss  thus  occasioned  is  not  the  only  injury 
done.  A  demoralizing  effect  has  been  wrought  in  the  minds  of  a  certain  dass^  who, 
seeing  government  property  openly  taken,  under  the  eyes  of  public  officers,  without 
notice,  nave  come  to  regard  this  class  of  property  as  common,  and  communistic  princi- 
ples of  most  dangerous  tendencies  have  been  encouraged. 

Whatever  may  be  the  legal  rights  involved,  it  cannot  be  denied  that  timber  growing 
upon  government  lands  in  the  newer  States  and  in  the  Territories,  is  often  loosely  re- 
carded  as  applicable  to  the  wants  of  settlers;  and  where  it  is  scarce  there  is  little 
hesitation  in  taking  it  wherever  found  most  convenient.  With  a  public  sentiment 
justifying  this  course,  it  is  idle  to  expect  that  laws  or  regulations  alone  will  ever  pro- 
tect it,  or  that  prosecutions  tried  before  a  jury  will  ever  lead  to  conviction.  The  same 
mav  be  said  of  the  scanty  belts  of  timber  growing  upon  lands  jgranted  to  railroads, 
and  upon  the  lands  of  non-resident  owners.  It  is  even  doubtful  whether  any  regula- 
tions tending  to  restrain  from  waste  or  improvident  use  would  be  heeded  iu  the  absence 
of  authority  upon  the  spot  sufficient  for  protection.  Such  native  growths  appbar  to 
be  regarded,  like  wild  fruits,  a  proper  object  for  use  wherever  found,  and  it  is  not  until 
timber  is  planted  and  cared  for  by  an  owner  that  it  comes  to  be  regarded  as  the  prop- 
erty of  the  soil,  to  be  enjoyed,  like  a  field  of  grain,  by  the  man  who  has  planted  it,  or 
his  snocessor  in  title. 

These  facts  are  stated  as  among  the  difficulties  to  be  met  in  whatever  measures  it 
may  be  found  practicable  to  undertake,  and  not  in  the  remotest  degree  as  a  palliation, 
miieh  less  a  justification,  of  the  sentiment  believed  to  exist.  The  induoements  and  op« 
portunities  for  this  irregular  proceeding  are  chiefly  to  be  found  in  the  Territories  re« 
mote  from  lines  of  communication,  and  they  prevail  most  among  the  class  of  pioneers 
tiiat  precede  the  tide  of  permanent  emigration — in  fact,  among  those  who  scarcely  ap- 
qidre  a  title  to  the  lands  they  despoil.  It  is  an  incident  that  was  observed  under 
sonewhat  different  circumstances,  in  the  first  settlement  of  what  are  now  the  older 
Stetes,  where  the  injuries,  although  greater  in  amount,  were  less  in  effect,  and,  per« 
haip$g  where  this  habit  of  improvidence  was  first  acquired.  They  may  be  regarded, 
kotm^er  deplorable,  as  not  likely  to  continue,  as  the  land  comes  under  the  protection 
•f  XttideDt  owners,  among  whom  we  may  expect  a  better  sense  of  justice,  as  regards 
Iteifi^  of  real  estate.  j         1        6 
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Still  worse,  the  system  of  lumbering  heretofore  practiced  in  that  region 
is  exceedingly  wasteful — not  more  than  half  the  timber  that  is  felled, 
being  used  for  any  useful  purpose  whatever.  The  rest  is  left  to  decay, 
or  it  becomes  a  prey  to  the  flames,  which,  finding  an  abundance  of  dry 
material  upon  the  ground,  throughout  the  lumbering  region,  sweep  over 
wide  districts  in  dry  seasons,  destroying  not  only  much  standing  timber, 
but  everything  in  the  way  of  young  s£)ots  and  undergrowth  by  which 
the  slow  process  of  reproduction  may  in  some  places  have  begun. 

Again,  in  the  report  of  1875-'76  (a  change  having  brought  another 
Commissioner  into  office),  we  find  the  following  views  expressed  with 
regard  to  the  sale  of  timber  lands : 

A  national  oalamitr^  is  being  rapidly  and  sorely  brongbt  npon  the  oonntry  by  tbe 
useless  destraction  of  tbe  forests.  Mocb  of  this  destmotion  arises  from  the  a\nises  of 
beneficent  laws  for  giving  land  to  the  landless.  The  operation  of  these  laws  is  salutary 
wbeu  settlements  are  m^e  noder  them,  npon  lands  fit  for  a  home  and  coltivation 
by  the  agricnltnrist ;  bnt  the  policy,  if  snob  it  may  be  called,  of  allowing  tbe  pine  lands 
to  be  settled  upon  under  the  pre-emption  and  homestead  laws  is  a  mistaken  charity, 
prolific  of  great  evil.  These  lands,  whether  situated  on  the  Atlantic  or  Qulf  coasts  of 
the  South,  the  Lake  Superior  and  Upper  Mississippi  regions  of  the  North,  or  on  tbe 
mountains  of  the  Territories  of  the  great  interior  and  the  Pacific  coast,  are  alike  unfit 
for  agriculture,  and  in  no  manner  meet  the  requirements  of  a  home  and  continued  res- 
idence for  the  agriculturist ;  thev  are  valuable  only  for  the  timber  growing  upon  them. 
Settlement  upon  these  lands  under  the  homestead  and  pre-emption  Is  abandoned.  In 
all  the  pine  region  of  Xtake  Superior  and  the  Upper  Mississippi,  where  vast  areas  have 
been  settled  under  tbe  pretext  of  agriculture,  under  the  homestead  and  pre-emption 
laws,  scarcely  a  vestige  of  agriculture  appears.  The  same  is  true  on  the  raoifio  coast 
and  in  tbe  mountain  regions  of  Colorado,  Utah,  Montana,  and  Idaho. 

As  a  remedy  for  these  abuses,  the  report  above  quoted  suggests  the 
reservation  of  lands  under  suitable  protection,  or  its  sale  at  its  proper 
value  as  the  demands  of  the  country  require  it.  To  accomplish  this  sale, 
the  land  should  be  surveyed  and  appraised  by  experts,  the  value  being 
based  upon  the  amount  and  accessibility  of  the  timber.  There  should 
be  an  absolute  confiscation  of  timber  cut  upon  the  public  lands,  and  a 
fine  and  imprisonment,  instead  of  an  easy  settlement  by  compromise,  as 
is  now  the  custom.  The  sales  should  be  for  cash  only,  and  in  the  mining 
districts  a  reasonable  price  should  be  required  for  the  wood  sold  for 
mining  purposes.  It  was  believed  that  pine  lands,  honestly  appraised 
at  their  true  value,  could  be  sold  as  fast  as  needed,  and  that  the  timber 
thus  acquired  would  be  carefully  husbanded  in  the  hands  of  owners, 
who,  having  paid  a  fair  price,  would  desire  the  largest  return  from  their 
investment.    He  remarks : 

It  is  an  anomalous  fact  that  tbe  government  is  f^ving  away  the  rich  alluvial  soil  of 
Iowa,  Nebraska,  Kansas,  and  Minnesota  to  any  citizen  who  will  plant  a  few  acres  of 
Cottonwood  or  other  inferior  timber,  while  under  tbe  provisions  of  the  pre-emption 
and  homestead  laws  it  is  granting  a  license  to  destroy  millions  of  acres  of  pine  forests 
of  almost  incalculable  value,  which  should  be  preserved  as  a  nation's  heritage. 

He  urges  immediate  attention  to  this  subject,  as  every  day  of  delay 
will  continue  to  add  largely  to  the  already  enormous  losses  of  the  gov- 
ernment. 

The  system  established  in  1855,  by  a  regulation  of  the  department,  in 
the  absence  of  legal  provision  expressly  defining  its  powers,  remained  iu 
force  until  1877,  when  the  accumulated  evidence  of  its  defects  led  to  the 
issue  of  the  following : 

Departmknt  op  the  Interior,  General  Land  Office, 

Washington,  D.  C,  May  2, 1877. 
7b  Registers  and  Receivers  of  United  States  Land  Offices: 

Gentlemen:  The  Secretary  of  tbe  Interior  has  concluded  to  chanffo  the  method 
formerly  a<lopted  for  protecting  the  timber  on  the  public  lands,  by  which  you  were 
made  agents  for  that  purpose  within  the  limits  of  your  respective  land  districts,  as 
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per  citcnlar  of  December  24, 1855.    Panai^t  to  directions  from  him  of  the  5th  ultimo, 
the  iDstrootiODS  of  that  circular  are  hei^l^  tevoked. 

Hereafter,  aa  it  miav  be  fbtmd  advisableY  £rom  time  to  time,  for  the  end  in  view, 
clerks  or  employ^  will  be  detailed  from  this  oflQce  to  act  under  instructions  of  the 
Commissioner  in  ascertaining  when,  where,  and  by  whom  depredations  have  been  com- 
mitted upon  the  pnblic  lands,  and  to  report  to  him  the  facts  in  each  case. 

If,  ubon  an  examinatfon  of  the  reports  so  obtained,  the  CommisBiolGLer  finds  that  the 
facts  elicited  in  any  case  warrant  the  commencement  of  legal  proceedings  to  punish 
the  trespassers,  or  to  collect  diunages  for  the  waste  already  committed,  or  both,  he  will 
report  the  same  to  the  Secretary  of  the  Interior^  with  his  opinion  tnereon,  in  order 
that  such  fhrther  proceedings  may  be  had  in  the  premises  as  the  case  may  reqnlre. 

Tlie  clerks  or  employ^  detailea  as  afbresaid  win  not  be  permitted  to  mlike  any  com- 
promise for  depredations  committed  on  the  pnblic  lands.  If  any  propositions  are  sub- 
mitted to  them  with  that  object,  they  will  be  required  to  report  the  same  to  this  office, 
with  a  full  statement  of  the  facts  in  the  case,  showing  the  nature  and  extent  of  said 
depredationsi  when  and  by  wliora  committed,  the  amount  and  v^lue  of  the  timber 
when  cut,  and  the  value  of  the  l^nd  in  its  present  and  former  condition  ;  all  of  which, 
together  with  the  opinion  61  the  Commissioner,  will  be  submitted  to  the  head  of  the 
Departm^t  for  further  consideration. 

If,  in  any  ci^se,  th^  emergencies  should  seem  to  require  more  prompt  action  than  is 
oontemplated  in  the  rules  above  indicated,  in  order  to  artest  the  offender,  or  to  seenre 
the  Qovernmenr  for  the  damages  suffered,  it  will  be  the  duty  of  the  clerk  or  employ^ 
detailed  to  act  in  the  matter  to  make  direct  application  to  the  United  States  district 
attorney  for  thp  district  in  which  the  waste  was  committed  to  institute  the  proper  legal 
proceedings  fbr  that  purpose.  This  course,  however,  must  be  taken  only  In  cases 
where  the  evidence  is  clear  and  indisputable. 

Hie  foregoing  is  commnhlcated  for  ybur  information.    You  will  observe  therefirom 
that  yon  are  not  hereafter  to  act  as  agents  for  the  protection  of  the  public  timber,  al- 
though your  co-operation  is  expected  whenever  you  may  be  called  on  to  render  assist- 
ance to  officials  cnarsed  with  tne  duty. 
Very  respectfmly, 

J.  A.  WILLIAMSON, 

Commi$sioner^ 

It  is  and^rstood  that  nnmerons  proceedings  have  been  already  com- 
menced  against  trespassers  upon  the  pnblic  lands  since  these  regula- 
tions were  issnedy  and  enough  has  been  done  in  enforcing  the  rights  of 
the  government  against  those  who  have  committed  these  depredatioua 
to  prove  that  a  considerable  revenue  may  be  derived  from  the  sale  of 
timber.  But  there  are  questions  arising  with  regard  to  the  future,  infi- 
nitely more  important  than  present  revenues,  and  these  will^  it  is  earn- 
estly hoped,  engage  the  attention  of  Oongress  at  an  early  day. 

.  XDfBE^b-CULTXXftB,  IjOXS  PF  1873    AND    1874 ;   AK^:ND]OIK;rS    OF   1876i 

AND  1877. 

An  act  entitled  ^<An  act  to  encourage  the  growth  of  Timber  on  West- 
,  em  Prairieis,^  ffjpp^ovecl  March  3, 1873,  was  designed  to  oifer  direct  en- 
couragement'fbr  the  planting  of  trees  upon  the  prairies,     the  pro- 
visioius  of  this  act  were  briefly  as  follows : 

1.  Any  person  who  should  plant,  and  for  ten  years  protect  and  keep- 
in  a  healthy  growing  condition, /arty  acres  fthe  trees  being  not  more  than 
12  feet  apart  each  way)  upon  government  land,  was  to  be  entitled  to  a 
quarter-section  (1^0  acres]  at  the  end  of  the  ten  years,  the  facts  to  be* 
proved  by  two  credible  witnesses.  Only  one-quarter  of  Sktiy  one  section 
could  be  thus  granted. 

2.  The  party  applying  for  entry  was  to  make  affidavit  before- the  'Reg- 
ister  or  Keceiver  of  the  proper  l^nd-district  as'  to  the  purpose  of  rtie  entry,. 
and  most  pay  a  fee  of  $10  and  the  prescribed  cpmn^issions. 

3.  Upon  proof  that  the  person  who  has  made  che  entry  has  abandoned 
or  fymd  to  cultivate,  protect,  and  keep  in  good  condition  the  timber^ 
ffietrad^  was  to  revert  to  t)ie  United  States. 

4.  CersG^^  who  tiave  made  a  hom^estead  entry,  and  who  at  the  end  of 
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the  third  year  of  residence  mighl  have  had  under  cultivation  for  two 
years  one  acre  of  timber,  in  manner  above  designated,  for  each  16  acres 
of  said  homestead,  might,  npon  due  proof,  receive  his  patent  for  said 
homestead. 

5.  Lands  thus  acquired  were  not  to  become  liable  for  debt  prior  to  the 
issaing  of  patent. 

Forms  and  regulations  were  to  be  issued  by  the  Oommissioner  of  the 
General  Land  Office,  and  penalties  for  perjury  were  imposed. 

This  act  was  amended  March  13, 1874,  as  follows : 

The  privilege  of  entry  was  confined  to  persons  who  were  heads  of 
families  or  over  21  years  of  age,  and  were  citizens  of  the  United  States 
or  had  declared  their  intention  of  becoming  such.  The  time  for  perfect- 
ing title  was  reduced  to  eight  years.  Th^  planting  might  include  40 
acres  in  a  quarter-section,  or  20  acres  in  80,  or  10  acres  in  40,  or  a  fourth  . 
part  of  any  fractional  subdivision  of  land  less  than  40  acres/ but  not 
more  than  a  quarter-section  could  be  entered  by  one  person. 

The  person  making  the  entry  is  required  to  break  one-fourth  of  the 
area  to  be  devoted  to  timber  within  one  year  from  the  date  of  entry ; 
one-fourth  part  more  within  two  years,  and  the  remaining  half  witUn 
three  years  from  the  date  of  entry. 

One-fourth  part  of  the  area  to  be  planted  must  be  set  out  in  timber 
within  two  years  from  the  date  of  entry;  another  fourth  within  three 
years,  and  the  remaining  half  within  four  years.  The  same  provisions 
with  respect  to  spaces  between  trees  and  their  cultivation  and  protec- 
tion, that  were  embraced  in  the  original  act,  are  contained  in  the  act  as 
amended,  except  as  to  the  time  for  maintenance  before  the  issue  of  a 
patent. 

In  case  of  the  death  of  the  person  before  the  frill  amount  is  planted, 
his  heirs  are  to  have  the  option  of  completing  his  undertaking  or  of  re- 
ceiving a  patent  for  a  part  upon  relinquishing  their  claim  to  the  remain- 
der. No  patent  is  to  be  issued  sooner  than  eight  years  after  entry,  and 
proofs  of  compliance  with  the  terms  of  the  law  are  required.  Upon 
proof  of  neglect  or  abandonment,  the  land  becomes  liable  to  homestead  * 
entry  or  entry  under  the  provisions  of  the  timber-culture  act,  but  not 
until  the  original  claimant  has  been  notified  and  opportunity  given  for 
•defense. 

The  provision  relating  to  planting  by  those  who  had  already  located 
a  homestead  were  continued,  as  also  the  exemption  from  debt  before 
issuiAg  of  patent.  The  Begister  and  Beceiver  of  the  district  land-office 
are  entitled  each  to  receive  $2  at  the  time  of  entry  and  the  like  sum 
when  the  patent  is  issued.  Those  who  had  already  made  entries,  were 
allowed  the  benefit  of  this  act  upon  complying  with  its  terms. 

The  timber-culture  act  of  1874  was  further  amended  May  20, 1876, 
by  adding  a  proviso : 

That  wheDever  a  party  holding  a  olaim  under  the  proTisioDS  of  this  act^  or  wheneyer 
making  final  proof  nnder  the  eamei  shaU  prove  by  two  good  and  credible  witnesses 
that  the  trees  planted  and  growing  on  said  claim  were  destroyed  by  grasshoppers  dnrinff 
any  one  or  more  years  while  holding  said  claim,  said  year  or  years  in  which  said 
trees  were  so  destroyed  shall  not  work  any  forfeiture  of  any  of  the  rights  or  priyileges 
conferred  by  this  act ;  and  the  time  allowed  by  this  act  in  which  to  plant  the  trees 
4ind  make  final  proof  shall  be  extended  the  same  number  of  years  as  the  trees  planted 
on  the  said  claim  were  destroyed  in  the  manner  specified  in  this  section. 

That  the  planting  of  seeds,  nnts,  or  onttings  snail  be  considered  a  compliance  with 
ihe  provisions  of  the  timber-cnltnre  act :  Ptotfided,  That  snch  seeds,  nnts,  or  cuttings 
-et  the  kind  and  for  the  purpose  contemplated  in  the  original  act  shall  be  properly  and 
well  planted,  the  ground  properly  prepared  and  cultivated ;  and  in  case  such  seeds, 
nuts,  or  cuttings  should  not  germinate  and  grow,  or  should  be  destroyed  by  the  depre- 
dations of  grasshoppers,  or  from  other  inemable  accident,  that  the  ground  shall  be 
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wpUnted  or  the  vaoanoies  filled  within  oneye^r  Arom  the  first  plantiDg:  ProfMed,  That 
the  partiee  claiming  the  henefic  of  the  proyisions  of  tbia  act  shall  prove,  by  two  good 
and  credible  witnesses,  that  the  ground  was  properly  prepared  and  planted  in  such 
seeds,  nuts,  or  cuttings,  and  were  so  destroyed  by  inevitable  accident  in  snob  year. 

That  it  snail  not  be  necessary  to  plant  trees^  seeds,  nuts,  or  cuttings  in  one  body,  pro- 
vided the  several  bodies,  not  exceeding  four  in  number,  planted  by  measurement,  ag- 
gregate the  amount  required  and  in  the  time  required  by  the  original  and  amended 
act.^ 

In  rallDgs  under  this  act,  the  General  Land  Office  has  in  some  cases 
excepted  the  Osage  orange,  box-elder  and  white  willow  from  the  classes 
of  timber  that  may  be  planted  by  those  seeking  to  acquire  title  by  tim- 
ber-caltore.  We  are  nnable  to  see  a  jast  reason  why  either  of  these 
should  be  thus  excluded,  as  each  of  them  in  its^.  proper  soil  and  climate 
becomes  valuable.  It  would  be  difficult  to  flna  a  more  precious  timber 
for  wagon-making  than  the  Bats  Wa/ro  (Osage  orange)  of  Arkansas  and 
Texas ;  a  more  serviceable  tree  than  the  box-elder  on  some  parts  of  the 
Western  plains,  or  a  better  tree  for  screens  and  wind-breaks  in  Northern 
Iowa  and  in  Western  Minnesota  than  the  white  willow.  These  rulings 
are  not  understood  to  have  been  general,  and  it  is  to  be  hoped  they  will 
not  in  any  case  be  permanent. 

Some  care  has  been'  taken  to  make  personal  inquiries  of  persons  who 
have  had  opportunities  for  observing  the  operation  of  the  timber-culture 
act,  and  in  addressing  circulars  of  inquiry  for  statistical  information 
upon  this  subject,  the  Registers  of  land  districts  were  asked  to  state  any 
suggestions  of  amendment  which  in  their  judgment  were  desirable,  some 
of  these  are  given  on  the  following  page.  With  respect  to  its  present 
operation,  1  fully  concur  with  Hon.  Leonard  B.  Hodges,  of  Minnesota, 
in  his  statement  of  the  defects :' 

First.  It  is  requiring  more  of  the  settler  than  he  is  able  to  acoomplish.  The  result 
is,  in  a  very  large  minority  of  oases  the  law  is  not  complied  with  any  further  than  to 
file  tiie  claim  in  the  land-offlce,  pay  the  entry-foe,  and  break  ten  acres.  By  this  time 
the  settle  beffins  to  realize  the  nature  of  the  contract  he  has  undertaken  to  execute. 
He  now  sees  clearly  that  he  is  too  i>oor  to  do  the  work  as  it  should  be  done.  He  begins 
to  evade  the  plain  intent  and  spirit  of  the  law,  in  the  painful  economy  of  time  and 
labor  he  can  so  poorly  afford  to  expend.  Not  that  he  wishes  to  de&aud  the  govern- 
ment  or  shirk  his  responsibilities,  but  rather  from  an  inadequate  realization  of  wliat 
mM9t  be  done,  and  a  natural  desire  to  save  what  he  has  invested  and  can  so  poorh-  af- 
ford to  lose,  leads  him  into  such  crooked  practice  as  we  see  on  nine-tentns  of  the 
quarter-sections  held  under  the  provisions  of  this  act.  Another  defect  in  the  law  is 
in  the  extreme  facing  land  can  be  held  by  parties  who  make  the  claim,  with  no 
serious  intention  of  pisnting  any  trees,  but  simply  to  do  a  little  breaking  and  take 
his  cluuices  in  selling  his  interest  in  it.  in  the  course  of  the  two  years  he  can  hold  it, 
Ibr  a  profit.  In  this  way,  and  aided  oy  extensions  of  time,  granted  on  account  of 
destruction  by  grasshoppers  and  other  unavoidable  accidents,  larse  quantities  of  very 
desiratde  «>veiniment  land  is  prevented  Irom  being  occupied  ana  improved  by  actual 
settlers.  Thousands  of  acres  of  government  lands  are  thus  held,  free  of  costs  or  taxes, 
and  I  see  no  difficulty  in  a  company  of  insenions  operators,  doing  an  extensive  real- 
estate  tmsiness  under  the  worfings  of  this  act,  for  quite  an  extended  and  indefinite 
period  of  time.  Another  defect  in  the  Congressional  tiniber-cuitnre  act  is  the  clause 
permitting  the  trees  to  be  planted  "not  more  than  twelve  feet  apart  each  way.'' 

This  Is  a  very  serious  defect,  and  of  itself  virtually  defeats  the  olpects  and  parpopes 
of  the  act.  Nature  shows  us  plainly  how  forests  are  grown,  and  it  is  folly  on  the  part 
of  Congress  to  evade  or  repeal  natural  laws  governing  the  growth  of  forests.  Nature 
plants  thickly,  pays  no  regard  to  the  permission  of  Congress  to  plant  so  wide  of  the 
mail;  as  twelve  feet  apart  each  way,  and  succeeds.  In  her  own  way  she  grows  more 
timber  and  better  timber  on  ten  acres  than  the  settler  can  in  the  mode  indicated  by 
Congress  on  fbrty  acres,  and  at  a  tithe  of  the  expense.    To  illustrate:  forty  acres 

'  'Bf  t0  act  approved  March  3, 1877,  it  is  provided  that  where  crops  were  destroyed 
er  aprioosly  injured  by  grasshoppers  in  1877,  the  claimant  is  allowed  to  be  absei;it  from 
hliliiiAi  tUl  Octol>er  1, 1878,  under  such  regulations  as  might  be  prescribed,  and  if 
i^ttm  iiWKcte  Teappear  in  1878,  a  like  leave  is  granted  till  October  1, 1879,  without  prej- 
«dtoe«rtMits. 

*J»jii>f  tf  8taie  F^eHry  AssocUUUm,  1877,  jp.  44. 
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planted  twelve  feet  apart  each  way  mUfift  be  tfeoroogbly  tsnltiTated  daring  the  gprowing 
season  of  each  year,  nntil  the  growing  trees  h«ve  attained  ench^proportioos  as  to  shade 
and  mnloh  the  gronnd.  It  reqniree  the  constant  daily  labor  of  the  settler  during  Uie 
growing  season  from  May  to  Ang^t.  The  parties  soQffht  to  be  benefited  by  the  act 
are  too  poor  to  give  sa  large  a  portion  of  their  time  to  the  work.  The  ^*  hnman  neces- 
sity for  daify  bread  ^  eorapels  their  attention  to  the  oare  of  growing  crops,  apon  which 
existence  depends.  It-  is  a  notable  fact  that  tbos  for  the  ^eSdy  «mc«eBsral'  and  i^nine 
cases  of  tree-planting  under  the  provisions  of  this  act  that  have  come  under  my  notice 
are  those  where  the  planter  has  been  iinanciaUy  able  to  plant  closely ;  say  on  an  aver- 
age of  four  feet  aparc  each  way. 

A  forest  so  planted,  with  prompt  and  thorough  cultivation  for  three  years,  is  a  suc- 
eess.    The  cMef  cost  is  terminated  in  three^  ytearsvfipom  planting ;  the  young  trees 


make  a  straight,  upright,  vigorous  growth;  they -soon  cover  andtraade  the  ground  so 
thoroughly  astoenecuially  prevent  the  growth  of  weeds  or  grass  among  the  trees, 
and  the  annual  mulching  from  the  falling  foliage  keeps  the  ground  moist  and  friable, 
obviating  the  necessity  of  cultivation,  and  promotes  the  *'  healthy  growing  condition" 
which  tl^acC  of  Congress  ver^  properly  requires. 

On  the  other  hand,  the  evasiena  of  Uie  law  are  painfully  conspicuous.  In  man^  in- 
stances strips  of  breaking  three  or  four  feet  wide,  parallei  with  each  other,  are  either 
planted  with  tree-seeds  or  cuttings,  so  as  to  bring  them  within  the  distance  allowed  by 
£aw.  The  planting  is  usually  done  in  the  raw  sod,  left  without  care  or  cultivation, 
smothered  m  rank  weeds  amdgfassf  andawept  ov^  by  suocessive^  prairie  fires.  It  is 
difficult  to  employ  language  sufficiently  vigorous  in  cleiwmnoing  such  childish  folly. 
It  is  as  idle  toezpect  to  grow  a  crop  of  forty  acres  of  forest-trees  without  first  break- 
ing every  foot,  then  followed  after  th^  decomposition  of  the  sod  hj  thorough  plowing 
ai^d  repeated  harrowing,  as  it  would  be  to  expect  to  grow  i^  paying  crop  of  com  by 
^i^^i^K  post-b(rier  It  net  each  way  on  the-  uebfoken  prairie  and  dropping  the  seed 
herein.  A  modification  of  the  timber-cultore  act  re<iafring  the  settler  t^^  plant  not 
less  than  2,700  trees  per  acre,  instead  of  300,  and  ten  acres  instead  of  forty,  would  ac- 
complish the  objects  contemplated  by  the  framers  of  the  act,  and  in  time  prove  an  in- 
calculable blessing  td  the  treeless  wastes  of  the  Western  and  Northwestern  States  and 
Territories.  *  *  •^  The  law,  to  be  aVaiM>le  and  prodnotiYe  of  the  greatest  good  to 
the  people  and  to  the  country,  should  be  so  amended  as  to«lh>w  all  who  have  already 
made  claims  under  its  provisions  to  be  allowed  to  plant  ten  acres  instead  of  forty :  to 
plant  not  more' than  4  fbet  apart  each  way,  and  to  be  planted  within  four  years ;  two 
and  a  half  acres  the  second  year ;  two  and  a  half  the  third,  «ttd  five  the  fourth.  The 
claimant  should  be  compelled  to  report  the  actual  condition  of  his  tiini>er-plantatiou 
annually  to  the  Register  of  the  kmd-office  of 'the  district  in  which  the  land  is  located. 
He  should  be,  by  the  terms  of  the  act,  compelled  to  do  his  work  in  a  thorough  and 
woi^manlike  manner,  to  ke^  the  ground  well  and^  thoroughly  cultivated,  until  such 
time  as  the  growth  and  development  of  the  trees  shall  have  rendered  such  further 
cultivation  imptaoticable  amd  unnecessary.  And  he  shealdbe  required  to  fill  all 
vacancies  occurring  from  any  cause  within  one  year;  such  report  to  be  verified  by  the 
affidavit  of  the  claimant  and  also  by  tbe«ffidavits  of  twe  competent  and  disinterested 
witnesses,  failing  in  which  the^land^onld  be  open  to  settiement  by  other  parties. 

It  is  urged  in  objection  to  such  modiiteationsM  the  tivibe^cultareact,  that  Congress 
never  would  consent  to  giveaway  sixteen  aeree  of  iand  fortl^e  planting  of  one  aeie  of 
timber. 

Now  this  objection  ^brings  up  one^  mere  modification,  and  Ihat  is  to  make  the  pro- 
visions of  the  act  cover  every  quarter  section  of  gov«mment  prairie  land  within  the 
limits  of  what  is  universally  recognized  as  the  '*  tnelesaregion/  instead  asAOW  only 
every  fourth  quarter-section. 

In  a  cUstriot  in  Kansas  wliers  namecoo&dntiies  have  been  made,  the 
Begister  rswaFks : 

As  the  law  now  is,  I  think  it  fails  to  aecompliah  the  placet  for  which  it  was  enactod, 
Under  its  provisions  any  person  qualified  can  enter  160  acres  of  land  and  hold  it  two 
years  (by  breaking  tea  acres  of  prairie)  for  speculative  purposes.  If  the  law  was  so 
amended  that  no  person  could  enter  more  than  40  acres  (except  in  cases  where  a  six- 
teenth subdivision  of  a  section  is  fractional^  and.contains  more  than  40  and  less  than 
80aoree),and  having  the  same  requirements  with  regard  to  planting  one-fourth  of  the 
Area,  &o.,  in  timber,  as  at  present,  and  reducing  the  fees  to  |5  and  the  commissions  to 
$2  for  each  entry,  in  my  opinion  the  law  would  be  much  more  likely  to  accomplish  the 
object  for  which  it  was  intended  than  it  now  is.  A  greater  number  of  people  would 
be  supidied  with  timber,  if  suooessful  in  growing  i^-and  there  would  be  a  greater 
proiamity  of  being  able  to  comply  with  the  provisions  of  the  law  in  planting  and 
^rowiutf  the  timber  than  at  presents  <And«  besides,  selAlers  would  not  be  nearly  as 
likely  to  enter  40  acres  for  speculative  purposes  as  160  acres.  If  any  of  the  timber- 
culture  entries  which  have  been  made  m  thiaofflee  are  evef-perfisotedi  I  tiuak  it  will 
be  almost  exclusively  entries  containing  40  and  80  acres. 
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In  OB6  of  the  laad  districts  of  Colorado  the  Register  saggests  that  the. 
araoQDt  to  be  planted  nadec  tho  timJi)eff«oaltare  act  should  be  reduced 
one^half. 

Id  a  district  ia  Minnesota,  it  was  suggested  that,  the  area  of  entries 
shoald  beredaoed  to  40  acresi  or  the  soiallest  legal  subdivisioii^  and  that 
the  restrictioQ^  shoald  be  removed  as  to  the  Duiiiiber  of  entries  in  any  one 
section.  The  person  making  the  entry  should  be  required  to  breaJi:  ten 
acres  within  one  year  from  date  of  entay,  and  to  plant  with  trees  two 
acres  within  three  years,  three  acres  within  four  years,  and  five  acres 
within  five  years,  the  trees  to  ]|>e  kept  in  a  good  growing  condition  until 
ten  years  fipom  date  of  entry. 

The  Eegister  of  a  district  in  Mftinesota  snggests  the  three  following 
amendments  as  desirable,  according  to  his  observation : 

Ist.  A  reduction  Id  the  Dumber  of  acres  to  be  planted  from  one-fourth  to  one-eighth 
of  the  area  entered,  with  the  same  number  of  trees  thereon  as  is  now  required  by  the 
act  of  1874.  Experience  has  demonstrated  that  timber,  to  be  grot^rn  saccesBtfuny,  sbouid 
be  i^lanted  closer  tiiMk  12  feet  apart.  Tbo  reduction  in  the  acreage  to  be  breken  and 
cultivated  would  enable  the  settler  to  make  a  much  more  thorough  cultivation  of  his 
timber,  resulting  in  a  correspondingly  increased  growth. 

2d.  I  would  siqi^;eet  a  modTecatHm  of  the  fees  and  ooraoiissioBs  paid  in  timber- 
culture  entries,  to  oorrapondwith  the  feesmnd  commisMons  paid  fos  homestead  en- 
tries of  Hke  area  and  cash  valaation.  There  is  neither  Justiee  nor  «qnitv  in  requiring 
one  man  to  pay  the  sama  fees  for  the  entry  of  40  acres  of  land  hsid  at  |lJ25  per  acre 
that  are  ezasted  from  another  who  entarv  160  acres  of  |2j60  per  acre  land* 

3d.  Allow  a  setUer  who  has  oomplisd  with  the  requirements  of  tlie  law  by  planting 
ths  ftdl  amcmmt  9f  Um^b0t\  and  keeping  tba  same  in  good  condition  for  two  years,  to  com- 
mote his*  entry  by  making  cash  payment  thsMfoc,  if  he  elects  to  do  so^  instead  of 
waiting  eight  yean  4o  receive  his  deed. 

An  observer  livingJn  a  prairie  region  of  Minnesota,  where  planting 
is  a  first  neaessity,  remarks  that  tl^  timber-culture  act  requires  too 
much  from  the  party  complying  with  its  provisions.  The  breaking  of 
ten  aeree  of  tough  prairie  sod  the  first  season,  so  that  it  would  be  fit  to 
plant '  the  seomid,  then  plowing  another  ten  besides  setting  the  first, 
would  cost  at  least  $1,006  to  start  on ;  and  before  the  title  was  secured, 
much  more»  In  the  mean  time  he  must  earn  food  for  himself  and 
family.  He  thinks  that  five  acres  a  year,  and  twenty^acres  to  the 
quarter^eection,  is  all  that  shoald  be  requirea. 

A  practical  planter  of  large  experience  in  Wisconsin  suggests  that  a 
limitation  should  be  placed  upon  the  cultivation  of  trees  under  tiie 
timber-culture  act,  so  that  not  over  one-fourth  or  one-third  should  be 
Cottonwood ;  the  remainder  being  of  the  more  valuable  kinds;  such  as 
the  ash,  Scotch  white,  Austrian  pitch,  and  red  pines,  sugar^maple^ 
black,  walnut^ European  larch,  black  cherry,  hickory,  &c.  The  effect 
would  be  to  give  to  the  country  a  more  valuable  growth,  and  thus  tend 
to  greater  braeflts.  He  also  suggests  that  on  hilly  and  broken  surfaces 
of  the  public  domain  the  planting  be  restricted  to  groups^  and  on  level 
land  to  helt^  upon  the  four  sides  of  each  160  acresj  also  that  arow  four 
rods  wide  be  reaerred  on- all  section  lines. 

A  suggestion  has  been  madeby  an  intelligent  ^correspondent  in  Wyo* 
ming  T^nitory,  in  reference  to  the  operation  of  this  act,  that  deserves 
attention.  He  remarks  that  in  that  Territory  nothing  will  grow  without 
irr^ialioo^  aftd apersonicaanot^get  wat«E  outof  a.^reek  valley  without 
going  to  expenditures  far  beyond  the  means  of  a  poor  setter.  He  is, 
thtm^re,  forced  to  plant  the  trees  in  the  valley  along  the  creek,  where 
\\ugf  can  be  irrigated*  But  aa  these  valleys  are  generally  not  more  than 
a  miarter  of  a  mile  wide^  and  aa  his  lot  must  be  square,  if  he  gets  a  piece 
ofumd-wltli  a  valley  across  the  middle,  a  part  will  lie  on  the  blu£fe  and 
be  wortfaJeas.    By  the  time  he  gets  40  acres  of  trees  planted  on  land  near 
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the  water,  he  has  no  land  left  for  cultivation.  Hie  only  relief  from  this 
woald  bo  a  modification  in  the  law,  allowing  t^e  location  to  be  made  of 
irregular  form,  to  suit  the  necessities  of  the  case.  This  correspondent 
suggests  that  the  area  required  for  planting  sl^ould  be  reduced  from  a 
quarter  to  an  eighth,  as  forty  acres  of  trees  in  that  part  of  the  country 
would  require  all  the  labor  of  one  man  during  the  summer  to  keep  them 
alive,  and  adds : 

I  have  tried  twice  to  raise  trees  in  this  .Territory,  and  have  failed  each  time.  If  a 
man  shoold  get  160  acres  of  land  for  keeping  even  twenty  acres  of  trees  in  a  growing 
condition  for /our  years,  I  would  say  be  had  paid  high  for  his  land. 

The  Register  of  one  of  the  districts  in  Utah  suggests,  in  view  of  the 
importance  of  tree-planting  to  the  future  welfare  of  the  country,  that  it 
should  be  made  imperative  on  every  man  entering  public  land  that  he 
plant  and  raise  from  five  to  ten  acres  of  timber,  as  a  condition-precedent 
to  the  granting  of  a  patent. 

In  one  of  the  districts  of  Oalifomia  the  following  statement  and  sug- 
gestions were  made : 

In  this  land  district  a  very  large  proportion  of  the  timber-cnltnie  entries  were  ob- 
▼ioQsly  made,  not  for  the  porpose  of  cnltivating  timber,  bnt  for  the  sole  purpose  of  ac- 
qairing,  for  one  or  more  years,  a  right  to  land  so  entered  for  the  purposes  <rf  sheep 
pasture.  I  would  suggest,  first,  the  timber-culture  affidavit  should  be  more  strict  and 
fall,  requiring  the  entering  party  to  swear  that  the  entry  is  not  made  for  the  purpose 
of  pasturage,  and  is  not  made  for  the  benefit  of  any  other  person,  in  order  to  obtain 
pasturage.  Second.  Tlie  timber-culture  application  should  not  be  an  entry  of  the  laud ; 
It  should  be  merely  a  declaratory  atatementy  giving  all  the  rights  which  the  law  now 
gives,  if  a  compliance  with  the  law  is  made,  bnt  pennitting  any  other  filing  or  entry  to 
be  made  over  the  timber-culture  deolaratlou,  subject,  of  course,  to  the  legal  rightB  of 
the  timber-culturist.  If  the  timber-culture  act  permitted  timber-euUure  deolarationa, 
iustead  of  timbet'Oulture  entrieSf  it  could  do  no  harm,  and  it  might  do  mnoh  good. 

Prof.  E.  Oale,  of  the  Kansas  Agricultural  Oollege,  Manhattan,  iu  re- 
marking upon  the  timber-culture  act,  and  especiaUy  that  clause  which 
permits  the  plauting  to  be  twelve  feet  apart,  says : 

The  value  of  close  planting  can  be  realized  much  better  after  the  very  sad  experi- 
ence of  1874.  There  are  several  points  that  may  be  urged  for  dose  planting.  The 
force  of  these  observations  will  be  much  better  appreciated  when  we  have  carefully 
examined  the  facts  which  can  be  adduced  from  experience.  Trees  should  be  planted 
closely— 

1.  For  the  mutual  protection  of  the  trees. 

2.  For  economy  in  culture. 

3.  For  immediate  protection. 

4.  For  the  purpose  of  securing  available  timber. 

5.  For  the  purpose  of  securing  eariy  returns  firom  our  planting. 

There  is  nothing  more  evident  than  that  we  should  shape  our  plantations  with  refer- 
ence to  protection.  The  importance  of  this  whole  subject  demands  that  it  receive 
more  ci»efhl  consideration  on  the  part  of  the  planters.  A  very  few  acres  of  timber 
Judiciously  planted  will  prove  of  great  advantage  over  a  very  large  farm.  Twelve 
acres  arranged  in  belts  will  be  far  more  desirame  than  forty  acres  in  a  body.  The 
whole  subject  demands  attention,  as  it  is  intimately  associated  with  the  highest  inter- 
ests of  the  State.  It  is  to  be  seriously  questioned  whether  the  preeoit  shape  of  our 
timber  act  may  noi  be  such  as  to  hinder,  rather  than  to  promote^  the  interests  of  f  or- 
estnr  on  the  plains.  The  manner  in  which  trees  must  be  spread  over  forty  acres  of 
land  wiU,  in  a  vast  number  of  cases,  defeat  the  object  aimed  at.  The  reasons  for  this 
view  are: 

1.  The  cost  of  planting  and  cultivating  forty  aoret  of  timber  will  be  far  more  than 
the  quarter-section  is  worth. 

2.  very  few  of  those  who  go  to  the  frontier  will  find  it  in  their  power  to  support 
their  families  and  comply  with  the  conditions  of  the  act. 

3.  Tiie  danger  arising  from  these  exposed  or  open  plantations  is,  that  all  the  trees 
are  subject  to  suffer  from  the  vicissitudes  of  our  peculiar  climate. 

4.  Trees  thus  planted  will  not  serve  the  purpose  of  a  foresti  bnt  virtually  become  an 
open  orchard. 
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In  aD  address  delivered  before  the  State  Horticaltaral  Society  of  Eau- 
sas,  in  1875,  be  says : 

It  takee  no  prophet/s  eye  to  see  that  thousaDds  of  timber  claims  io  Kansas  will  be 
failnres,  involving  serioas  loss  of  time  and  money.  Practical  knowledf^e,  to  a  large 
extent,  is  yet  to  be  ocqaired  on  this  question.  A  few  fa^ts  have  been  collected,  bnt 
very  mnoh  remains  to  be  learned  in  regard  to  what  is  essential  to  snccessfnl  forest 
oultnre  npon  the  plains.  (DransaoHont  J^te  HartionUural  iSodetjf  of  KatuaSj  1875,  pp. 
20,  96.) 

Mr.  F.  E.  Bobinson,  of  Olay  Ooanty,  Elansas,  in  reporting  to  the 
State  Horticnltnral  Society,  in  speaking  of  the  operation  of  the  timber- 
cnltnre  act,  says: 

I  think  it  wonld  be  better  if  the  law  were  snob  that  one  oonld  plant  the  trees  in 
belts  to  protect  the  farm  and  orchard.  And  I  also  think  it  would  be  a  much  better 
idea  to  give  the  privilege  of  planting  more  trees  and  less  nnmber  of  acres.  For  in- 
stance, say  plant  half  the  nnmber  or  trees  that  the  law  now  reqaires.  and  plant  them 
in  rows  not  over  eight  ^t  apart,  and  not  more  than  four  feet  apart  in  the  rows ;  and 
also  let  the  law  be  snch  that  one  can  plant  seeds  and  cnlti  vate.  Walnut,  maple,  and  box- 
elder  seeds  and  Cottonwood  cuttings  can  be  procured  In  almost  anv  locality.  If  the 
law  were  snch^  I  think  it  would  prove  more  beneficial,  for  one  could  then  plant  the 
seeds  and  cuttings  in  drills,  and  cultivate  them  much  better,  and  the  second  seasoa 
thin  oot  the  rows  and  transplant.  When  they  get  to  be  si^  or  eight  years  old,  th^-y 
would  shade  the  ground,  and  keep  it  loose  and  moist.  As  it  is,  when  a  tree  becomes 
six  or  eight  years  old,  one  cannot  plow  close  to  it  without  injuring  its  roots.  Here, 
nnless  the  ground  is  thoroughly  cultivated  every  year,  it  grows  very  rank  with  weeds, 
and  the  ground  bakes  or  packs  as  hard  as  a  plank  floor,  thereby  making  it  impossible 
for  a  tree  to  grow  or  even  live.  (Tranaadiona  of  Kanaaa  State  Horticultural  Sooieig, 
1876,  p.  125.) 

It  is  desirable  to  change  the  timber  act  of  Congress  so  as  to  encourage  the  planting 
of  trees  in  rows  or  narrow  belts  for  the  protection  of  the  whole  farm.  (E,  Topping, 
Ottawa,  Kans.,  i5.,  p.  136.) 

A  change  in  this  act  is  undoubtedly  desirable,  so  as  to  allow  the  claimant  the  privi- 
lege of  planting  in  groves,  screens,  and  belts,  for  the  protection  of  orchards  and  fields. 
{J.  N.  Hall,  O&aloosa,  Kans.,  i6.,  p.  141.) 

Many  claims  have  been  taken  under  the  timber  act ;  but  very  few,  if  any,  will  com- 
ply with  the  law.  I  do  not  think  any  change  io  the  law  would  redonnd  to  the  advan- 
tage of  the  settler  or  the  State,  as  the  settlers  would  not  comply  with  the  change  that 
might  be  made,  any  more  than  they  do  with  the  law  as  it  now  stands.  They  do  not 
comply  with  the  homestead  law  in  its  true  spirit,  and  hardly  with  the  letter.  (L.  if. 
HiU,  HUl  Spring,  Kans.,  ib.,  p.  152.) 

There  are  probablv  over  four  hundred  claims  under  the  timber  act  in  this  county,  and 
the  nomber  is  diUly  inoreasin|f.  The  result  has  been  very  encouraging,  when  properly 
uMmaged.  Not  more  than  thurty  per  cent,  of  the  claimants  will  comply  with  the  law. 
If  the  act  could  be  changed  so  as  to  allow  the  planting  to  be  made  in  belts  of  five  to 
ten  rods  wide,  composed  of  rows  not  more  than  six  feet  apart,  they  wonld  protect  each 
other,  and  save  much  labor ;  besides,  this  would  place  a  check  on  speoolation  in  claims. 
(C.  C.  Chevalier,  Garfield,  Pawnee  County,  Kansas,  ib,,  p.  158.) 

A  great  ma^iiy  claims  have  beev  taken  under  the  timber  act,  but  not  more  than  one- 
half  will  comply  with  the  laws.    (T.  A,  Moeker,  Belleville,  Kans.,  Ib.  158.) 

A  considerable  nnmber  of  claims  have  been  taken  under  the  timber  act.  Compara- 
tively a  small  proportion  of  them  are  being  successfully  managed.  The  few  that  nave 
made  a  soccess  of  forestry  have  at  least  proved  the  practicability  of  timber  culture. 
Thev  have  proven  that  it  is  not  only  practicable,  but  profitable.  If  this  act  could  be 
so  ctianged  as  to  enable  persons  to  plant  their  timber  jn  belts  for  protection,  it  certainly 
wonld  be  of  some  advantage  to  the  rest  of  the  ground,  but  it  would  be  better  for  the 
timber  to  have  it  in  a  solid  body,  and  it  wonld  be  less  exx>ensive  to  protect  from  fire  to 
have  it  eompaot.  The  careful  protection  of  timber  for  five  or  six  years  after  it  is 
plaotad  will  be  no  small  item ;  and  those  who  cultivate  timber  should  have  an  eye  to 
this  &ct  in  planting  it.    (J.  B,  SchUokter,  Sterling,  Kans.,  Ib,  159.) 

The  Begister  of  a  land  office  in  Nevada,  says : 

I  wonld  repeal  that  clause  which  requires  any  particular  part  of  the  land  to  be  de« 
Toted  exclusively  to  timber  culture,  and  advise  for  Nevada,  Utah,  Idaho,  Montana, 
Arisona,  New  Mexico,  and  the  arid  parts  of  Oregon  and  California,  that  tree-planting 
be  made  an  incident  to  irrigation,  and  one  that,  with  small  cost,  may  aid  in  the 
aeonomical  use  of  water,  and  tend  to  make  permanent  the  various  systems  of  ditches 
iSbmt  «re  bow  often  but  temporary.  This  may  be  done  by  planting  along  the  course  of 
each  irrigating  ditch.    Let  the  act  be  amended  by  substituting  a  proper  number  of  trees, 
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instead  of  oerea,  to  be  planted  hete  and  there  at  the  option  of  the  planter  applying  for 
the  grant.  They  would  generally  be  plan  oed  on  the  baaks  of  thb  ditoh,  ana  tneir  shade 
would  keep  the  water  from  direct  exposure  to  the  sun,  thus  saving  ^is.  much  or  more 
than  they  woold  use.  They  would  add  to  the  pleasant  aspect  or  the  oountryi  and 
benefit  in  other  ways  than  in  the  growth  of  wood. 

Soon  after  the  passage  of  the  timber-act  neai^ly  aU  of  the  land  open  for  entry, 
was  entered  as  timher-daims,  I  sincerely  believe  &  m%iori^.  of  .tb^m  were  for  specu- 
lative purposes,  simply  to  have  an  ezcnse  to  hold  the  land  lor  two  or  three  years,  and 
then  sell  out  for  one  or  two' hundred  dollars  to  some  new  comer  seeking  a  homestead. 
A  large  number  of  the  timber-claims  in  this  county  have  fizzled  out  In  Jnst  this  way. 
None  of  those  still  holding  claims  under  the  timber  9^t  have  fuU^  complied^with  the 
requirements  of  the  law.  This  may  be  deemed  a  sweeping  assertion^  but  it  is,  never- 
thelessy  true.  Claims  are  being  contested  nearly  every  week  at  the  land-office  at  Salin% 
and  the  same  is  being  done  at  the  offioea  in  Concordia  and  Ki^win.  In  all  that  pertains 
to  general  knowledgS  the  average  American  mind  is  highly  intelligent,  but  I  am  com- 
pelled to  confess,  after  close  observation,  that  mind  is  profoundly  ^orant  of  the  first 
principles  of  arboriculture. 

The  timber-act  *  ^  *  will  never  be  the  means  of  dotting  our  plains  all  over  with 
beautiful  groves,  to  give  beauty  to  the  landscape  or  afford  a  sh^ter  firom  the  cold, 
biting,  impatient  blasts  of  the  Northwest.  Planting  treei  IS  feet  by  12  will  never  form 
a  forest.  (T.  W.  jKo^aon,  Cheever,  Dickinson  County,  Eans.:  State  Hort  Report, 
1876,  p.  132.) 

Having  briefly  stated  the  provisions  of  the  timber-culture  act  and  its 
amendments,  with  the  opinions  of  some  persons  who  have  had  good 
opportunities  for  observing  its  operation,  we  will  notice  the  results  so 
far  as  known. 

In  Alabama,  Florida,  Louisiana,  and  Mississippi,  having  8  land  dis- 
tricts, and  in  Michigan,  Missouri,  and  Wisconsin,  having  15  land  dis- 
tricts, no  entries  have  been  made.  The  same  may  be  said  of  3  districted 
in  Arkansas,  3  in  Oalifornia,  2  in. Colorado,  1  in  Idaho,  4  in  Minnesota, 
1  in  Montaha,  3  in  Nevada,  1  in  New  Mexico,  3  in  Oregon,  2  in  Wash- 
ington, and  1  iu  Wyoming;  in  all,  47  land  districts.  In  Texas  the  pub- 
lic lands  were  released  to  the  State  upon  its  annexation,  and  of  course 
this  act  does  not  apply. 

In  short,  experience  has  shown  that  while  in  some  sections  a  consid- 
erable amount  of  timber  has  been  planted  in  good  faith,  and  with  a  fair 
prospect  of  its  being  continued  to  the  extent  and  in  the  manner  pre- 
scribed by  law,  in  other  sections,  and  iu  a  great  number  of  cases,  it  has 
failed  to  answer  the  intentions,  and  has  t^n  made  an  opportunity  for 
fraudulent  practices^  which  th<b  Kegisters  of  the  land-offices  within  whose 
districts  the  entries  are  made,  have  no  power  to  prevent,  when  there  is 
every  reason  to  believe  that  the  intention  at  time  of  making  them  is  to 
evade  their  provisions  and  secure  some  unlawfal  advantage.  • 

Opinions  very  generally  agree  as  to  error  In  the  clause  allowing  a  space 
of  twelve  feet  between  trees  at  first  planting.  In  &ct  this  open  spacing 
appears  to  be  in  opposition  to  sound  principles  in  sylviculture,  and  is  to 
be  regretted,  because  on  the  prairies,  and  on  the  great  western  plains, 
where  planting  is  most  needed,  the  drying  winds,  that  prevail  at  certain 
seasons,  cannot  well  be  endured  by  trees  unless  so  closely  set  as  to 
shelter  one  another  f^om  the  earliest  period.  Such  plantations  would  of 
conrse  require  thinning,  from  time  to  time,  as  the  trees  became  larger 
and  needed  more  room. 
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The  entries  by  land  distxiots^  io  tibe  prairie  States  ami  Territories,  np 
to  Joly  1, 1877)  are  tthowh  by  the  foUowing  taUe: 


DIrtriflla. 


SnkiM. 


DtaWeti. 


Sntries. 


Um^  Roek.  AikK.. 

PrMooU,ArU> 

Flot<^Boe,  Arts 

SaammoDtOi  C«l  — 

Bttfoktoo,  Cal  

Lo«  A  nMlM,  Gal* . . . 

Vi«ftlii/bid« 

SbMU^Cal 

IndeMBdaooe^  Gal .. 

PaeUo,  Colo 

DebTW,  CfllflP 

Del  Norto.  Colo 

Spriii^ald,Dak.... 
S^axfii^  Dfek.... 

Fargo,  Dak 

YaiU^iii,  Dak 

BiMsark.  Dak 

DeaHotnoaJowft... 

Siobx  City,  Iowa 

BolaqCity.  Idaho..  . 

Lewlaloii,  Idaho 

Coaoofdia,  Kaai* ... 
HmCi^,  Kana.... 
InoeiyiybiMA  K«na 

Kirtrin,  Kana 

Iiani6d.Kana. 


S 
11 
M 
3 
6 
5 
441 

10 
19 
80 
17 
443 
1.W 

sm, 

510 

fl3 

1)6 

S0$ 

40 

46 

l,«l 

988 

4 

1,050 

085 

1,685 


wlchito,  Kaoa 

Banaon,  Mian* 

Datroit,  Minn  ., 

FergiiaFaIIa,Ktim  ... 

Now  mm,  luii^ 

Redwood  Fa%  Mina . 
Worthtof[toii,  liliiii.... 

Boxman,  Meat 

Beatrice.  NebM 

BloottfiiitioB,  Veb 

6r)UidUland,NehU..., 

Linooln,  Neh 

NtobranLKeb 

N«rfi4krKeb ^... 

KorthFlatte.  Neb 

Carson  Cltv.  Nev".... 
SanUF4.N.Hex...... 

Dalbo,Oreg , 

Ong-m  City.  Omg 

Boaeborg,  Dreg 

Salt  Lake  Cit^rtah* 

TaBoonYar.  Wank 

Walla  Walla,  Waah ... 
CheyaoDa,  Wyo" 

TWal 


10 

1.105 

714 

113 

183 

406 

476 

1,017 

3 

900 

1,400 

1,367 

056 

303 

308 

t75 


36 
Ml 


18.935 


>  831.92  aerea  nnder  act  of  1873. 

^OlCilaoreaoDdaraetof  1874;  8ela|]0a.lMUidfloed.  . 

*4r69.78  aorea  hi  7  daima.  September  L 1877.    Perhapa  10  aorea  pUnted.    Am  timb6r  land  moat  be  irri- 

S  ted  U  wffl  be  doabtfol  whether  the  olaldii  oa&  be  pailboOad.   In  SaA  Frandsoo  diatriot.  3  olalma  of 
7.9  9CYeafbrreited. 

r  tntn  the  Tegiater  glTing  the  leoord  of  hie  oflftoe  to  September  1. 1877.  ahows  that  nndcir  the 
^  embmoing. 9,060  aorea,  and  nnder  the  amended  aet  of  1874, 370  entrtea. 
Of  theae.  103  had  been  canceled,  and  It  waa  tbooght  that  not  more  than 
iorethan3.0r~  *    '  '  -.....»       .... 


♦Ai 


I  acrea  fbr/eited. 

L  letter  tntn  the  regiater  glTing  the  Tec< 
act  of  1878 14  entclaa  were  made,  embmoing  .9,080  aorea,  and  wider  the  amended  act  of  1874, 370  entrtea, 
embraoiag  about  57,000  aorea.    Of  theae.  103  had  been  canceled,  and  It  waa  tbooght  that  not  more  than 
90  would  be  completed,    liat  more  than  3.000  acres  had  been  soooea^fidly  planted,  and  probably  no  at> 
tempt  had  been  made  to  plant  m<ve  tluui  6,000  acrea. 

•»0 aereain9 olaima onder aetof  1873, and  13,794.04 in 99 elaima (September  1, 1877).  It  la eatimated 
that  half  will  forfeit 

•A  letter  from  the  Begiater  $howa  that  173  daima  196,506. 17  aoea)  had  been  antfred  under  act  of  1873, 
andlfOOl  daitea  (I40;i50l»  aorea)  np  toSeptember  1. 1877.  under  act  of  1874.  Of  thea^,  W  had  been  can- 
celed, and  probably  m«ny  more  wonld  falL    Perhapb  5,000  acrea  had  been  planted. 

'In  thia  dl#triot  406  antriea  were  mada  under  tha  act  of  1873,  embradag  69,^337,.8  ^orea,  and  1,341 
under  .tiieaot  of  1874  (to  September  1. 1877).  embracmg  155,998.3  acrea.  A  rety  imaai  number  of  theae 
ent4ea  wfa  be  conaumiuatea,  and  409  hAve  already  been  canceled. 

•  A  ataleaMQt  dated  September  1, 1877»ahqwa  that  88  daima  (4.490.3  acrea)  bad  been  entered  under  the 
act  of  187ataMf  719  elaima  (03,369  ictea)  under  act  of  1874.  Ot  theae,  58  had  been  cancded.  Probably 
440  a<aea  huA  been  i^te^ 

*  A  atatoment  dated  ^apteniber  i,  1877,  abowa  193  olaima  (10,680  acrea)  under  act  of  1873,  and  418  olaima 
(56.173  aerea)  under  adt  of  1874.  Of  theae,  78  had  heeh  oattcded.  About  5,000  acTea  had  beeft  aoooeaa- 
fblly  danted,  and  it  waa  thought  that  60  per  coul  would  be  hdd  im  cdmpkitioii  of  tiUe. 

M3I8  on  lat  of  Smtember.  1877  (33,307  acrea).  of  which  83  daima  (10.9nl)  had  been  oancded.  About 
a  QuaMer  of  th*  daima  were  bdngpamted. 

0338  daima  (50.97  aprea). under  act  of  1873.  and  1,009  daima  (^55^1  aoiea)  had  been  entered  Septem- 
ber 1. 1877;  113  had  been  canceled.    About  17,500  acree  aucceaanilly  planted. 

>*  up.to  September  l,  1877, 3  entriea,  antt  ainoe  then  to  January  06, 1878, 8  mwo)  la  all  ISO^area.'  It  ii 
thOQi&tthat  b«t  9  wiU  boMrfeoted.  embracing  940  acrea, 

"  Probity  4  will  be  hfluT  Not  more  than  teh  aorea  yet  plmtod. 


>«870  Mvea  eoiterod  In  3  daUMk 


StateaaiMlTn^ifl. 
tdrfea. 

■1' 

1 

Statea  and  teiri- 
toriea. 

i 

4i 

1 

1 

statea  and  Ter 
ritoriea. 

1 

1 

jSjmmk 

985 

34.54 
9fll96 
16.66 
14.63 
9.59 
1.56 

Waehtugton 

Cobirado 

955 
115 
09 
39 
35 
7 

1.39 
a63 

a50 

0.91 

a  19 

0lO4 

trtah 

ao4 

Ndimakii 

Montana 

2asl2f.;::::: 

Keyad» 

0.09 

Hinneaotn. ...;... 
DdMT.' .... 

Idaho 

0.09 

Oregon 

0  01 

Cdifimia 

Ariiona  .......... 

a  01 

ltt«m 

New  Mexico 

Totid 

18,930 

100.00 
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26  .  NATUBB  OF  PBOPEBTT  IN  TIMBHB-LAKDS. 

The  annual  reports  of  the  Oommissioner  of  the  General  Land  Offloe 
show  that  803,945.47  acres  were  entered  in  the  fiscal  year  1873-^74; 
464,870.16  acres  in  1874-'75,  and  607,984.87  in  1875-^76.  The  Commis- 
sioner, in  a  letter  dated  September  29, 1877,  estimates  that  abont  16  per 
cent,  of  the  number  had,  at  that  time,  been  canceled,  either  for  conflict, 
relinquishment,  or  abandonment.  From  somewhat  extended  personal 
inquiries  we  are  led  to  believe  that  the  proportion  will  eventually  be 
found  much  larger— in  many  districts  50  per  cent,  or  even  more,  it  being 
evident  that  in  many  cases  the  claims  are  held  merely  for  speculative 
purposes,  or  were  entered  without  appreciating  the  task  undertaken. 
In  fact,  the  requirements  of  the  law  are  such  that  a  man  must  have 
some  considerable  means  in  order  to  fully  meet  the  requirements,  and 
such  men  can  often  do  better  with  their  capital  of  money  and  labor  than 
to  seek  its  benefits. 

THB  NATUBB  OF  PBOPBBTY  IN  TDCBBB  LiiNDS. 

In  comparing  landed  property  kept  for  the  raising  of  timber  with  that 
devoted  to  the  cultivation  of  field-crops,  we  shall  notice  this  marked  dif- 
ference, that  while  the  latter  may  be  readily  subjected  to  rules,  for  rental 
on  short  periods,  or  for  tillage  by  a  tenant  who  receives  a  fixed  share  of 
the  crop  for  his  labor,  the  former  must  always  be  managed  directly  by 
the  owner,  or  bv  those  who  are  paid  in  proportion  to  the  time  employed. 
It  would  scarcely  be  possible  to  arrange  the  terms  under  which  a  tenant 
could  plant,  manage,  and  enjoy  a  woodland  upon  shares,  much  less 
would  he  be  expected  to  plant  laud  which  he  did  not  own,  and  from 
which,  he  could  hardly  expect  to  derive  personal  benefit.  The  rental  of 
lands  upon  ^<  durable  leases,"  upon  a  tenure  requiring  an  annual  pay- 
ment,  however  small,  has  been  found  practically  unfortunate  in  our 
country,  and  such  quit-rents  or  other  obligations  have  been  almost 
universally  superseded  by  conveyance  in  fee  simple,  wherever  they  had 
been  imposed  and  whenever  it  was  possible. 

The  planting  of  forest  trees,  whether  for  ornament  or  use,  must  there- 
fore be  almost  wholly  done  by  land-owners,  oi  at  their  expense,  and  the 
business  will  necessarily  most  interest  the  freeholder.  The  tenant  may 
be  willing  to  pay  advanced  prices  for  the  rented  of  lands  planted  with 
groves,  hedges,  and  wind-breaks,  and  may  have  an  interest  in  maintain- 
ing them'  while  in  his  care,  for  the  benefit  they  bring  or  the  profit  they 
may  add  by  their  growth.    He  may  be  willing  to  pay  his  rent  in  tree- 

Slanting,  or  may  he  held  by  contract  to  bestow  labor  upon  this  object ; 
ut  all  of  these  expenses  must  either  directly  or  indirectly  fall  upon  the 
owner,  and  result  finally  to  his  benefit.  The  tenant  can  scarcely  be  ex- 
pected to  voluntarily  assume  the  expenses  of  planting  forests,  nor  will 
be  be  willing  to  set  apart  his  lands  already  available  for  agriculture,  to 
this  object.  He  might  oftener  be  interested  in  clearing  lands  to  secure 
a  wider  area  for  immediate  use,  or  be  tempted  to  pasture  plantations  too 
soon  fbr  their  good,  or  seek  to  gain  some  other  present  benefit  at  the 
sacrifice  of  an  interest  not  his  own. 

But  fortunately,  the  easy  terms  upon  which  land  em  b^  owned  in  the 
regions  where  forest-planting  is  most  needed,  will  enable  almost  every 
one  who  has  the  ambition  to  become  a  freeholder,  to  acquire  an  abso- 
lute title.  The  increasing  value  of  growing  timber  renders  the  gaining 
profit  of  a  plantation  visible  and  real,  and  the  certainty  of  enjoyment, 
with  enhanced  value  by  posterity,  presents  a  motive  worthy  of  the  high- 
est ambition. 
The  history  of  settlements  everywhere  begins  with  a  class  of  pioneers 
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who  fireqnently  prove  anthrifty,  are  often  poor,  and'  generally  exposed 
to  pnvations  and  inconveniences  that  disappear  as  roads  and  mills  and 
markets  become  established,  and  the  comforts  of  life  gather  aronnd 
them.  Bnt  sooner  w  later  the  transient  class  gives  way  to  those  of 
more  stability,  and  it  is  to  this  dass,  whether  original  or  secondary 
purchasers  of  the  soil,  that  we  mnst  chiefly  look  for  effectnal  operations 
in  tree-planting }  for  this  is  a  business  tbat  requires  some  surplus  means. 
an  intelligent  forethought  that  can  look  beyond  a  present  outlay,  and 
see  and  afford  to  wait  for,  a  larger  profit  arising  at  a  distant  iHsriod,  and, 
in  short,  a  liberal  and  comprehensive  understanding  of  the  true  relation 
which  forestry  bears  to  property,  and  the  obligations  of  the  living  age 
to  the  future. 

In  entering  upon  a  new  business,  especially  if  it  involves  considerable 
outlay  at  the  beginning,  and  delay  in  returns,  every  prudent  man  will 
seek  to  ascertain  the  probabilities  of  advantage  that  he,  or  those  who 
may  hold  after  him,  may  derive.  Here  we  are  sufficiently  informed  as 
to  first  cost,  and  &om  the  laws  •of  tree-growth  may  estimate  with  sin- 
gular precision  as  to  the  future.  But  in  estimating  the  profits  of  forest 
culture  we  are  met  at  the  beginning  with  the  uncertainty  of  future 
prices.  Of  these  we  can  judge  only  ^om  the  past,  but  we  may  fairly 
estimate  that  they  will  not  be  less  than  the  present,  and  in  all  proba- 
bility they  will  be  greatly  advanced  by  the  time  the  timber  planted 
comes  to  maturity  for  sale.  This  circumstance  gives  an  assurance  as 
sto>ng  as  can  be  found  in  any  business  enterprise  known,  and  much 
stronger  than  in  most  branches  of  human  enterprise.  It  presents  espe- 
cial inducements  as  an  investment,  and  will  doubtless  in  fhture  attract 
the  attention  of  financiers  as  a  safe  and  profitable  subject  for  manage- 
ment in  large  estates  and  by  associated  capital,  in  the  same  manner  as 
our  transportation  business  and  some  manu£EU5tures  are  now  conducted. 

COMPABISON  OF  THB  FOREST  VSaETATION  OF  THB  EASTERN  XND  WEST- 
ERN COASTS  OF  NORTH  AMERIOA,  AND  THE  RESEMBLANOE  OF  THE 
FORMER  TO  THAT  OF  EASTERN  ASIA— THE  RESEMBLANCE  BE- 
TWEEN THB  LAKE  SUPERIOR  REGION  AND  THE  ALPINE  PARTS  OF 
CENTRAL  EUROPE. 

It  has  been  noticed  that  while  there  is  a  wide  difference  between  the 
timber  growth  of  the  Atlantic  and  the  Pacific  coasts  of  the  United 
States,  there  is  a  strong  resemblance  between  tbe  eastern  coast  of  l^orth 
America  and  the  eastern  coast  of  Asia,  including  with  the  latter  the 
islands  of  Japan.  These  resemblances  among  trees  and  shrubs  include 
identical  or  representative  S|)ecies  of  the  genera  that  include  the  mag- 
nolias,  lindens,  sumacs,  buckeyes,  box-elder,  yellow- wood,  honey-locust, 
pear,  shad-buriiy  dogwoods,  rhododendrons,  holly,  persimmon,  catalpa, 
sassafras,  osage  orange,  planera,  walnut,  butternut,  hazel-nut,  birch, 
i^der^yellow  and  white  pine, hemlock,  arbor- vitse,  bald  cypress, and  yews, 
besides  an  abundance  of  herbaceous  genera.^  Of  these  none  but  some 
representatives  of  the  sumac,  box-elder,  pear,  shad-bush,  and  dogwood 
appear  in  the  flora  of  the  Pacific  coast. 

A  careful  comparison  has  also  been  made  by  the  late  Professor  Agassiz 
between  the  vegetation  of  the  northern  shores  of  Lake  Superior  and  the 
Alpine  regions  of  Europe,  showing  a  close  resemblance,  aud  in  a  great 
namber  of  iustances  an  entire  identity  of  species.    This  analogy  in- 

'This  rabject  is  yery  fally  presented  in  the  appendix  to  an  address  by  Prof.  Asa 
Gisy  before  tbe  American  Association  for  tbe  Advanoemeut  of  Science  at  Dabnqae, 
Iow%  in  1873,  pp.  21  to  31. 
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eludes  tbe  mapT^/ch^n1es,i>lam,  ishad'^lHiBli,  asb^,  beeeb,  hasel,  bircb, 
alder,  willows,' elma,  and  many  of  tbe  pines  and  fire,  wbioh  when  spieei^ 
fically  different  are  elosely  allied.^ 

Tbe  influences  which  appear  to  determine  tbedistribntioff  and  cbttr* 
acter  of  forest  growth  are  chiefly  temp&r^fute  and  moisiurej  and  these, 
rather  accordihg  to  their  distribution  throogh  the  year,  than  their  ex- 
treme degree,  or  annnal  atnonnt  Light  is  anothi^  importMrt  element, 
and  in  forest  growth  the  out^e  trees  of  a  grove  are  aeldom  eym metri- 
cal, on  account  of  the  undue  derelopment  of  the^  side  meet  exposed  to 
the  fall  light.  The  ohismieal  prtfperHes  "of  the  saU  have  also^  a  matked  in- 
fluence,  but  quite  subordinate  to  these  «foove  mentioiiedi 

It  is  found  that  the  existing  forest-trees  of  America  have  aolese  rela- 
tion, and  sometimes  actual  identity,  witli  the  fossil  fontm  found  in  the 
Arctic  region  and  in  tbe  Tertiary  formations  of  Europe.  This  is^observed- 
with  respect  to  the  two  redwoods  of  California,  the  bald  cypress  of  the 
Atlantic  region,  the  hickories,  ahd  tntoy  oth^  kinds.  This  has  led  to 
the  conjecture  that  th^  v^getatton  of  'the  eastern '  bovders  of  the  two 
continents  is  in  part  due  to  the  inform  ancient  charaoter  of 'tiieir  geology 
ical  formations.*  Besides  behig  '*^  old  fashioned,'  the  nomber  of  species 
of'  native  American  trees  is  very  much  greater  than  in'  Bnvope,  as  wiU 
be  elsewhere  more 'particularly  notioed. 

GENEBiX  DISTRXBUTION  OF  FORESTS  IN   THE  xmiTED  STATES. 

As  a  general  rule,  the  irhole  region  east  of  the  Mississippi  Biver,  ex- 
cepting the  prairies  and  *^  openings"  in  the  States  nortb  of  tbe  Ohio,  and 
the  ^*  barrens''  of  Kentucky  ^nd  Tennessee,  was^  when  first  known  to 
Europeans,  a  titebered  country.  There  were  also  large  bodies  of  tim- 
ber westward  of  the  Mississippi,  but  as  we  go  west  we  find  that  these 
become  limited  to  the  neighboriiood  of  streams,  and  gradually  become 
less,  until  the  last  fringe  of  willows  and  cotton  woods  disappears,  and  we 
find  a  broad  treeless  belt  extending  across  6ttT  domain  from  Mexico 
northward  to  the  Arctic  Ocean.  The  Eocky  Mountain  region  affbrds  a 
more  limited' ratige  on  the  divides  and  northern  slopes,  and  in  valleys 
and  sntnmerspots  among  theib, extending irregnlaily  along  their  whole 
course,  and  up  to  a  well-marked  limit  known  as  the  ^^timber4ine,^  above 
which  vegetation  for  all  useful  purposes  ceases,  and  we  find  peaks 
always  crowhed  with  stiow.  Beyond  this  we  find  a  region  still  more 
arid,  until  we  approach  the  mountains  watered  by  rains  from  the  Padflc. 
On  approaching  the  cdast,  wh^e  these  rains  are  excessive  at  certain 
seasons,  and  the  soil  and  climate  are  otherwise  favorable^  we  meet  wiUi 
limited  areas  bearing  a  forest  growth  incomparable  from  the  immense 
8i%e  of  the  trees  and  their  extraordinary  density. 

Throughout  the  whole  of  our  domain  we  find  a  <^ose  reflation  between 
forests  and  rain-fall-^the  native  growth  having  been  found  everywhere 
ample  where  the'  rains  were  sufficient  and  well  distributed  through. the 
year— except  in  places  where,  fmm  known  or  probable  causes  safficient 
to  explain  it,  this  growth  was  absent.  But  in  speaking  of  *<  woodlands,'' 
it'  may  bb'prot>er  to  remark,  that  there  is  no  word  in  our  language  more ' 

^  lAhe  Superior i  its  Physical  Ckaraoter^  VegetaUonf  and  Animali,  pp.  137-190. 

^  Jgassisrs  Lake  Superior ,  p.  150.  In  the  address  of  Professor  Gray,  already  quoted, 
certain  strikini^  coincidences  are  pointed  oat  in  the  widely-separated  oconn^nce  of 
cleeds^aUiedspeeies^'BOBieof  whi<Hi  are  yery  limited  and  local  in  the  places  where, 
found.  Thus,  the  redwoods  of  Calif omia,  the  bald  cyproes  of  the  Soathem  Atlantic 
Coast,  and  the  OlffP^oetrobus  of  China  have  strong  points  of  resemblance.  The  Torreya^ 
belonging:  to  the  yew  family,  is  found  on  a  very  limited  area  in  Florida,  in  Japan,  ana 
in  Noitbem  China,  a9  also  in  CaUfomia,  Other  ezamplea  quite  as  striking  are  cited 
by  this  author. 
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variable  in  meaDipgr  ot  more  liable*  to  mislead  in  statistical  reports, 
when  taken  as  the  basis  of  estimate  for  practical  results  or  business 
Qse.  In  ti^e  Northern  States,  if  applied  to  deciduous  trees,  we  find  it  to 
include  a  mixture  of  various  species  and  of  all  t^ges,  with  every  degree 
of  kind,  denuty,.  and  value.  If  of  evergreens,  there  may  be  great  uni- 
fomnity  <of  siee  and  kiud  in  a  given  district,  but  not  comparable  with 
others  having: a  different  soil  ^d  dimate.  In. the  South,  the  term, 
besides,  inclodiBg  densely  timbered  tracts,  applies  to  thinly  timbered, 
grassy  pine  barrens,  and  to  swamps  with  every  grade  of  value.  In  the 
Western  and  Southwestern  States,  it  may  include  scattered  oak  open- 
ings or  dense  forest,  as^  the  case  may  be^  and  on  theNorthwest  coast,  the 
upland  valleys  densely  crowded  with  a  grand  and  lofty  timber  growth. 

eene^izvpg  in  the  .most  comprahcDsive  way»  the  whole  re^on  east  of 
the  treeless  belt,  abounds  in  species  of  the  hard- wood,  broad-leaved,  de- 
mduous  genera,  which  in  number  of  kinds  and  of  individuals,  far  exceeds 
those  of  the  evergreen  or  coniferous  classes.  West, of  the  treeless  belt, 
the  conifers^pEevail,.and  the  forests  are  made  up  almost  wholly  of  this 
family.  The  exceptions  are  relatively  few,  and  no  forests  of  deciduous 
timbe^-tcees  occur  in  thiar)egion  in,snflici0nt  amount  to  form  great  for- 
ests by  ibemselves.^ 

The  distribution  of  forests  is,  in  .  considerable  degree,  influenced  by 
the  underlying  geo^o^cal  formations,  as  furnishing  the  soil  and  chemi- 
cal elements  upon,  which  character  the  of  the  vegetation  must  depend. 
From  the  kind,  distribution,. and  size  of  timber-growth,  the  practiced 
observer  is  enabled  to  judge  with  reasonable  accuracy  concerning  the 
nature  of  the  rockiormation  under  the,  soil,  without  actually  seeing  it 
exposed.' 

1  Prof.  Vraiiam  H.  Breirer,  of  Tale  College,  in  an  article  published  in  Walker's  Sta- 
tistical Atlas,  esUmatos  the  ninmbev  of  specie^  of  woody  plants  ia  the  United  States  at 
'800.  Of  tbeee^  upward  pf  300  indigapous  speoiea  at^n  the  Jheight  of  30  feet,  of  which 
250  are  abundant  somewhere^  or  atleast,  not  rare.  In  this  he  excluded  all  smaller  trees 
that  never  attain  a  height  of  50  feet,  and  the  tropical  snecies  fonnd  on  the  extreme 
soo^em  border.  Of  large  trees  somewhat  abundant,  ne  estimates  120  ^ecies,  of 
^hioh  20  gfoir  100  feet*;  twelve,  200>  and  perhaps  five  or  six,  30a  feet  in  height  or  up- 

'  irardr  Of  these  120»About  4fty  belpng  to  the  oonifers.  Onl^  a  very  few  species  occar 
across  the  whole  country,. from  the  Atlantic  to  the  Pacific.  Of  these,  the  aspen  (Populut 
Iremnloide^)  and  some  of  the  cottonwoods  are  mentioned ;  but  as  a  rule,  there  is  a 
marked  contrast  between  the  fijrest  regions,  east  and  westof  the-tnelesa  b^lt,  the  tim- 
ber of  the  Rooky  Movataina  belonging  to. the  western. lather  than  the  eastern  type. 

..]few  England,  originalljr  all  woodeo,  has  80. to  85  «>eoies,  of  which  about  60  grow  to  a 
height  of  50  feet  The  Middle  States,  also  originall  v  wooded,  have  100  to  105  species, 
of  which  65  to  67  sometimes  reach  a  height  of  50  feet.  The  southeastern  part,  also 
entirely  wooded,  has  over  130  species,  75  of  whidi  grow  50  ibet  or  jnore,  and  perhaps 
a  dozen,  100  f(pet.  The  sontbvMMtem  legioii  waa  ebaraotefisedby  dAnse  forests  and 
open  plains,  and  numbers  112  to  118  species^  of  which  60  to  65  grew  to  50  feet.  IThe 
, northwestern  r^oi^.  is  diversified  by  prairies,  ''openings/'  forest,  (some  of  great 
extent  and  density),  and  timber  belts  along  the  rivers  and  streams.  It  contains  105  to 
110  species,  about  68  to  70  of  which  grow  to  50  feet. 
'  <>FroteBor  Newbetry^  in  4iifl. Geological  Survey  of  Ohio  (L628),  notices  several  in- 

.  ataneeeof.this  relation4between  rock  formations  and  timber-growth.  The  Cuyahoga 
shales,  rich  in  potash,  bear  a  growth  of  large  elms,  scattered  over  this  plateau  as  far 
as  the  eye  can  reach;  beecn  and  maples,  with  thick  groves  of  chestnut  where  the 
brok^ft  rock  comes  near  the  snr&ce,  mark  the  horizon  oc  the  oonglomerate,  and  above 
this  a  belt  of  foresta  in  which  the  pEedooiiiate  timber  is  oak,  defines  with  great 

. ,  jMWQracy  the  limits  of  the  ooalTmeaaares  in  the  northern  part  of  Ohio.  The  redwood 
of  California  is  limited  to  a  peculiar  sandstone  formation,  and  the  noble  red  cedars  of 
Tennessee  to  the  Glade  Limestone,  a  subdivision  of  the  Trenton  Group,  which  extends 

•  soperfioially  as  a  very  irregnlar  ring  aoross  the  central  part  of  the  otate.    On  sqbee- 

.   4|Bent  pagea  woi  s)b£ll  have  frequent  occaaioa  to  notice  thia  dependence  of  forest 

j^wth  npoajUie  rndedyjng  geological  formations,  including,  of  course,  the  soils  resnlt- 

•  Ineilrom  theisdeeooftposition.    Tb€«e  peculiarities,  when^  understood,  afford  valuable 

indications  that  may  he  followed  with  profit,  in  attempting  the  eoltivation  of  timber 

trees. 
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SOWINO  AND  PLANTING. 

We  shall  endeayor  to  preseDt  in  the  following  pages,  snch  practical 
statement  of  methods  and  results  of  experience  as  appeared  best.calcn- 
lated  to  afford  subjects  of  thought  and  suggestions  for  experiment  in 
tree-planting.  The  results  obtained  in  one  country  may  be  different 
from  those  in  another,  but  due  allowance  being  made  for  circumstances* 
the  principles  of  vegetable  growth  are  everywhere  alike,  and  a  careful 
result  of  experience  and  observation  acquires  a  permanent  value. 

SHOULD  WB  sow  OB  PLANT  t—BXPBBIBNOB    OF   BUBOPBAN  FOB- 

BSTBBS.^ 

Most  foresters  nowadays  resort  to  planting  in  preference  to  sowing  in 
beginning  new  forests.  Is  this  a  fstshion  and  mere  caprice,  or  is  it  the 
fruit  of  experience  and  observation  f  This  question  we  will  proceed  to 
examine.  Let  ns  go  back  a  hundred  years  or  more.  In  1756,  the  most 
distinguished  German  forester  of  that  period,  Johann  GottUeb  Beck- 
mann,  published  a  work  entitled  Experiments  and  Experiences  upon  the 
necessity  of  sowing  Forest  Trees.  In  this  work  he  specified  the  method 
of  sowing  as  alone  capable  of  yielding  good  results,  and  as  the  proper 
means  for  regenerating  a  ruined  forest.  ^<  What  shall  be  said  of  the 
method  of  planting  Y  "  he  asks ;  and  to  this  the  reply  is  short  and  decisive, 
^'  It  is  not  a  good  way,  and  as  to  resinous  species,  it  is  impracticable.''' 

Had  foresters  been  satisfied  with  this  positive  declaration,  there  would 
have  been  no  question  as  to  planting  within  the  last  hundred  years* 
But  this  has  not  happened,  and  they  have  been  compelled  to  have  re- 
course to  planting  oftener  than  they  wished,  perhaps  as  they  regarded 
it,  to  complete  and  replace  their  sowing.  They  were  led  to  observe  that 
the  ancient  process  of  planting  left  much  to  be  desired,  and  that  it  was 
susceptible  of  great  improvement,  while,  on  the  other  hand,  they  found 
many  soils  to  be  covered  in  which  sowing  afforded  but  slender  chance 
of  success.  lattle  by  little  they  gave  more  attention  to  the  system  of 
planting,  and  had  oftener  recourse  to  this  method,  so  that  fifty  years 
after  the  publication  of  Beckmann's  book,  to  wit,  in  1805,  Burgsdorf  thus 
expressed  himself  in  his  Treatise  upon  Forests,  in  the  chapter  upon 
forest  plantations:  *'  Besides  the  kinds  above  mentioned  that  may  be 
planted  on  a  large  scale,  it  is  a  principle  that  others  may  be  planted,  but 
only  on  a  small  scale ;  in  all  cases  depending  upon  success  only  where 
the  conditions  are  favorable."  He  seems  to  have  understood  these  ^^  cer- 
tain rules,"  and  ^  favorable  conditions,"  and  explained  them ;  but  in  this 
it  was  a  sad  thing  for  sylviculture,  that  they  tainted  the  precepts  of  the 
master. 

It  would  require  much  time  to  do  full  justice  to  the  system  of  planta- 
tion, and  in  proof  of  this  the  elder  Gotta  some  twenty  .five  years  ago 
remarked :  '^As  the  establishment  of  forest-growths  on  a  large  scale  is 
easier  to  do  by  sowing  than  by  planting,  &c,  •  •  •  we  deem  it  convenient 
to  give  preference  to  the  former  of  these  methods."  An  examination  of 
the  modifications  wrought  both  in  theory  and  practice  since  these  princi- 
ples were  laid  down  would  lead  us  much  too  far,  and,  in  our  day,  progress 
is  moro  rapid,  and  science  travels  further  in  twenty  years  than  formerly 
in  a  century.  We  will  only  remark,  that  the  old  rule  which  prescribed 
that  we  should  plant  only  where  there  is  no  chance  of  success  by  sounng^  has 
now  in  many  countries,  and  especially  in  Saxony,  given  place  to  this,  never 

^Translftl^d  from  an  article  by  the  Baron  Manteoflfel,  grand  master  of  foiests  in 
Saxony.    Beeue  des  Eavm  et  Forils,  i,  147. 
"Chapter  iv,  J  13. 
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to  SOW  except  where  it  is  impossible  to  plant.^  In  other  words,  planting  Ib 
now  the  rale — sowing,  the  exception ;  jnst  the  reverse  of  what  it  formerly 
was.  Experience  has,  in  fact,  demonstrated  to  the  present  generation 
of  sylvicaltnrists,  that  generally  a  forest  growth  can  be  established 
sooner^  more  surely^  and  in  better  condition^  by  planting ;  sooner,  because 
it  starts  at. least  two  years  earlier  than  one  that  is  sown,  and,  farther- 
more,  fonr  or  Ave  years  often  elapse  before  it  is  positively  known  whether 
a  sowing  is  to  be  repaired  or  completed,  while  in  plantations  the  very 
next  year  will  show  every  plant  that  is  nnable  to  survive,  and  these 
can  be  at  once  replaced: — more  snrely  and  in  better  condition,  becaase 
plantations  are  exposed  to  fewer  casnalties  than  seedling  growths.  The 
snccess  of  the  latter  depends  in  the  first  instance,  upon  the  quality  of 
the  seeds.  Now,  as  we  are  seldom  so  situated  that  we  can  harvest  them 
ourselves,  we  must  take  them  as  offered  in  the  market,  at  which  are  too 
often  sold  seeds  gathered  before  they  are  ripe,  or  that  are  withered,  or 
badly  kept,  or  heated,  or  too  old.  But  assuming  the  most  favorable 
conditions,  let  us  suppose  that  all  the  seeds  we  get  are  good,  we  still 
'  have  cause  to  fear  that  the  soil  is  not  well  prepared,  the  sowing  not 
even,  that  the  seed  is  covered  too  little  or  too  much,  or  that  too  violent 
showers  or  persistent  drought,  too  bnraing  a  sun,  or  a  late  frost  may 
happen  to  destroy  all  our  hopes ;  but  we  will  further  suppose  that  the 
season  has  been  as  favorable  for  the  coming  up  of  the  seeds  as  we  could 
desire,  and  that  the  birds  and  the  mice  have  scrupulously  respected  the 
tender  plants,  we  shall  be  very  much  deceived  if  we  suppose  that  every- 
thing is  now  secure ;  but  in  fact,  if  the  conditions  have  been  propitious 
for  the  growth  of  forest  seeds,  they  have  been  equally  so  for  the  growth  of 
pernicious  weeds ;  so  much  so  indeed,  that  we  can  scarcely  find  the 
little  germs  in  the  midst  of  the  grass  and  herbage  by  which  they  are 
covereid  and  stifled.  We  may  sometimes  pull  up  tnese  weeds,  but  at  the 
risk  of  drawing  up  the  young  plants,  but  this  does  not  always  happen, 
and  in  this  case  the  mice  often  find  among  the  dried  weeds  under  the 
snow,  a  refuge,  the  more  attractive  becaase  it  offers  a  shelter  from  the 
cold,  and  young  plants  at  hand  for  food.  When  the  spring  comes  to 
melt  the  snow,  there  is  more  sowing  to  be  done,  for  everything  is  eaten 
up.  If  we  succeed  in  keeping  a>  sowing  clean  of  weeds  the  first  year, 
we  have  every  reason  to  apprehend  that  in  the  next  spring  following 
we  shall  find  the  ground  spread  over  with  young  plants  that  have 
been  thrown  out  by  the  frost.  Many  other  dangers  await  the  seed- 
ling forest  during  the  following  years,  but  it  would  be  needless  to 
enumerate  them.  We  have  asAd  enough  to  show  that  success  in  sowing 
is  uncertain. 

Plantations  are  likewise  liable  to  late  firosts,  the  teeth  of  mice,  and  of 
various  other  accidents,  but  their  existence  is  not  endangered.  In  most 
cases  these  troubles  do  not  occur  after  two  or  three,  or  at  most,  four 
years.  The  only  real  enemies  to  plantations  are  insects  and  their  larvad, 
and  it  is  not  surprising  that  foresters  now  give  preference  to  this  system. 

Plantations  become  cheaper  than  seeding.  Experienced  foresters  do  not 
need  fSEiots  to  convince  them  upon  this  point.  They  know,  in  fact,  that 
if  the  cost  of  first  establishment  is  a  little  less  in  sowing  than  in  planting, 
especially  if  seeds  are  cheap,  the  expenses  occasioned  in  caring  for  the 
work  and  of  replanting  gaps  and  vacant  places  is  much  greater  for 


^Lorenta  &.  Parade  remark:  ''SowiDg  is  considered  by  many  foresters  as 
prineipally  applicable  to  larse  operations  becanse  its  processes  are  more  natural  and* 
•lailde,  as  weu  as  cheaper  than  those  of  plantipg.  But  practice  tends  every  day  to 
MUUish  the  taperiority  of  the  latter."    {Cotura  EUmenUurt  de  CuUure  da  BoU,  4th  ed., 
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fieediDg,  so  that  takiog  everything  into  acooont,  the  advaatage  is 
altogetiier  on  the  side  of  planting.  Be  it  far  from  as,  however,  to  think, 
that  we  should  never  have  recourse  to  direct  seeding.  In  sylvicul- 
ture there  are  n^  s^bsolute  and  universal  rules.  Thus,  for  example,  we 
.  would  never  advise  planting  timber  on  the  light  sauds  of  La  Manche  or 
Baase-Lusace,  as  we  would  always  blame  sowing  on  the  qtrong-sodded 
but  thin  soils  of  Saxony.  All  we  have  to  say  as  to  this  is,  that  as  a  gen- 
eral rule,  and  except  in  certain  well-defined  pases,  such  as  thoae  amve 
mentioaedy, planting  should  be  the  rule  ;  sowing^  the  exaction. 

THE  CONDITIONS  MOST  FAVORABLE  FOB  aSGWINa  OF  FOBBSTSEEDS. 

Xhat  seeds  m^y  germinate,  they  must  have,  a  certain  amount  of 
coiitact  with  the.  air,  and  a  proper  degree  of  warmth  and  moisture. 
In  the  natural  process  of  seeding  but  a  very  small  number  of  the  seeds 
so#H>ountifully  produced,  ever  find  these  due  proportions  of  congenial 
inflaences  so  as  to  take  root  and  grow.  It  is  only  here  and  there  that  a 
seed  gets  lodged  among  the  dead  Jeaves  and  the  mosses  or  gets  covered 
by  the  detritus,  so  as  to  secure  the  ne^ed  protection  and  a  successful 
growth.  If  seeds  are  left  too  lightly  covered  they  may  be  eaten  by 
birds,  or  washed  out  by  rains.  If  too  deep,  the  young  shoot  will  be 
entirely  smothered,  or  will  come  slowly  to  the  surface  in  too  feeble  con- 
dition for  vigorous  growth. 

With  the  view  of  determining  fixed  rules  from  careful  trial,  a  series 
of  ob^rvations,  was  vn^e  by  Dr.  Baur,  director  of  the  experimental 
station  for  forestal  researches  at  Hobenbeim,  in  WUrtemberg,  in  1873, 
1874,  and  1876,  the  principal  results  of  which  are  given  in  the  Bcvue  des 
JEaux  et  ForSts  for  June,  1876.  The  soil  selected  for  the&e  experiments 
was  of  average  density.    We  can  pnly  st^te  the  general  results : 

Beeoft.r*-436ed8  ahmsld  be  but  slightly  oarered.  The  beet  leeiilte  were  found  when  the 
ooveriDg  was  Dcoio  0.39  to  1.57  incnes,  and  the  beat  depth  0.79.  This  agreea  qnite  nearly 
with  the  rule  laid  down  by  Burckbard,  Heyer,  and  Lorentz  and  Parade. 

Quercue pedunculaUL^The  acorns  shoald  be  planted  shallow,  but  a  little  deeper  than 
beech-nnts. .  The  depth  should  be  more  in  licht  soils.  Heyer  reoommends  1  to  2  inches, 
and  adyises  that  they  be  sometimes  ooverea  by  a  plow. 

Acer  campestre  (£n^sh  maple).-^Xhe  seeds  should  be  but  slightly  oovered.  but  a 
little^  deex>er  than  with  beech.  From  0.39  to  0.78  is  unquestionably  besty  and  oeyond 
2.75  inches  they  will  not  grow.  The  observer  noticed  the  following  appearances  in 
the  germination- of  the  maple:  They  issue  with  very  long  cotyledons,  and  if  deeply 
covered,  or  if  the  surface  ot  the  soil  is  too  bard,  these  cannot  easily  break  through  the 
obstacle,  yet  continue  to  grow,  and  at  length  break,  aod  thus  the  germ  is  lost.  We 
mav  thus  see  why  many  vacant  places  often  occur  in  seed-beds  of  the  maple. 

Acacia.'^The  results  here  observed  were  onite  interesting,  and  agreed  perfectly  in 
the  two  years  observed!  When  Stumpf  ( Watdbau^  2d  ed.,  p.  276)  laid  down  the  general 
rule  that  *'  large  and  heavy  seeds  should  be  more  deeply  covered,"  he  should  have  ex- 
cepted this  kind*  The  isesulte  tend  to  show  tha^  depth  has  but  very  little  influence, 
but  that  these  seeds,  however  light,  should  be  planted  at  least  as  deep  as  acorns.  The 
result  appears  to  lead  to  the  conclubion  that  the  acacia  might  be  used  with  advantage 
in  planting  arid  soils  and  southern  slopes^  where  seeds  thinly  covered  would  scarcdy 
grow  from  want  of  moistnre. 

JSladk  alder.— This  should  be  but  very  slightly  covered,  a  third  of  an  inch  being 
enongb.  Burcli^hard  advises  that  it  should  be  very  slightlv  covered,  or  eyen  simply 
str6wn  upon  the  surface,  and  Heyer  remarks  that  it  should  oe  mingled  with  the  most 
saperflcial  parts  of  the  soil.  The  experiments  of  Dr.  Banr  gave  the  best  results  at  0;39 
inch.  From  0.59  to  0.98  the  s)ioota  were  but  few,  and  from  greater  depths  but  one  seed 
came  up. 

Common  pine. — ^The  results  of  two  years  showed  that  a  covering  of  0.39  to  0.59  inch 
is  the  most  advantageous.  At  greater  depths  the  planfs  were  scattered,  and  none  grew 
from  a  depth  of  over  1.18  inches. 

i^ir.-^With  this,  as  with  the  pine,  the  deeper  seeds  were  slower  in  coming  to  the  sur- 
face, and  the  general  average  for  best  results  was  the  same. 

Silver'fir.-^The  best  depth  ranges  between  0.39  and  0.77  inch,  or  a  little  more  than  in 
the  case  of  tho  pine  and  fir.  None  appeared  which  had  been  covered  1.18  or  more 
inches. 
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0ATHEBIN0  OF  8BBD8* 

It  is  a  nniyerBal  law  in  nature,  that  eertain  qnalitfes  of  excellence  or 
defect,  tend  to  transmiseion  fh>m  parent  to  oflbpring.  By  Tirtne  of 
this,  the  Tarions  choice  breeds  of  domestic  animals  have  been  originated 
and  improved.  Oar  plants  enltivated  for  cnlinary  nse,  and  ornamental 
planting,  have  thns  been  multiplied  in  variety  without  number,  and  in 
quality  so  greatly  improved  upon  the  native  original,  as  scarcely  to  be 
recognised  as  of  the  same  species. 

May  we  not  from  analogy  hope  an  equally  good  result  in  the  growth 
and  quality  of  timb^,  and  of  the  fruits  and  other  products  of  forest- 
trees  7  H«[^n,  although  we  have  the  disadvantage  of  a  slow  growth, 
and  a  life  that  often  outlives  a  man's,  we  have  the  decided  advantage 
of  being  able  to  hold  and  keep  what  we  get,  by  the  processes  of  badding 
and  grafting,  as  we  constantly  see  in  our  nurseries  of  ornamental  trees, 
where  striking  peculiarities,  often  originating  in  nature,  or  from  some 
accidental  circumstance,  are  perpetuated  and  multiplied  without  limit. 

But  starting  with  the  seed,  it  is  obviously  of  first  importance  that  it 
be  of  the  best  quality ;— not  the  first  that  falls,  because  as  in  fruits,  it 
may  have  ripened  prematurely  from  injuries  done  by  insects;— not 
from  stinted  and  dwarfish  trees,  which  sometimes  bear  seed  in  morbid 
excess,  nor  from  trees  enfeebled  by  extreme  age  or  other  debilitating 
causes. 

It  is  liUd  down  as  a  rule  worthy  of  close  observance,  that  the  trees 
ih>m  which  the  best  seed  are  to  be  expected  shonld  be  middle-aged, 
that  grow  isolated,  or  at  least  a  little  separate  fh>m  others,  so  as  to  have 
the  full  benefit  of  the  air  and  light — that  the  tree  have  a  full  head,  and 
a  perfectly  healthy  and  vigorous  condition. 

Wood  that  is  aged  and  decaying,  as  well  as  that  which  is  young  and 
tender,  is  apt  to  yield  seed  that  will  not  grow,  or  at  least  that  will  pro- 
duce dwarfish  and  worthless  shoots. 

Scrubby  and  malformed  trees,  are  safd,  on  high  authority,  to  tend  to 
the  production  of  deg^ierate  varieties,  from  which  they  will  not  recover 
to  the  primitive  type,  until  they  have  been  cultivated  under  better  con- 
ditions, and  through  several  generations. 

Seeds  should  be  gathered  when  the  weather  is  dry,  and  such  as  are 
heavy,  when  they  fisll  to  the  ground,  as  when  beaten  or  shaken  from 
the  trees  they  sometimes  fall  before  folly  ripe.  When  gathered,  they 
should  be  spread  in  thin  layers  in  a  dry  airy  place,  at  least  until  the  damp- 
ness is  evaporated.  The  mode  of  preservation  differs  greatly  with  the 
species,  and  the  tendency  to  sprout,  to  rot,  to  beat,  to  perish  by  desic- 
cation, or  to  mold,  is  to  be  counteracted  according  to  circumstances. 
In  some  cases  it  is  important  to  keep  seeds  from  fluctuations  of  temper- 
ature by  burying  in  dry  sand,  or  covering  them  with  litter  or  straw.  In 
oth^s  it  is  advisable  to  keep  them  cool  and  slightly  damp,  as  by  i^acing 
them  in  a  cellar. 

The  soft  maples  (JLoer  dasycarpum  or  silver  m^le,  A.  rubrum  or  i;ed 
maple)  mature  their  fruit  in  June,  and  their  seeds  should  be  planted  at 
once«  The  sugar,  Norway,  sycamore,  and  some  other  maples,  ripen  their 
seeds  in  the  fall,  and  they  may  be  sown  then,  or  be  kept  in  a  box,  mixed 
with  sand,  until  the  fbllowing  spring. 

AcomSy  walnuts,  chestnuts,  &c.,  should  be  planted  as  soon  as  they 
fill},  to  insure  success;  but  as  they  are  liable  to  destruction  by  squirrels 
and  other  small  animals,  it  may  be  often  convenient  to  keep  them  in 
beEXea  ootered  with  aand  in  a  cool  place  to  prevent  too  much  drying^ 
tfaroogh  tiie  winter,  and  then  plant  in  the  spring. 
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Elm-seeds  ripen  in  Jane,  and  if  they  And  congenial  soil  and  condi- 
tions, will  make  good  growth  the  first  season. 

Bed-cedar  berries  should  be  bruised  early  in  March,  and  mixed  with  ^ 
an  eqnal  or  greater  balk  of  wet  wood-ashes.  In  three  weeks  the  alkali 
will  have  cat  the  resinous  gum,  when  the  seeds  can  be  washed  clean 
from  the  palp.  In  preparing  the  seed-beds,  dig  the  ground  a  foot  or 
more  in  depth,  mix  for  three  or  four  inches  at  the  surface  a  liberal  dress- 
ing of  well-rotted  leaf-mold  (or  wood-soil )  and  sharp  sand.  Lay  off  the  beds 
four  feet  wide,  and  sow,  screen,  and  cultivate  as  elsewhere  described  for 
other  evergreens.  They  may  be  watered  occasionally  in  the  evening  in 
case  of  drought.  The  shading  should  be  removed  and  a  mulching  of 
leaves  two  inches  deep  put  along  the  rows.  They  may  be  transplanted 
to  nursery  rows  the  second  spring,  and  three  years  after  the  alternate 
rows  should  be  taken  out.^ 

EOONOMIOAL  MODE  OP  PBESEBYING  AGOBNS  IN  LABGE  QUANTITIES 
THBOUGH  THE  WINTEB.— METHOD  PBAOTICED  IN  FBANOE. 

Acorns  when  kept  over  winter  in  large  quantities,  are  liable  to  various 
accidents  that  injure  or  destroy  their  germinating  power.  They  may 
become  too  dry ;  in  large  heaps  they  will  heat  and  mold }  or,  if  too  wet, 
they  will  sprout  sooner  than  is  desired.  To  obviate  these  dangers,  the 
following  cheap  mode  of  keeping  them  in  large  quantities  has  been 
mentioned  as  practiced  in  France,  which  might  be  equally  adapted  to 
the  middle  latitades  of  our  own  country,  with  such  modifications  due  to 
greater  dryness  of  climate  as  experience  would  suggest : 

A  place  is  selected  in  a  forest  where  the  soil  is  sandy  and  dry,  the 
surface  level,  or  slightly  inclined  to  the  south,  and  tbe  shelter  of  large 
trees  low  and  abundant.  It  should  be  fenced  in,  and  if  liable  to  the 
drainage  of  water  from  adjacent  grounds,  a  small  ditch  may  be  dug 
around  it.  The  acorns  are  spread  on  the  ground  as  gathered,  but  no- 
where more  than  four  or  five  inches  deep,  the  leaves  and  litter  being 
first  removed.  From  the  beginning,  they  should  be  raked  an  hour  or 
two  daily,  with  great  regularity,  during  the  first  month,  and  after  that  a 
raking  once  in  two  or  three  days  will  be  sufficient.  By  the  end  of  De- 
<sember  tbeir  tendency  to  heat  will  be  over,  and  during  very  cold  weather 
they  should  be  lightly  covered  with  leaves  or  ferns ;  but  these  should  be 
taken  off  early  to  prevent  sprouting.  In  temperate  climates,  no  cover- 
ing is  needed  but  the  shelter  of  the  trees.  In  very  rainy  winters,  tbe 
raking  may  be  renewed  from  time  to  time,  and  continued  till  time  for 
planting. 

TBEESBEDS— METHODS  OF  PLANTING. 

In  a  report  of  a  committee  upon  forestry,  made  to  the  Iowa  State 
Horticultural  Society  in  1875  (p.  298),  by  Prof.  Henry  H.  McAfee,  the 
following  practical  statements  are  made  upon  this  subject: 

Seeds  may  be  classified  for  parpoees  of  treatment  into  three  sorts,  vis,  nuts,  hard 
seeds,  and  soft  seeds.  The  nnts  should  always  be  planted  where  they  are  to  remain 
permanently,  as  the  nut-trees  do  not  usually  transplant  without  considerable  injury, 

»S.  Edwards,  of  Lamoile,  III.,  in  Dransaolions  of  Wi$coimn  AgrUmlturaX  Sockiy, 
1858-1859,  p.  506.  In  this  article,  preference  is  given  to  the  red  cedar  in  Illinois  before 
an  V  other  evergreen  for  ordinary  screens  of  moderate  height.  For  screens  to  orchards, 
buildings,  and  stock-yards,  the  Norway  spruce  would  do  better.  Mr.  Edwards  has 
tried  acd  rejected  as  not  hardy,  the  cedar  of  Lebanon,  Deodar  c^dar^  Mount  Atlas 
cedar,  Doaglas  spruce,  Menzies  spruce,  Araucarian  pine,  English  and  Irish  yews,  Chi- 
nese arbor- vit»,  and  golden-leaved  yew.  The  sea-pine  and  European  silver-fir  were 
z^ot  sufficiently  hardy  unless  protected  in  winter. 
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ftnd  the  nats  mnst  be  kept  damp  from  the  time  when  they  are  ripe  till  planted ;  at  least 
the  kernel  mast  not  be  allowed  to  become  dry,  or  they  will  snrely  fail  to  grow.  Thin 
soft-shelled  nnts,  like  the  ohestnnt,  will,  if  exposed  to  snn  and  air,  dry  in  a  few  hoars 
enough  to  prevent  growth.  So  nuts  most  be  kept  in  earth,  or  on  the  earth  nnder 
mnlch,  or  in  something  that  wiil  prevent  drying  till  nsed.  Peat,  moss,  old  straw,  dost, 
d^o.,  will  do.  A  very  good  way  is  to  spread  them  in  a  thin  layer  upon  the  ground,  or 
in  a  trench  so  located  that  water  cannot  stand  among  them,  and  cover  them  thor- 
oaghly  with  mnlch,  planting  them  at  oom-plantihg  time,  and  abont  as  deep  as  com 
is  j^anted. 

The  hard  seeds  Me  generally  somewhat  slow  to  germinate,  and  need  to  be  in  soak  a 
long  time,  to  be  frozen  wet,  or  to  be  scalded  before  planting,  or  to  be  treated  with 
some  substance  to  hasten  germination.  This  class  embraces  honey-locust,  which,  if 
kept  dry  and  planted  in  spring,  will  seldom  ever  grow  the  first  year,  and  sometimes 
will  not  sprout  till  the  third  season ;  also  the  stones  of  cherries  and  plums,  and  even 
the  seeds  of  apples  and  pears.  If  mixed  with  sand  (two  parts  of  sand  to  one  of  seed 
by  balk)  and  dam][>ened  fully,  and  subjected  to  moderate  freesiug  through  the  winter, 
all  this  class  except  honey-locust,  cofiee-nnt,  the  hawthorns,  and  red  c^ar  are  likely 
to  grow  the  season  planted.  For  these  exceptionally  hard  cases  water,  heated  to  boil- 
ing, is  poured  over  them,  and,  standing  upon  them  an  hour  or  two,  some  may  swell,  and 
can  then  be  picked  out  and  planted,  and  the  more  incorrigible  treated  to  another  scald, 
and  thus  till  they  all  swell,  or  they  are  planted  in  fall  and  lett  to  grow  when  they 
will ;  or,  in  case  of  the  haws,  they  may  be  mixed  into  bran-mash  and  fed  to  sheep  or 
cattle,  and  the  droppings  planted,  when  the  seeds,  softened  by  the  digestion,  are  likely 
to  grow. 

The  soft  seeds,  comprising  all  not  named  in  the  two  other  classes,  may  be  still  further 
divided  into  spring,  &11,  and  winter  seeds,  each  of  which  requires  or  permits  different 
treatment.  The  spring  seeds  are  those  which  ripen  in  spring  or  early  summer,  as  silver 
and  red  maples  and  red  and  white  t  Im,  all  ripening  from  May  15  to  June  5,^  and  the  rock- 
elm  a  little  later  than  the  others.  These  seeds  will  not  keep  well,  and  should  be  gath- 
ered from  the  treed  before  they  fall,  except  where  they  are  so  sitaated  that  they  may 
fall  into  still  water,  when,  being  light  and  floating,  they  mav  sometimes  be  scooped  up 
in  large  quantities.  As  soon  as  possible  after  gathering  they  should  be  planted,  not 
covered  aeeply,  say  one-half  inch,  in  good  mellow  soil,  and  if  a  fine  mulch,  like  damp 
cha£  can  be  obtained,  it  should  be  lightly  spread  over  the  ground  to  protect  from  too 
rapid  drying  of  the  ground,  which  sometimes  takes  place  in  June. 

The  winter  soft  se^s  are  ash-leaved  maple,  green  and  black  ash,  sycamore,  basswood, 
&c,  or  those  seeds  which  have  a  tendency  to  hang  all  winter  in  sheltered  localities. 
These  seeds  may  be  gathered  sometimes  as  late  as  planting-time  and  immediately  planted ; 
but  if  gathered  eanier,  had  better  be  spread  thinly  upon  the  ground  and  covered  till 
planting-time.  All  others  of  the  soft  or  winged  seeds,  not  classed  as  spring  or  winter,  are 
the  soft  fall  seeds,  and  they  should  all  be  stored  as  directed  for  the  nuts.  Hackberry 
and  sherry,  though  properly  classed  with  the  hard  seeds,  should  be  freed  from  their 
pulp  in  fall  and  stored  in  earth  to  freeze,  and  planted  in  spring  without  scalding.  All 
seeds,  but  nuts  which  are  large  enough  to  pick  up  readily,  and  such  as  may  be  gathered 
floating  on  still  water,  as  noted  above,  are  best  gathered  from  the  trees,  and  stored  so 
as  not  to  dry  too  much.  They  must  not  be  kept  in  too  large  masses,  as,  so  dealt  with, 
they  may  heat  and  spoil.    *    •    • 

If  ground  is  not  very  weedy,  it  may  be  economy  to  plant  all  seeds  in  permanent 
plantation ;  but  in  old  or  weedy  ground  it  is  generally  best  to  grow  them  in  seed-bed 
or  nursery  rows.  If  put  in  the  permanent  plantation,  allowance  should  be  made  for 
poor  seeds,  and  more  planted  than  yon  want  of  trees.  The  question  of  check-row  or 
drill-planting  is  to  be  decided  by  the  planter,  and  the  same  reasons  which  determine 
the  manner  of  planting  com  have  weight  in  forestry ;  though  generally  speaking,  for- 
estry is  more  satisfactory  in  drills  than  is  an  annual  crop  like  corn.  If  check-rows 
are  nsed,  several  seeds  per  hill  are  desirable :  and  if  drills,  generally  twice  or  three 
times  as  many  seeds  as  yon  need  trees  shoula  go  in.  It  is  not  worth  while  to  put  tree- 
seeds  into  any  bat  mellow,  moist  soil,  and  to  secure  good  resnlts  with  them,  tnorongh 
culture  the  first  year  is  necessary.  A  rule  of  depth  sometimes  given  is  to  cover  with 
soil  as  deep  as  the  seed  is  thick,  and  that  is  of  course  very  thin  for  small  seeds.  But 
seeds  of  trees  often  get  covered  too  deep,  and  any  seeds  bnt  the  nuts  ought  to  grow 
with  half  an  inch  of  fine  earth  lightly  packed  above  the  seed.  Nuts  may  be  planted  a 
Utile  d«^>er,  bnt  not  very  mnch. 

Seed-beds  and  nursery  rows  are,  all  in  all,  to  be  advised,  and  they  are  generally  used 
for  seedling  t^ees.  Seed-beds  are  usually  f«>nr  feet  wide  and  of  ary  convenient  length, 
and  four  inches  above  the  surrounding  level.  For  evergreen  and  larch  seeds,  which,  by 
tile  way,  ought  not  to  be  attempted  Dy  any  one  not  trained  in  the  nursery  business, 
sbadee  mn  nsed  in  the  form  of  lath  hurdles,  with  openings  of  less  width  than  the 

*  These  dates,  and  in  fact  the  whole  article,  will  be  considered  as  applying  to  Iowa 
and  a^hMent  parts  in  the  Western  prairie  country. 
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•trips,  and  generally  in  addition  to  the  bnrdles,  wind-soreena  around  the  beds,  vhile 
•ome  nnrserymen  boild  arbors  over  their  seed-beds,  and  snch  seed  is  generally  pnt  in 
broadcast,  covering  by  sifting  on  sandy  earth.  But  for  any  of  onr  motive  treoHEMieds^ 
Shading  will  hardly  be  neoessary.    •    •    • 

Drills  across  the  beds  one  foot  apart  may  be  planted,  or  drills  twenty  to  twenty-eight 
inches  apart  may  be  made  of  any  length,  and  on  the  general  leyel,  and  the  seeds  planted 
at  the  rate  of  twenty  to  forty  to  the  foot.  Cnlture  while  plants  are  yonng  should  be 
by  hand,  running  a  hand  wheel-hoe,  and  hand- weeding  in  the  drill,  if  necessary ;  but 
when  the  trees  have  attained  some  growth,  a  steady  horse  may  be  used,  and  if  the 
nursery  is  made  of  long  rows,  of  course  home  labor  is  better  employed  than  if  it  is  in 
short  rows.    Most  of  the  native  trees  will  be  fit  at  one  year  old  to  remove  to  permanent 

glantation,  and  if  to  be  so  used,  should  be  dug  in  the  fall,  and  stored  by  burying,  or 
1  cellar,  ready  ibr  early  planting  the  next  spring. 

The  writer  mentions  two  systems  of  planting— the  ftirrow  and  spade, 
giving  preference  to  the  latter,  in  any  bat  a  very  damp  spring.  For 
this  a  heading  spade  (a  sort  with  a  long  blade  ending  in  an  obtnse  angle) 
is  nsed  to  b^t  advantage.  The  Bpade  is  poshed  half-way  down ;  the 
handle  borne  a  foot  back,  and  then  it  is  pnsbed  down  the  whole  length,  ^ 
when  it  is  again  brought  nprigbt.  This  makes  a  jifhole  proper  for  re-  o 
ceiving  the  roots  of  the  tree,  and  when  set  the  earth  is  pressed  down. 

As  for  distance  apart,  4  by  4  feet  is  generally  preferable,  which  re- 
qnires  2,722  trees  per  acre.  Spaces  3  by  3  are  as  near  as  can  be  cul- 
tivated by  horse-power,  giving  4,840  trees  per  acre.  The  writer  prefers 
Z\  by  3J,  and  has  found  that  yellow  cottonwood  at  this  will  cover  tiie 
ground  the  first  year. 

In  planting  trees,  the  earth  should  not  be  wet,  so  as  to  make  a  mortar; 
neither  should  they  be  set  while  there  is  standing  water  in  the  hole.  In 
such  cases  the  soil  in  contact  with  the  roots  tends  to  become  hard  in 
drying,  to  the  great  injury  of  the  growth.  The  day  that  may  adhere 
and  dry  on,  where  the  roots  have  been  puddled  in  transplanting,  should 
be  rinsed  off  before  the  trees  are  set.  The  necessity  of  pressing  the 
earth  firmly  around  the  roots  appears  to  be  greater  in  the  fijie  prairie 
soil  of  the  West  than  where  it  is  of  a  coarser  texture.  At  least,  it  ap- 
pears to  be  the  concurrent  testimony  of  planters  on  the  prairies  that 
the  soil  should  be  strongly  compressed,  leaving,  however,  the  surface 
loose,  so  as  to  readily  absorb  the  rains.  A  clay  soil  would  be  apt  to 
bake  if  pressed.  This  tendency  to  bake  is  greater  when  planting  is  done 
in  a  wet  time. 

SHELTER  TO  T0T7NCI-  SHOOTS  IK  NUBSEBIBS. 

When  the  young  tree  begins  life  in  its  native  conditions  jt  is  sheltered 
by  the  parent  boughs.  When  we  seek  to  produce  the  same  kinds,  in 
nurseries,  it  is  in  reason  that  we  should  not  expose  them  to  the  direct 
rays  of  a  hot  sun.  The  careful  forester  will  protect  the  tender  shoots  by 
branches  of  trees,  lightly  spread  over  the  ground,  and  for  this  the  de- 
ciduous kinds  are  better  than  evergreens,  because  the  latter  aflbrd  less 
shade,  and  sooner  shed  their  leaves. 

When  this  shelter  is  removed,  it  should  be  done  little  by  litUe,  to 
accustom  the  plants  gradually  to  the  open  air. 

ICOMBBB  OF  TREES  TO  THE  ACOEB. 

Systematic  treatises  upon  planting,  give  tables  showing  the  num- 
ber of  trees  of  different  species  that  should  be  allowed  to  remain  on  the 
ground  at  different  ages  of  growth.  But  so  many  circumstances  of  soil, 
aspect,  and  climate  affect  these,  that  the  experience  of  one  locality  can 
scarcely  be  allowed  to  establish  rules  for  another^  In  fiEU)t,  this  must  be 
left  to  the  skill  and  intelligence  of  the  planter,  who  should  carefully 
observe  the  wants  of  the  case  and  afford  the  relief  from  overcrowding 
that  the  case  demands. 
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It  bas  been  8tated|  as  a  general  rale^  that  fnll  balf  of  the  trees  first 
planted  at  4  feet  apart  should  be  removed  before  the  growth  is  20  feet 
high ;  the  number  should  not  exceed  800  to  the  acre,  when  30  feet  high ; 
and  when  40  feet,  not  over  300  to  350  to  the  acre,  the  soil  and  exposure 
being  the  most  favorable  that  are  found.  Others  reckon  the  space  be- 
tween at  one-fifth  of  the  height. 

Some  idea  of  the  capacity  of  soil  for  tree-growth,  under  the  best  man- 
agement in  Europe,  may  be  fcnrmed  from  the  statement  that  an  acre  of 
ash,  elm,  or  sycamore  40  years  old  will  contain  2,000  to  3,000  cubic  feet 
of  timber,  and  when  60  years  old  double  this  amount  This  is,  besides 
the  sacoesfirive  thinnings,  which  become,  when  near  a  market,  an  impor- 
tant source  of  income,  and  when  the  growth  becomes  large,  may  be 
more  in  value  than  the  cost  of  management  and  interest  of  investment. 
These  thinnings  should  be  continued  as  long  as  necessary,  and  in  full- 
grown  forests  may  sometimes  be  required  in  forests  80  years  old.  As  a 
general  rule,  larch,  spruce,  and  other  conifers  require  less  space  than 
broad-leaved  deciduous  trees.  Larch  is  supposed  to  do  well  in  good  soil, 
with  9  feet  space  around  it. 

It  is  also  observed  that  certain  trees  bear  the  shade  of  other  species 
better  than  that  of  their  own,  and  that  therefore  a  mixture,  as  for  in- 
stance, of  oak  and  beech,  will  grow  nearer  together  than  either  species 
would  if  alone. 

The  following  table  shows  the  nnmber  of  trees  upon  an  acre,  at  the 
distance  specified,  and  the  number  that  might  be  left  at  different  ages, 
witk  the  proportional  value  of  the  thinning,  taken  at  these  several 
p^ids: 


Age  (years,) 

1 

1 

1^ 

10 

Ftin, 

3  0 

4  0 
4    3 

4  7 

5  6 

6  6 
6    0 

3,097 
fi.7M 
S,411 
S.073 
1.440 
1.691 

«ao 

358 
375 
311 
338 

833 
409 
891 

PtreenU 
3.4 

15 

5.11 

90 

6.5 

S7 

10.5 

as 

93.0 

4S 

83.7 

M,..,. 

S7.5 

^>«  >.•-..«•.-••>>■■«•«.•.•>  4..  ....  a.  ^..  4. -^.«.-.*  a............  ......... 

The  amount  of  timber  grown  on  a  given  area,  in  some  of  the  govern- 
mental forests  of  Europe  that  have  been  planted  and  managed  accord- 
ing to  the  rules  of  f(»:estal  science,  is  very  much  greater  than  the  same 
soil  wonld  grow  in  wood  if  left  to  itself.  So  striking  is  the  difference, 
fiiat  Dr.  Berenger,  who  is  at  the  head  of  the  Italian  school  at  Vallom- 
brosa,  remarks,  in  the  Journal  of  Forestal  Economy  {Oiomalle  di  Ucon- 
&mia  FarestalCj  187  W72  : 

That  while  an  nncalttTateil  woodland  taken  for  a  long  period,  and  conntinff  inter- 
€il  and  taxes,  would  vleld  almoet  nothing  to  tbe  capital  invested,  it  is  well  estab- 
HdM  lha$  the  same  land>  managed  aecording  to  modern  soienoe,  would,  in  the  long 
fSBf  field  a  xevenoe  both  eonspicaoas  and  constant. 

PLANTATION  OF  DIFFBBBNT  SPECIBS. 

•WIttkoBt  attempting  to  discuss  the  artistic  effects  which  become  a 
itiii^in  landscape-ganlening  and  the  laying  out  of  parks,  we  will  con- 
4|M]|f  «tote  some  suggestions  that  have  been  made  as  worthy  of  atten- 
flfifengr  Amb  who  wish  to  apply  them. 

Mg  mdug  a  plat  of  white  pine  in  the  center,  and  surrounding  it  by 
Mdfiwtflra  belts  of  Norway,  spruce,  Scotch  pine,  Ag8|ri^p^^j^Q^|te 
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cedar,  and  red  cedar,  the  gronp  planted  on  level  ground,  when  fully 
grown,  wonld  appear  highest  in  the  middle,  as  if  standing  npon  a  moand. 
A  belt  of  Cottonwood  around  the  margin  wonld  afford  shelter  while 
needed,  and  should  be  cut  away  when  fully  established. 

Orchard  belts  of  Scotch  pine,  white  pine,  Norway  spruce,  and  larch, 
have  been  recommended,  and  the  use  of  screens  on  the  north  and  west 
sides  has  been  mentioned  as  desirable.  But  from  observation  and  in- 
qniiy  iu  the  prairie  States  of  the  West,  we  are  convinced  that  the  most 
injury  to  fruit-trees  has  resulted  fh)m  hot,  drying  winds  from  the  south- 
west, iu)d  that  a  screen  against  these  is  quite  necessary. 

For  a  mound  of  deciduous  trees  on  level  ground,  a  central  plat  of 
European  larch,  surrouuded  by  belts  of  the  American  larch,  soft  maple, 
honey-locust,  black  oak,  wild  cherry,  hickory,  iron-wood,  crab-apple, 
and  wild  plum,  has  beenT  suggested.  But  these  combinaUons  are  too 
variable  for  a  general  rule,  and  in  each  locality  the  planter,  with  a 
knowledge  of  the  habits  of  growth  of  the  trees  at  his  command,  will  be 
able  to  vary  them  to  suit  his  purposes. 

BELATIYB  YALXJS  OF  GROWTH  AT  DIFFERENT  AGES. 

It  is  very  often  found  that  the  layers  of  annual  growth  are  thicker 
when  young,  and  that  they  progressively  diminish  in  widUi  as  they  in- 
crease in  size.  The  conifers  of  the  Bocky  Mountains,  and  dsewhere, 
often  show  this  fact  in  a  conspicuous  manner. 

In  other  kinds,  as  the  elm,  the  wood  is  more  profitable  wheif  cut 
young,  because  the  timber  deteriorates  in  quality  with  age.  The  inner 
wood  of  a  large  elm  tree  is  comparatively  spongy  and  weak.  But  in 
other  woods,  as  the  oak,  the  value  increases  in  a  gaining  progressi<m 
with  age,  and  large  timbers  are  worth  more  per  cubic  foot  than  small 
ones,  because  they  can  be  applied  to  more  important  uses  when  of 
larger  size.  The  annual  revenue  from  the  growth  of  an  oak  tree,  of  the 
species  commonly  used  in  ship-building,  has  been  very  carefully  de- 
termined from  the  mean  of  a  great  number  of  records  in  France,  and  is 
stated  as  follows: 

Fr.     c. 

Tree  50  years  old 0    10  per  annum. 

Tree  100  years  old 0    80  per  annum. 

Tree  150  years  old 2    00  per  annum. 

Tree  200  years  old 4    00  per  annum. 

The  value  per  cubic  foot,  therefore,  increases  with  the  size  of  the  tree, 
and  (for  straight  hewn  timber)  the  length  of  clean  trunk  below  the 
branches. 

GROWTH  OF  WOOD  IN  DIFFERENT  YEARS. 

Every  one  who  has  closely  examined  the  layers  of  wood  growth  on  a 
transverse  section,  must  have  noticed  that  considerable  difference*  occurs 
between  the  growth  of  different  years.  We  have  here,  in  fact^  a  record 
of  the  combined  influences  of  climate  upon  wood  growth.  Soil,  aspect, 
and  other  circumstances  of  a  permanent  kind  may  largely  influence 
different  trees  of  the  same  species,  but  in  a  given  tree,  one  year  with 
another,  they  change  so  little  that  we  may  scarcely  be  able  to  appre- 
ciate their  effect ;  and  in  comparing  the  thickness  and  quality  of  the 
layers  formed  in  different  years,  we  may  regard  them  as  an  indication 
of  the  effects  of  temperature,  moisture,  winds,  and  other  variable  ele- 
ments of  the  climate. 

Before  trusting  the  conclusions  to  which  a  comparison  might  lead,  it 
wonld  be  most  desirable  to  know  the  laws  of  growth  under  seasons  recur- 
ring with  perfect  reguhirity.    We  would  doubtless  find  the  layers  iu 
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this  case  perfectly  QDiform,  or  steadily  chaDgin^  fh>iii  wide  to  narrow, 
according  to  the  laws  that  i^overn  the  tree-growth.  But  as  this  con- 
dition of  growth  is  nowhere  foand,  and  might  be  impossible  to  secure 
artificially  for  experiment,  we  most  take  the  averages  of  the  whole 
period  afforded  by  the  section  as  onr  normal  scale  for  comparison;  and 
may,  by  carefal  measorement,  determine  approximately  the  character 
of  past  seasons  from  the  growth  of  trees. 

An  attempt  has  been  made  in  this  study  by  Prof.  E.  Oale,  of  the 
Kansas  Agricultural  OoUege,  at  Manhattan,  the  comparison  being  made 
npoacottonwood  growth  and  the  rain-fall  at  that  place,  through  a  period 
of  lu  years.^  The  growth  is  given  in  hundredths  of  an  inch  in  diameter. 
The  average  of  the  whole  period,  and  the  greatest  and  least,  are  given: 


rain-foLl  at  Mmihattany  Kans. 

Growth  in  diMDeter. 

< 

Bala-fiJl  In  the  growing  months. 

Arerace 
growth. 

Maxl- 
mam. 

mam. 

B«Dg6. 

Ai»fl. 

May. 

Jane. 

Jnly. 

Angott 

1880 

.84 
.S6 
.39 
.80 
.47 
.38 
.36 
.85 
.36 
.M 
.56 
.16 
.49 
.39 
.31 
.11 

.30 
.40 
.55 
.50 
.65 
.75 
.50 
.50 
.65 
.45 
.60 
.95 
.65 
.40 
.53 
.15 

.90 
.15 
.90 
.95 
.33 
.90 
.90 
.90 
.95 
.15 
.15 
.10 
.95 
.90 
.90 
.10 

.10 
.95 
.35 
.95 
.89 
.55 
.30 
.36 
.40 
.30 
.65 
.15 
.40 
.90 
.33 
.05 

36.99 
16.79 
3156 
96.90 
39  43 
90i95 

9L56 

a  19 

9.00 

a63 

0.19 
1.68 
9.03 

0.49 
1.13 
3.76 
a  18 
3.13 
9.99 
9.04 
9.83 
3.99 
1.38 
L19 

■"io7* 

6.81 
a54 
9.08 

a57 
9L69 
a90 
1.37 
5.05 
2.06 
7.98 
a60 
a65 

a46 

ass 

0.70 
9.05 
1.73 

7.78 
4.31 

4.00 

aoo 
ao8 
a83 

4.53 

ao9 
"aifi* 

5w49 
4.70 

a27 

9.08 
5.03 

a99 
a84 

0.18 

ap4 

1819 

aoo 

18631 

1.30 

1803 

9.85 

1883 

a  91 

1864 

1.84 

1806  ..? 

ao4 
a  10 

1867 

96.50 
94.19 
91).  99 
91.10 

9M.86 
35.78 
39.69 

a44 

1.06 
9.90 

a50 

3.00 
9.06 
1.67 
1.40 

a70 

1868 

1880    

a43 

18» 

a  91 

18W 

4.95 

18HL 

139 

1873 

1.G4 

1874 

a95 

Hean 

.33 

.50 

.IH 

.31 

9&50 

9.49 

as7 

4.3d 

4.98 

a  14 

The  relation  of  quantities  in  the  above  table  may  be  illastrated  by  a 
diagram: 


eC  fbe  growth  of  wood,  and  the  nmooBt  of  rain-IUl  ftom  April  to  ▲ngost,  m  oheerved 
1690  io  1874. . 

«  2VaiiMO<toM  qfKmi9M  SUUe  EortUmUural  Sooiel^,  lt^4,  p.  91. 
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In  tbis  diagram;  the  average  growth  in  diometer  in  shown  by  the  heavy 
black  line,  and  its  amoont  may  be  known  by  reference  to  the  right-hand 
mai^nal  scale.  The  mean  depth  of  water  falling  in  the  different  months, 
from  April  to  August,  is  shown  by  the  &int  lines,  and  the  amount  is 
given  on  the  left-hand  scale  in  inches  and  hundredths. 

The  foregoing  facts  are  not  sufficient  to  afford*  a  general  conclusion. 
There  appears  a  tendency  to  wide  range  of  difference  in  years  of  great 
average  growth,  and  a  decided  uniformity  where  the  average  growth  is 
low.  There  can  be  little  doubt  but  that  the  uniform  distribution  of  rain 
through  the  growing  months  is  favorable  to  wood  growth,  and  thi^  the 
influences  of  one  year  may  be  carried  forward  into  the  next.^ 

Nearly  allied  to  differences  between  years  in  the  growth  of  wood  is 
the  subject  of  seed-bearing,  which,  in  many  kinds  of  forest  trees,  comes 
only  in  certain  years,  at  irregular  intervals,  and  according  to  laws  that 
remain  till  the  present  time  unknown.^ 

PLANTIKa  ON  THE  SOD. 

A  mode  of  planting  is  sometimes  practiced  in  Europe,  in  loose  and  very 
damp  soils,  by  simply  setting  the  young  trees  upright  on  the  surface  and 
turning  the  soil  up  over  the  roots,  so  as  to  form  a  little  conical  mound: 
Covering  with  inverted  sod,  and,  if  convenient,  with  mosses  or  such  other 
non-conducting  substances  as  the  locality  may  afford.  This  mode  of 
planting  appears  to  have  been  first  described  by  the  German  forester, 
Henry  Gotta,  who,  in  the  fifth  edition  of  his  treatise  on  forest  culture, 
says: 

When  the  soil  is  very  moist,  "we  often  neglect  to  dig  holes  for  planting,  bnt  place  the 
roots  directly  npon  the  place  marked  and  bank  tbem  over  with  soil  taken  from  the 
vicinity.  This  to  indeed  the  only  means  of  insuring  snooess  in  plantations  where  the 
soil  is  very  deep  and  marshy. 

1  Professor  Qale  undertook,  from  the  rings  of  growth  in  a  large  oottonwood  of  native 
growth,  26  inches  in  diameter  and  116  years  old.  to  determine  the  character  of  the  dif- 
ferent years  for  the  last  centnry,  for  the  formation  of  wood  growth.  The  section  waa 
cot  24  feet  from  the  gronnd,  and  the  tree  had  grown  in  an  exposed  position  in  the  val- 
ley of  the  Bepablican,  25  miles  west  of  Manhattan,  Kans. 

Quite  mall  and  aiH/orta.— 18:)5  to  1844. 

^Zi.— 1770, 1777, 1778, 1804, 1845, 1846. 1851, 1852, 1853, 1854. 

Bather  amoZZ.— 1855  to  1864. 

6o(k{.-1785,  1795, 1796, 1816, 1847, 1848, 1849, 1850, 1865  to  1674. 

FcryiTOod.— 1825,1828. 

If^dium.— 1797. 1798, 1826, 1880  to  1834. 

Me^Uum  and  tmi^orm.— 1780  to  1794, 1H05  to  1815, 1817  to  1824. 

iar^-.1772, 1773, 1774, 1782, 1783, 1784. 1799, 1800, 1801, 1802, 1803, 1817, 1829. 

The  averaffe  annnal  growth  for  each  oeoade  (except  5  years  in  first  period)  was  as 
follows  (decimals  of  an  inch) : 

1835-1844 aOTS 


rM»-1764 0.8 

1765-1774 : a  135 

1775-1784...1 0.1» 

1785-17M 0.1 


1705-1804 0.1« 

180S-I814 0.075 

1815-1894 0.095 

1895-1834 0.190 


1845-1854 ^  aOO 

1855-1804 a08 

1865-1874 ai 


A  green  ash  from  the  same  neighborhood,  120  years  old,  showed  similar  irregtalaii^ 
ties,  bat  from  1825  to  1834  very  large  growth. 

A  hackberry,  73  years  old  and  21  inches  in  diameter,  showed  an  annnal  average  of 
0.14  for  the  whole  period,  and  by  decades  the  foUowing : 

1805-1814 ai4    tl  1835-1844 0.1      I)  1865-1874 aiSO 

1815-1834 0.145     1845-1854 a  165     Best  gtowth  1895-1834. 

1885-1834. 0.19    |   1855-1864 ai45|| 

<Many  observations  npon  this  sabject  have  been  made  in  Enrope,  bnt  without  es- 
tablishing any  general  law.  In  the  province  of  Bas-Bhin,  in  France,  the  beech  had 
bore  abundantly  only  six  or  seven  years  in  half  a  centnry.  The  years  1843, 1857, 
1862,  and  1866  were  fair  years,  and  1822, 1828,  and  1869  nnnsaally  abnndant.  The  pe- 
•nliar  features  of  the  last-named  year  were  reported  in  the  J^^riie  dea  Jiaux  et  ForStB 
(1870,  p.  20)  for  fhtare  refbrenoe.  The  year  1877  was  nnnsaally  fiiivorable  to  the  laroh- 
sx  ad  in  Finland. 
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He  adds  Id  a  note: 

Some  plaotations  of  Seotoh  phie  have  done  Tomarkably  that  were  tfana  exoonted  some 
yean  ago  in  the  foreata  of  Tbarand,  nnder  my  direetioD,  wheie  there  U  oooasienally 
foond  a  marshy  place  in  which  the  sabsoil  of  very  compact  clay  is  covered  with  qoite 
a  bed  of  pnie  peat  and  a  dense  mat  of  moss.  Here  were  conditioos  that  seemed  to 
defy  planting,  for  drainage  wonld  dry  the  peat  so  as  to  render  it  completely  sterile,  and 
a  thorongb  preparation  would  be  altogether  too  costly  for  the  end  in  view.  In  these 
eases  the  planting  was  executed  as  follows :  The  pines,  5  and  6  feet  hish,  with  consider- 
able balls  on  the  roots,  were  set  directlyupon  the  moss,  and  around  them  was  heaped  a 
little  monnd  of  moss,  peat,  and  clay.  This  was  done  irregnlarly,  withont  attempting 
symmetry  of  lines  or  spaces.  The  sncoess  exceeded  all  expectation  nntil  1834,  when  it 
Buffered  from  the  winds. 

From  this  time  forward  the  practice  was  followed  by  Gotta's  papils  in 
different  forests  of  Saxony  under  circa  mstances  similar  to  the  above ; 
but  it  is  particularly  to  Mr.  Grosser,  chief  of  the  cantonment  of  Bors- 
tendorf,  that  the  method  received  careful  study^  and  it  has  since  come 
into  eeneral  use  where  the  conditions  for  which  it  is  chiefly  proper  are 
found  prevailing.  In  a  single  district  in  Germany,  between  1838  and 
1853,  over  six  millions  of  trees  were  started  iu  this  manner,  and  with 
gcaicely  a  failure.  For  this  mode  of  planting  it  is  important  that  the 
roots  be  spread  out,  and  that  there  should  b^  uo  tap-root.  An  abun- 
dance of  spreading  roots  is  favored  in  the  nurseries,  by  covering  the  sur- 
face with  rich  manures,  and  by  cutting  off  the  central  root  at  the  time 
of  first  transplanting.    By  covering  the  surface  between  the  rows  of 

{)lants  as  soon  as  they  are  out  of  the  ground,  keeping  them  iu  place  by  a 
ittle  soil,  and  watering  from  time  to  time,  we  secure  in  a  great  measure 
this  end.  The  leaves  prevent  evaporation,  are  slow  conductors  of  heat, 
hinder  the  growth  of  grass,  and  by  gradual  decay  fhrnish  the  pabulum 
most  needed  by  the  voung  plant. 

Surface  planting  is  particularly  adapted  to  the  resinous  species  and 
to  marshy  soil.  It  is  claimed  by  the  Baron  Manteuflel,^  a  German 
writer,  who  is  the  especial  advocate  of  this  mode  of  planting,  that  the 
fermentation  and  decay  of  the  herbaceous  materials  so  covered,  furnish 
aliment  in  the  form  most  needed  by  the  rootflbers ;  that  some  degree 
of  heat  and  moisture  result  from  these  conditions;  and  that,  iu  short, 
the  roots  take  hold  in  the  soil  sooner  and  grow  more  vigorously  than 
when  they  are  set  in  a  shallow  pit,  as  in  the  common  mode  of  planting. 
A  series  of  experiments  made  by  Professor  Stcdckbardt,  of  Tharandt, 
with  the  view  of  determining  the  chemical  and  thermic  conditions  of 
this  planting,  resulted  as  follows  :* 

1.  The  momids,  especiaUy  in  dry  weather,  retained  ibr  a  lonffor  time  the  heat 
alMotbed  by  dav  and  eooled  more  slowly  at  nisht  than  the  flat  snrmoes  adiaeent. 

2.  The  lose  <»  moistare  from  daily  evaporation  was  less  from  the  mounds  than  tnna 
the  sodded  surface,  and  this  difforence  was  more  marked  in  drought  than  in  humid 
weather. 

3.  The  amount  of  oarbonie  aoid  gas  disengaged  in  the  Interior  of  the  mounds  was 
greater  than  that  from  the  neighboring  soil,  indicating  the  decomposition  going  on 
wiMn. 

Ho  appreciable  amount  of  ammonia  was  ohserred  to  escape. 

JUnnCE  OP"  MB.  GBEBLEY  WITH  BEFEBENOE  TO  TBBEPLANTINa. 

The  founder  of  the  New  York  Tribune,  tookfrequmt  occasion  to  urge 
with  voice  and  pen  the  practical  importance  of  tree-planting,  not  only 

fPjH  4$  Phmier,  by  le  Baron  H.  E.  de  ManteuffsL    Translated  by  C.  GoUetf  1874, 
•*'i;jr(^i$  FUmiwp  p.  36, 
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for  the  direct,  bat  also  the  indirect  profits  to  be  derived  from  this  scarce. 
Id  a  little  maaaal,  well  known,  and  fall  of  soand  advice  in  matters  re- 
lating to  the  general  interests  of  hasbandry,  this  writer  gives  the  fol- 
lowing suggestions  as  to  the  advantages  and  best  methods  of  forest 
cultnre : 

I  have  said  that  I  believe  in  cntting  trees  as  well  as  in  planting  them.  I  have  not 
said,  and  do  not  mean  to  say,  that  I  believe  m  catting  everything  clean  as  yon  go. 
That  was  once  proper ;  *  *  *  it  is  still  advisable  in  forest-covered  regions, 
-where  the  sun  most  be  let  in  before  crops  can  be  grown  ;  bat  in  nine  cases  oat  of  ten 
timber  should  be  thinned  or  called  oat  rather  than  cat  off;  and  for  every  tree  taken 
away  at  least  two  shonld  be  planted  or  set  oat.  •  «  •  why  do  not  farmers 
infer  readilv  and  generally,  that  growing  indifferent  timber,  where  the  best  and  most 
valaed  woald  srow  as  rapidly,  is  a  stapid,  costly  blander  f  It  seems  to  me  that  who- 
ever has  attained  the  conviction  that  apple-trees  shonld  be  grafted,  onght  to  know 
that  it  is  wastefal  to  grow  red  oak,  beech,  white  maple,  and  alder  where  white  oak, 
hickory,  locast,  and  white  pine  might  be  grown  with  equal  facility,  in  equal  Inxnti- 
ance,  provided  the  right  seeds  were  planted,  and  a  little  pains  taken  to  keep  down  for 
a  year  or  two  the  shoots  spontaneously  sent  up  by  the  wrong  ones. 

North  of  the  Potomac  and  east  of  the  Ohio,  and,  I  presume,  in  limited  districts 
elsewhere,  rocky,  sterile  woodlands,  costing  |2  to  fob  per  acre,  aecording  to  location, 
Slo,,  are  to-day  the  cheapest  property  to  be  bought  in  the  United  States,  even  thoogh 
nothing  were  done  with  them  but  keep  out  fire  and  cattle  and  let  the  young  trees 
grow  as  they  will.  Money  can  be  more  profitably  and  safely  invested  in  lauds  covered 
by  young  timber  than  in  anythiog  else.  The  parent  who  would  invest  a  few  thousand 
for  the  benefit  of  his  children  or  grandchildren,  still  young,  may  buy  woodlanda  which 
will  be  worth  twenty  times  their  present  cost  within  the  next  twenty  years.  Bat  bet- 
ter even  than  this  would  it  be  to  buy  up  rocky,  craggy,  naked  hill-sides  and  eminences 
which  have  been  pastured  to  death,  aud  shutting  out  cattle  inflexibly,  scratch  these 
over  with  plow,  mattock,  hoe,  or  pick,  as  circumstances  shall  dictate,  plant  them 
thickly  with  chestnut,  walnut,  hickory,  white  oak,  and  the  seeds  of  locust  and  white 
pine.  I  say  loeust,  though  not  yet  certain  that  this  tree  must  not  be  started  in  garden 
or  nursery  beds  and  transplanted  when  two  or  three  years  old,  so  puny  and  feeble  is 
it  at  the  outset,  and  so  likely  to  be  smothered  under  leaves  or  killed  out  by  its  more 
favored  neighbors.  I  have  experiments  in  progress,  not  yet  matured,  which  may  shed 
light  on  this  point  before  I  finish  these  essays. 

Plant  thicklv,  and  of  diverse  kinds,  so  as  to  cov^r  the  ground  promptly  and  choke 
out  weeds  ana  shrubs,  with  full  purpose  to  thin  aud  prune  as  circumstances  shall 
dictate. 

Many  farmers  are  averse  to  planting  timber,  because  they  think  nothing  can  be 
realized  therefrom  for  the  next  twenty  or  thirty  years,  which  is  as  lon^  as  they  expect  to 
live.  But  this  is  a  grave  miscalculation.  Let  us  suppose  a  rocky,  hilly  pasture  lot  of 
ten  or  twenty  acres,  rudely  scratched  over  as  I  have  suggested,  and  thicklv  seeded 
with  hickory-nuts  and  white-oak  acorns  only ;  within  five  voars  it  will  yield  abun- 
dantly of  hoop-poles,  though  the  better,  more  promisiog  half  be  left  to  nature,  as  they 
should  be ;  two  years  later,  another  and  larger  crop  of  hoop-poles  may  be  cut,  still 
sparing  the  best;  and  thenceforth  a  valuable  crop  of  timber  may  be  taken  from  that 
land ;  for,  if  cut  at  the  proper  season,  at  least  two  thrifty  sprouts  will  start  from  every 
stump ;  and  so  that  wood  will  yield  a  clear  income  each  year,  while  its  best  trees  are 
steadily  growing  and  maturing.  I  do  not  advise  restriction  to  those  two  species  of 
timber ;  but  I  insist  that  a  young  plantation  of  forest-trees  may  and  shonld  yield  a 
clear  income  in  every  year  after  its  fourth. 

As  to  the  far  West — the  plains,  the  parks,  and  the  Great  Basin — ^there  is  more  money 
to  be  made  by  dotting  them  with  groves  of  choice  timber  than  by  working  the  richest 
veins  of  the  adjacent  mountains.  Whoever  will  promptly  start,  near  a  present  or 
prospective  railroad,  forty  acres  of  choice  trees — hickory,  white  oak,  locust,  chestnut, 
and  white  pine— within  a  circuit  of  three  hundred  miles  from  Denver,  on  land  which 
he  has  made  or  is  making  provision  to  irrigate,  may  begin  to  sell  trees  therefrom  two 
years  hence,  and  persist  in  selling  annually  henceforth  for  a  century,  at  first  for  trans- 
planting— very  soon  for  a  variety  of  ases  in  addition  to  that. 

BVBLYN'S  MAXIM  FOB  THE  PBBPABATION  FOB  PLANTINa. 

The  keeping  of  soil  aroand  the  roots  of  a  tree  when  taken  np  for 
planting,  is  no  new  notion,  for  Evelyn,  in  writing  two  centaries  and  more 
ago,  reminds  as  that — 

Theophrastus,  in  his  third  book,  De  CauHa  (cap.  vii),  gives  us  great  caution  in  plantlnff 
to  preserve  the  roots,  and  especially  the  earth  adhering  to  the  smallest  fibrils,  which 

Digitized  by^OOQlC 


eyelyh's  maxim— practical  advice.  43 

Bhoald  by  bo  meuM  be  •bftken  off,  as  most  of  oar  gardenen  do,  to  trim  and  qaicken 
them,  as  tbey  i>retend,  which  is  to  cat  them  shorter  •  •  *  •  and  therefore  Cato  ad- 
yises  us  to  take  care  that  we  bind  the  mold  about  them,  or  transf^  the  roots  in  bas- 
kets, to  preserve  it  ftom  forsakiog  them,  as  now  our  nurserymen  fVequently  do,  by 
whiek  they  of  late  are  able  to  furmsh  our  grounds,  areuaes,  and  gardens  in  a  moment 
with  trees  and  other  plants,  which  would  else  require  many  years  to  appear  in  such 
perfection.^ 

EvelyD  also  notices  the  importance  of  preparing  the  holes  some  time 
beforehand,  so  that  they  be  left  some  time  open  to  macerating  rains, 
frotts,  and  snn — 

So  that  tbey  resolve  the  compacted  salt  (as  some  will  have  it),  render  the  eartb 
fHable,  mix  and  qualify  it  for  aliment,  and  to  be  more  easily  drawn  in  and  digested  by 
the  roots  and  analogous  stomach  of  the  tree.  This,  to  some  degree,  may  be  artificially 
done  by  burning  of  straw  in  the  newly -opened  pits  and  drenching  the  mold  with  wa- 
ter, especially  in  overdry  seasons,  and  by  meliorating  barren  ground  with  sweet  and 
comminuted  lactations.  Let,  therefore,  this  be  received  as  a  maxim :  Never  to  plant 
a  fruit  or  forest  tree  where  there  has  lately  been  an  old  decayed  one  taken  up  till  the 
pit  be  well  ventilated  and  famished  with  fresh  mold. 

This  practice  of  exposing  the  soil  taken  from  excavations  made  for 
tree-planting  to  the  action  of  frost  and  other  atmospheric  inflneuces  is 
sanctioned  by  the  best  experience.  It  is  most  serviceable  in  strong 
clay  soils,  and  is  chiefly  limited  to  ornamental  planting. 

A  PHACTIOAL  view  OF  THE  TIMBBB- QUESTION. 

We  shall  have  elsewhere  repeated  occasion  to  mention  the  eminent 
SQoeess  with  which  the  Hon.  G.  E.  Whiting,  of  Monona  Connty,  in 
Western  Iowa,  has  commenced  plantations  of  timber,  and  the  profits 
already  derived  from  this  source.  He  has  been  not  less  diligent  in  pre- 
cept than  commendable  in  practice,  and  his  experience  is  worthy  of 
careful  notice  everywhere,  and  especially  in  the  prairie  States  of  the 
Korthwest,  to  which  it  more  particnlariy  applies.  In  an  essay  presented 
at  a  meeting  of  the  State  Horticultural  Society,  in  1876,  after  mention- 
ing the  r2^>id  waste  and  consumption  of  timber  throughout  the  United 
States,  he  says: 

The  rapid  cutting  away  of  what  forests  we  have,  and  the  feeding  off  and  plowing 
lUider  of  so  large  a  portion  of  onr  prairie  grass,  are  already  beginning  to  tell  wirh  disas- 
troas  effect  on  all  onr  inland  streams,  large  and  small.  The  qnestion  will  here  arise : 
What  shall  we  dof  To  my  mind,  in  the  light  of  my  experience*  the  answer  is  plain 
and  the  solation  easy.  Let  ns  ose  the  timber  nature  has  furnished  us  for  all  the  pur- 
poses that  onr  wants  really  require— Just  as  we  would  use  a  crop  of  wheat,  com, 
cattle,  or  bogs;  but,  as  with  the  latter  crops,  let  us  considir  the  question  of  keeping 
op  onr  stock.  In  the  place  of  every  tree  we  cut  enough  should  be  planted  to  make  the 
loss  at  least  doubly  g[ood. 

The  title-deeds  which  we  bold  to  the  broad  acres  of  this  good  old  mother  earth  of 
ours  gives  us  no  moral  right  to  render  them  unfit  for  habitation  for  tboeo  who  are  to 
follow  us.  Nature  has  formed  all  things  well,  if  man  would  only  profit  by  her  lesson, 
even  when  she  made  these  vast  prairies.  One-tenth  part  of  our  surface  covered  with 
timber— planted  in  belts — would  furnish  an  abundant  supply  for  every  conceivable 
purpose  tbr  which  timber  is  needed.  The  remaining  nine-tenths  will  furnish  more  of 
aU  ^e  necessaries  of  life,  and  that  with  far  more  uriform  certainty,  than  the  whole 
would  without  the  protection  of  the  one-tenth  in  timber-bolts.  For  the  last  twelve 
years  for  every  native  tree  that  I  have  appropriated  to  my  own  use  I  have  planted  at 
least  one  hundred,  and  it  is  proving  to  be,  and  is  likely  to  continue,  one  or  the  best- 
paying  investments  ever  made  in  Iowa.  Let  us  now  consider  a  few  reasons  why  every 
man  on  a  prairie  farm  should  plant  timber : 

1.  To  those  of  us  who  have  chosen  our  homes  in  this  prairie  State  it  is  a  binding 
duty  that  we  owe  to  ourselves,  to  our  State,  and  onr  children. 

2.  Timber-growing  is  no  longer  an  experiment,  but,  with  care,  a  certain  and  com- 
plete raeoess. 

3  The  State  has  wisely  offered  to,  and  actually  does  pay,  in  exemption  from  taxation, 
an  amount  equal  to  the  entire  expense  of  cultivating  t-be  timber. 

^Sjftm:  or  a  Dimstmne  of  Fbresl  Trees  and  ike  Propagation  of  Timber  in  His  Majesiy's 
9,fo,    By  John  Evelyn  (1669).    Hunter's  third  edition,  i,  p.  57. 
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4.  If  planted  in  belts  aronnd  the  fiutn,  the  proteetion  is  worth  more  tium  the  rent 
of  the  ground  on  which  the  timber  stands.  All  the  timber  whi^  I  haye  planted,  or 
will  plant  nnder  the  present  law,  will  stand,  when  ten  years  old,  without  baying  cost 
me  a  cent. 

5.  It  renders  a  farm  so  mnoh  more  beantiM  and  attraotiye  as  a  home,  and  so  nnich 
more  yaloable  if  we  oyer  wish  to  sell. 

6.  One  can  hardly  look  on  those  beantifhl  grores,  with  their  cool  shade  in  summer, 
and  protection  in  winter,  without  a  feeling  of  self-conscious  satisfaction  that  he  has 
done  one  good  thing  for  himself,  for  his  State,  and  for  his  posterity. 

With  these  facts  before  os  haye  we  not  eyeiy  inducement  to  go  forward  in  the  wortc  t  * 
Our  State,  as  a  part  of  the  great  confederacy,  is  taking  noble  lead  in  the  work.  Our 
State  Horticultural  Society  is  giying,  and  giying  most  earnestly,  all  the  benefit  of  her 
great  experience.  The  State  Agricnltnral  society  has  also  offered  large  premiums  for 
timber-planting ;  but  its  strongest  and  most  earnest  adyocates  are  to  oe  found  among 
those  who,  to-day,  are  in  house,  bam,  and  field,  surround  by  the  protecting  influence 
of  groyes  and  belts,  and  know  their  ftill  yalne  both  in  summer  and  winter.  A  high 
state  of  ciyilisation,  and  an  abundance  of  timber,  must  oyer  go  hand  in  hand ;  and  it 
is  a  hopeful  sign  of  the  times,  that  the  whole  ciyilized  world  is  beginning  to  moye  in 
this  direction.  Iowa,  as  a  State,  must  moye  with  the  current  if  she  maintain  her  pres- 
ent proud  position.  As  fine  groyes  of  young  cotton  wood ,  white  willows,  and  box-dders, 
as  I  oyer  saw  growing  I  have  seen  in  the  extreme  northwest  counties  of  our  State,  as 
Clay,  O'Brien,  and  Osceola.  In  the  years  1873  and  1374,  the  Saint  Paul  and  N.  P.  B.  R* 
Company  planted  Successfully  four  millions  of  trees  west  of  the  timber  region  of  Min- 
nesota, toward  the  Red  Riyer  of  the  North.    •    •    • 

A  few  words  more  to  one  class  of  our  citizens  and  I  have  done.  To  our  young  men 
who  are  Just  starting  life  for  themselyee,  and  feel  as  though  they  needed  eyery  dollar 
of  money  and  eyery  hour  of  time  for  other  purposes,  let  me  say,  get  a  few  cuttings  of 
white  willow,  or  cottonwood,  firom  an  older  neighbor,  or  pull  up  a  few  seedlings  from 
the  nearest  riyer-bottom,  or  in  the  proper  season  gather  a  fbw  seeds  of  ash,  box-elder, 
soft  maple  or  elm ;  plant,  set,  or  stick,  as  the  case  may  be,  in  well-prepared  g^und, 
north  and  west  of  bouse  and  field  lots ;  plant  close  together,  take  good  care  for  two  or 
three  years  in  the  way  of  good  culture,  and  you  will  lUmoet  from  the  beginning  have 
an  abundance  of  cuttings  from  your  own  cottonwood  and  willows  to  continue  your 
plantation  around  your  fields,  and  in  a  yery  short  time  you  will  haye  any  quantity  of 
seeds  from  your  box-elder,  maple,  and  ssh,  for  further  plantations.  U  the  quick- 
growing  trees  be  i>lanted  2  by  5  feet  in  the  rows,  an  upright  growth  will  be  secured, 
and  the  needed  thinning  out,  as  the  poles  attain  size,  will  yery  soon  fhrnish  all  the  fire- 
wood needed.  Set  all  the  trees  on  the  outside  line,  in  straight  rows,  and  equal  dis- 
tances apart,  and  they  will,  in  a  yery  few  years,  support  either  boards  er  wires  for 
a  fence. 

TRBE-PLANTINO  IN  EASTERN  MASSACHUSETTS.  OBSERYATIOK  OF  MR. 
GEORGE  B.  EMERSON,  AS  TO  PLANTING,  CULTIVATION,  KINDS  OP 
TIMBER  BEST  ADAPTED  TO  THE  CLIMATE,  ETC. 

Mr.  George  B.  Emerson,  of  Boston,  in  a  letter  commending  the  sub- 
ject of  planting  in  Eastern  Massachnsetts,^  remarks : 

In  our  hard  and  barren  soil,  the  land  on  which  the  seed  is  sown,  or  the  young  trees 
are  planted,  must,  for  many  years,  be  cultiyated  while  the  plants  are  growing,  in 
order  that  they  may  make  any  show  at  all  eyen  in  twenty  years.  They  will  doubt- 
less grow  without  cnltiyation— but  yery  slowly.  If  an  open  pastoro  or  newly  cleared 
land  should  be  taken,  the  process  must  be  very  different  m  the  two  oases.  In  an  <^, 
open,  uncultiyated  pasture,  the  soil  and  subsoil  aro  usually  yery  hard,  presenting 
great  obstacles  to  the  penetration  of  the  roots.  In  this  case,  the  ground  must  oe 
plowed,  that  it  may  be  opened  and  loosened  to  the  depth  of  two  feet.  After  the 
acorns  are  sowed,  or  the  trees  planted,  the  plow  can  go  only  between  the  rows, 
leaying  the  snbsoil  between  the  rows  unmoved.  This  shows  the  necessity  of  getting 
the  ground  in  proper  condition  before  the  operation  of  sowing  or  planting  beoins. 

The  best  kinds  of  oak  are  those  of  the  white-oak  group,  yis,  the  common  white  oak, 
the  swamp  white  oak,  both  of  them  common  in  &sex  County  [Massachusetts],  the 
oyer-cup  oak  and  the  mossy-cup,  the  latter  to  be  found  in  Berkshire,  the  stem-fruited 
and  the  sessile-frnited,  which  grow  readily  in  our  climate,  and  the  chestnnt-oak,  found 
north  and  south  of  us,  and  the  Rocky  Mountain  oak,  found  in  rocky  hills,  in  seyeral 
parts  of  the  State.  The  wood  of  all  these  eight  is  of  great  yalue  as  ftiel  and  for  timber 
uses.    The  next  group  is  the  red-oak  group,  containing  the  black  or  yellow  barked 

>  lYanaaoHont  of  tke  AgriotiUural  SooietUi  of  Ma$$acku$9tUf  1847,  p.  43. 
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oak,  fbe  aoarlet-oak,  the  pin-oak,  mud  the  two  Tarietiee  of  the  red,  called  the  red  and 
the  gray.  The  bla(d[  ana  the  scarlet  are  common  in  Essex  Connty,  and  are  valuable 
and  very  heantifal.  The  pin-oak  is  found  fiirther  soatb,  bnt  wonld,  I  think,  grow 
readily  here.  The  red  oak  Is  a  TapidjROwer,^nd  a  beantifnl  tree,  bnt  the  least  vain- 
able  of  the  otlkB  for  Itiel  or  timber.  T%ere  is  one  species  of  the  live-oak  group— I  mean 
the  willow-oak,  which  grows  so  luxuriantly  in  the  States  but  little  south  of  this — 
that  I  have  no  doubt  would  grow  here. 

The  time  for  sowing  the  accHms  is  in  the  autumn,  immediately  after  they  have  fallen 
ftom  the  tree.  It  is  very  difficult  to  ke^  the  acorns  through  the  winter,  and  it  is 
•  neoeasary  only  when  they  are  to  be  transplanted  to  a  distance.  They  should  be  placed 
Just  below  the  surface.  The  plants  must  for  some  years  be  kept  free  from  weeds.  I 
snppoee  the  most  profitable  way  of  doing  this  is  that  practiced  in  the  peach  orchards 
in  New  Jersey,  wnich  are  fbr  some  years  covered  with  crops  of  beans,  potatoes,  or 
something  else  suitable  to  tlie  soil. 

The  first  acre  sowed  or  planted  as  a  nursery  will  bear  plants  enough  for  many  acres 
of  forests.  As  they  grow  larger  they  may  be  thinned  out  and  traospumted ;  and  when 
too  larce  for  that,  may  be  gradually  thinned  for  poles  or  for  fneL  I  suppose  that, 
either  Sur  ornament  or  fbr  timber-forest,  it  would  be  a  sreat  advaotase  to  continue  to 
cultivate  between  the  trees,  until  they  cast  so  deep  a  ^ade  that  nothing  would  profit- 
ably grow. 

If  recently  cleared  forest-land  is.  to  be  restored  to  forest,  plowing  may  be  necessary, 
but  probably  not  subsoil  plowing, 'as  the  roots  will  keep  the  gronnd  open  and  porous 
by  their  own  penetration.    The  thing  to  be  principally  regarded  is  the  character  of 
the  previous  growth.    Land  ought  not  to  be  chosen  which  has  already  been  covered  ^ 
with  oaks,  unless  the  cultivator  is  willing  to  go  to  the  expense  of  trenching  to  the " 
depth  of  two  or  three  feet  to  bring  to  the  surface  unused  virgin  soil. 

It  would  be  well  to  cultivate  all  the  difierent  species,  as  different  species  are  adapted 
to  different  situations;  the  swamp-oak  and  mossy-cnp  to  moist  land,  the  rock-chest- 
nut to  dry,  rocky  hills,  the  red  to  sandy,  the  white  to  clayey,  the  black  and  the  scarlet 
to  hard  aiid  hungry  soils. 

Perhaps  it  would  be  well  to  interpret  '*  oaks  ^  a^  including  the  oak  family,  and  thus 
taking  tne  beech  and  chestnut ;  the  former  for  its  beauty  as  a  tree  near  dwelUug- 
hooees,  the  latter  for  its  great  rapidity  of  growth,  and  for  its  value  as  fencing  and 
building  8tu£ 

MODE  OF  TBEB-PLANTING  BEOOMMENDEB  IN  HOmESOTA. 

The  foIlowlDg  is  the  snbstance  of  an  article  published  by  Hon.  Leon- 
ard B.  Hodgesi  of  Saint  Paul,  relative  to  forest-tree  planting  in  Minne- 
sota:^ 

JERmdB  of  tree$  to  le  pnnpagated  fnm  ouUinge.'-'Sowrow  of  wpply  and  omI.— The  white 
wHlow  ia  most  easily  propagated  from  cuttings.  The  cottonwood,  Lombardy  poplar, 
box-elder,  and  balm  oi  Quead  may  also  be  propagated  in  this  way.  The  cottonwood 
is  especially  valuable  for  prairie  planting,  as  it  grows  rapidly  aod  is  hardy.  The 
Lombardy  poplar  has  its  merits,  and  the  box-elder,  besides  growing  rapidly,  affords 
a  good  foe],  and  its  sap  may  be  used  in  making  sngar.  On  the  river-bottoms  and 
on  the  margin  of  the  li&le  lakes  young  trees  may  be  got  in  abundance.  On  the  line 
of  the  Mississippi  and  Lake  Superior  Railroad  evergreens  can  be  got  bv  millions. 
Toung  trees  can  oe  gathered  on  the  river-bottoms,  when  the  water  is  low  in  the  fall, 
at  from  $1  to  |3  per  tliousand,  and  the  seeds  of  the  white  ash,  black  ash,  and  box-elder 
Id  the  same  neignborhood.  Sioft  maple  and  elm  seeds  may  be  obtained  on  the  margins 
cf  many  of  the  prairie  lakes  and  streams  in  Mav  and  June,  and  the  ash,  &o.,  in  Octo- 
ber. White  wiUow  cuttings  must  be  mostlv  obtained  from  the  southeastern  counties 
of  Mfaineeota,  and  may  be  had,  securely  pacsed  in  tight  boxes  and  barrels,  delivered 
on  the  oars,  at  $2.50  to  |3  per  thousand. 

Mod$of  gatkmingt  kandim0f  and  planting  tree-Meds, — Seeds  may  be  gathered  after  the 
Int  killing  fifoats  in  autumn,  alons  the  limbered  streams  and  lakes,  as  also  young  trees 
etf  ane  ana  two  years'  growth  in  abundance.  The  latter  should  be  gathered  and  AeeZed 
ia  by  digging  a  trench  on  dry  sround  (where  the  water  will  not  stand)  and  laying  in 
te  tttw  ami  half  or  two^thms  the  length  of  the  young  tree,  and  then  covering 
wMt  eanii  till  spring.  The  roots  shonld  be  kept  moist  until  planted.  They  should  be 
mt^tmA  M  little  as  possible  to  tlie  sun  and  wind.  The  seeds  of  the  ash  and  box-elder 
ihiidd  be  planted  in  the  frdl,  Just  before  the  gronnd  freeees,  in  driUs^  upon  ground 
Ipiy  yalTeriaed.    These  seeds  usually  hang  on  the  trees  till  far  into  the  winter,  and 

*B<HH>nl  i9iif gertewi  oa  Formi  Tim  PUmUng  in  Minnuoia,    By  Leonard  B.  Hodges. 
"^-^*^  n  by  tiie  First  Division  of  the  Saint  Paul  <fe  Pacific  Bailroad  Company,  Saint 
'  ^18741  p«9D. 
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sometimes  can  be  fathered  late  in  the  spring.  The  seeds  of  the  elm  and  soft  maple 
shoald  be  planted  as  soon  after  ripening  as  possible.  The  sngar-maple  seeds  may  be 
ffathered  in  October,  and  may  be  sown  in  aatamn  or  mixed  with  sana  and  kept  damp 
(not  wet)  in  a  place  coolenoagh  to  prevent  Tegetation  till  spring.  They  may  be  sown 
in  drills,  and  when  two  or  three  years  old  they  can  be  thinned  ont  by  transplanting. 

Praporatum  of  soil  and  modt  of  planUng  etUUngi.-^The  ground  most  be  first  broken 
and  the  sod  thorongbly  decomposed.  Then  plow  to  a  depth  of  ten  inches  and  harrow 
till  finely  poWerized.  For  a  hedge  a  strip  eight  feet  wide  shonld  be  prepared  .in  this 
way,  the  cnttings  being  set  in  the  center  of  the  strip,  leaving  a  margin  of  four  feet  on 
each  side  for  cnltivation.  In  planting,  stretch  a  small  rope  on  the  line  and  rake  smooth 
nnder  it.  ▲  man  with  an  annfol  of  cuttings  then  goes  along,  sticking  them  in  hutt-^nd 
first,  and,  if  for  a  live  fence  or  hedge,  one  foot  apart.  They  shoald  be  pressed  in  deep, 
leaving  not  more  than  one  or  two  i)Qds  ont.  One  man  can  easily  stretch  the  rope  and 
rake  the  gronnd,  and  a  lively  lad  of  fifteen  to  twenty  can  stick  them,  at  the  rate  of  a 
mile  a  day.    The  cost  of  6,2b0  cnttings  is  $15J)5 ;  the  rest  is  labor. 

Mode  of  cuUivaUon. — As  soon  after  planting  as  the  weeds  and  grass  show  themselves 
commence  hoeing  earrfully.  Hoe  all  of  the  lonr-foot  margin  tboronghly,  and  soon  af- 
terward, when  the  cnttings  have  started  so  as  to  see  the  rows  distinctly,  pass  with  a 
horsd  and  cnltivator  up  and  down  the  row  often  enough  to  kill  grass  and' weeds  and 
leave  the  margin  mellow ;  this  hoeing  shoald  be  repeated  several  times,  care  being 
taken  not  to  cut  or  injure  the  cuttings  or  young  trees.  After  harvest,  the  weeds  and 
grass  shoald  be  pulled  up  and  burned.  Success  depends  npon  thorough  cultivation 
the  first  season.  The  second  year  will  not  require  more  than  half  the  labor  of  the  first, 
and  at  the  end  of  the  second  year  no  further  cultivation  is  needed,  beyond  a  liberal 
mulching  of  manure. 

Under  this  treatment,  the  outtinos  in  five  years  will  have  grown  from  25  to  35  feet 
high,  and  fh>m  3  to  7  inches  in  thickness,  forming  a  sufficient  fanoe  against  horses  and 
cattle,  and  an  efiectual  wind-break.  Ten  acres  planted  in  this  way,  8  feet  apart,  will, 
in  five  years^  not  only  furnish  all  the  inel  and  fencing  necessary  to  support  a  small 
farm,  but  will  also  aiford  some  income  from  the  fence-poles  that  can  be  spared  to 
neighbors. 

Planting  shonld  begin  as  soon  as  the  frost  is  out  of  the  ground,  and  may  be  eontinoed 
till  June.  Fall  plowing  is  preferable ;  and  if  after  spring  plowing,  the  earth  should  be 
pressed  firmly  down  on  each  side  of  the  cnttings  as  the  planting  progresses. 

Esiimaie  ofihe  cost  of  pUmUng  forty  oorea.— In  the  first  year,  the  emigrant  can  set  set- 
tled and  break  up  one  acre  for  a  forest-tree  nursery.  This  should  be  done  by  the  mid- 
dle of  June.  BreiEkk  the  sod  2^  inches  deep,  and  thoroughly.  About  the  Ist  of  October, 
Slow  with  a  stirring-plow,  to  the  depth  of  at  least  6  inches-— 8  or  10  inches  would  be 
etter^-and  then  harrow.  As  soon  as  the  seeds  are  ripened,  gather  those  that  are  to  be 
used,  as  ash,  sugar-maple,  box-elder,  nuts,  acorns,  &c..  from  the  woodlands  that  skirt 
the  rivers  and  lakes,  sufficient  for  three-fourths  of  tne  acre,  leaving  the  remaining 
fourth  for  white  willow,  cottonwood,  and  lombardy  poplar  cuttings.  On  this  acre 
20,000  trees  will  grow  and  do  well  three  or  four  years.  Plant  in  drills,  rows  3i  feet 
apart,  using  plenty  of  seed.  If  it  comes  up  too  thick,  the  thinnings  may  be  set  else- 
where. In  March  or  April,  procure  cuttings  of  cottonwood  and  balm  of  gilead,  from 
the  river-bottoms,  not  less  than  f  of  an  inch  in  thickness,  and  as  soon  as  the  frost  is 
out  of  the  gronnd  finish  the  acre  with  these,  in  rows  4  feet  apart,  and  the  spaces  1  foot 
in  the  rows.  They  shoald  be  cultivated  carefully  as  already  described.  This  acre  will 
afibrd  trees  enough  to  plant  40  acres,  leaving  a  surplus.  It  is  recommended  that  this 
acre  be  in  the  form  of  an  L,  north  and  west  of  the  nouse  and  barn-yard,  and  at  least 
10  rods  die  taut  from  buildings.  Enough  trees  will  be  left,  after  planting  the  40  acres, 
for  a  wind-break  where  most  needed. 

By  the  second  year,  a  strip  along  the  north  and  west  lines,  five  rods  wide,  should  be 


other  cottt  but  labor. 

PROFITS    OF    PLANTINa.— STATEMENT    OF    MB.    O.    B.    OALUSHA,    OF 

ILLINOIS. 

lu  a  lectare  at  the  Industrial  University  of  niinois,  in  1869,  the  fol- 
lowing instances  of  forest  growth  and  profits  of  timber  caltnre  were 
mentioned  by  Mr.  O.  B.  Oalasha:^ 

A  few  miles  firom  my  residence  are  a  few  acres  of  ground  which  were  <deared  of  timber 
sixteen  or  seventeen  years  since.    There  was  then  left  upon  the  gronnd  a  growth  of  nn- 

1  Second  Annual  BepoH  of  Board  qf  Trusteea  of  Illinois  Indmtrial  Untvfrsitjf,  p.  353. 
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derbroah  only,  oonstothig  of  several  varieties  of  oak,  hickory,  ash,  and  some  other  sorts. 
I  have  watched  the  growth  of  timber  there  from  year  to  year,  nntil  the  present  time, 
and  am  myself  surprised  at  the  resnlt.  The  land  was  worth,  when  cleared,  perhaps 
$12  per  acre,  not  more.  There  have  been  taken  from  it,  daring  the  last  seven  years, 
poles  eqnal  in  valae,  probably,  to  $10  per  acre,  and  |150  per  acre  wonld  hardly  buy  the 
trees  now  standing  npon  it.  So  that,  if  we  estimate  the  valae  of  the  land  (at  the  time 
mentioned)  at  $12  per  acre,  and  compote  the  interest  npon  this  for  16  years  at  6  per 
cent,  compound  interest,  adding  the  amount  of  taxes  accruing  during  the  time,iwith 
interest  upon  this  at  the  same  rates,  we  have  $100  per  acre  ae  the  net  profit  of  the  tim- 
ber  crop ;  while,  of  coorse,  the  land  itself  has  partaken  of  the  generally  enhanced  value 
of  sarroonding  real  estate,  and  would  now  probably  sell  for  $50  per  acre,  were  the 
timber  remove^. 

*  *  *  Let  us  estimate  the  expense  of  raising  a  growth  of  ten  acres,  planted  with 
white  ash  and  black  walnut,  five  acres  of  each.  These  varieties  grow  at  about  the  same 
rate,  and  are  about  equally  valuable  for  lumber.  The  seeds  of  the  ash,  like  all  seeds  of 
this  dass  which  ripen  in  the  antumn,  should  be  gathered  when  ripe,  and  kept  in  the 
cellar  through  winter.  The  walnuts,  as  other  nuts,  should  be  spread  evenly  upon  the 
ground,  where  surface  winter  will  not  stand,  not  more  than  two  nuts  in  depth,  and 
covered  with  two  or  three  inches  of  mellow  soil,  that  they  may  freeze  duiiog  the  win- 
ter:  to  be  planted  as  soon  in  spring  as  thejr  show  signs  of  sprouting.  The  Iftnd  should 
be  deeply  ploughed,  late  in  the  fall  if  practicable,  and  finely  pulverised  in  early  spring, 
and  marked  both  ways,  as  for  com,  three  feet  eight  inches  apart.  The  tree-seeds  and 
nots  riKMild  be  planted  eleven  feet  apart,  which  will  admit  of  two  rows  of  com  or  pota- 
toes between  each  two  rows  of  trees.  By  putting  two  or  three  seeds  in  a  place,  to  be 
thinned  out  to  one  if  both  or  all  germinate,  an  even  stand  can  be  secorea.  A  better 
way  is  to  plant  in  rows,  eleven  feet  apart,  running  north  and  south,  and  three  feet 
eight  inches, — ^in  the  marks  for  com ).  This  will  secure  straight  trees,  being  closer,  and 
tb^  may  be  thinned  out  to  eleven  feet  each  way,  when  large  enouffh  to  use  for  grape- 
stakes,  bean  or  hop  poles.  This  will  give  300  trees  per  acre,  or  3,000  trees  in  all,  allow- 
ing lor  some  vacancies,  though  in  all  cases  of  tree  planting,  whether  in  groves  or  screens, 
a  supply  of  good  plants,  grown  elsewhere,  should  always  be  in  readiness  to  use  in  fiU- 
intc  vacancies,  which  should  be  done  at  the  end  of  the  first  year. 

The  preparation  of  the  ten  acres,  at  $5  per  acre,  would  be  $50.  Average  cost  of  seed, 
60  cents  per  acre,  $5.  Planting,  $25.  The  cultivation,  during  the  first  five  years,  will 
be  paid  for  in  the  crops  grown  between  rows.  For  cultivation  fh>m  fifth  to  nintii 
years,  four  years,  with  horses  only,  $30  per  year,  $120.  After  this  time  no  cultivation 
or  care  will  be  needed.  This  makes  the  entire  cost,  in  seed  and  labor^  of  the  10  acres 
ef  trees,  $300.  These  trees  will,  at  twenty-five  years  of  age,  average  sixteen  inches  in 
diameter  at  the  ground,  and  about  ten  inches  at  the  height  of  sixteen  feet.    This  will 

five,  deducting  waste  in  sawing,  120  feet  of  lumber  per  tree.  Allowing  one-sixth  for 
amage  by  the  elements  and  lo8«  from  other  causes,  we  have,  in  round  numbers,  360,000 
foot  of  lumber,  which,  at  $50  per  M,  would  amount  to  $18,000.  The  value  of  the  tree- 
tops  for  fbel  would  be  equal  to  the  cost  of  preparing  the  logs  fbr  the  mill,  and  the  ex- 
pense in  sawing  wonld  not  exceed  $5  per  M.  This,  added  to  the  cost  of  producing  the 
trees,  and  the  amount  deducted  from  the  value  of  the  lumber,  leaves  $16,000  for  the  use 
<^ten  acres  of  land  for  twenty-five  years,  and  the  interest  upon  the  amount  expended 
in  planting  and  cultivating  the  trees  I  This  statement  may  be  deemed  incredible,  per- 
haps by  those  who  have  not  previously  turned  their  attention  to  the  subject ;  but  after 
much  study  and  many  years'  observation  and  measurements  of  growths  of  different  va- 
rieties of  trees,  I  auL  convinced  that  In  all  well-conducted  experiments  in  growing  ar- 
tificial groves  upon  our  large  prairies,  the  profits  will  not  fall  far,  if  at  all,  snort  of  the 
rates  above  stated.  It  must  be  home  in  mind  that  trees  standing  at  regular  and  proper 
distances  npon  rich  prairie  soil,  and  receiving  good  cultivation,  will  grow  much  faster 
than  the  same  varieties  found  growing  in  natural  groves.  For  a  list  of  varieties  suit- 
able for  planting  in  artificial  groves,  I  woulfi  refer  all  interested  to  the  lists  recom- 
mended by  onr  State  Historic(U  Society,  with  the  remark  that  the  planter  can  hardly 
be  in  error  in  planting  any  tree  which  is  indigenous  in  a  soil  and  climate  similar  to  his 
own ;  while  many  trees,  whose  native  homes  are  found  in  latitude  north  or  south,  have 
thus  far  proved  valuable,  ss  the  osage  orange  and  catalpa  ih>m  the  south  and  the  red 
pine  and  white  spruce  and  some  others  from  the  north.  Some  foreign  varieties  are 
equal  or  superior  to  any  of  our  natives,  among  which  are  European  or  Scotch  larch 
(best  of  all  foreign  deciduous  trees),  Austrian  and  Scotch  pines,  Norway  sprace,  and 
white  willow. 

SPRING  OB  FALL  PLANTING  IN  NEBRASKA. 

In  the  discossions  at  the  winter  meeting  of  the  Nebraska  State  Horti- 
ODltar&l  Society,  at  Omaha,  in  January,  1873,  Mr.  Abbey  stated  that  be 
bad  planted  3,000  trees  in  the  fall  of  1869,  and  5,000  the  following  spring. 
▲  lacger  proportion  of  those  were  killed  which  were  planted  in  the  fall 
than  tMse  in  the  spring.    The  latter  were  heeled  in  daring  the  winter. 
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and  almost  entirely  covered  with  earth.  He  thinks  the  ground  shoald  be 
prepared  in  the  foil  and  exposed  to  the  action  of  the  frost.  He  would 
plow  deep,  dig  the  holes  in  the  fall,  and  preferred  for  planting  two  years 
old. 

Governor  Fnmas  had,  until  recently,  advised  spring  planting  entirely, 
but,  as  he  has  had  more  experience  in  foil  planting,  was  becoming  favor- 
ably impressed  with  the  latter.  Cuttings  should  always  be  made  in  the 
foil,  that  they  might  callous.  This  would  be  the  case  with  the  roots  of 
the  trees.  Where  broken  they  would  callous  and  start  first,  before  the 
leaves,  which  should  always  be  the  case.  There  was  always  more  time 
at  that  season  for  the  work. 

Mr.  Gregg  bad  found  that  trees  he  had  planted  in  the  fall  did  well. 
He  commenced  planting  early,  as  soon  as  the  terminal  bud  was  hard- 
ened, and  stripped  off  tiie  leaves  before  moving  the  tree.  He  advised 
root-pruning  in  the  fall,  if  ever,  and  mulching  with  straw  or  litter. 

Mr.  Mason  had  planted  2,500  ash  in  the  fall :  did  not  lose  4  per  cent.; 
favored  thorough  working  ot  the  ground:  ana  procured  trees  of  home 
nurseries,  and  planting  the  same  day.  He  urged  careful  handling,  and 
cautioned  planters  in  strong  terms  to  beware  of  the  tree-peddler.  He 
offered  the  following  resolution,  which  was  unanimously  adopted : 

Betolved,  That  the  State  Historical  Society  leoommeDd  to  those  ]>lantiDK  orchards  to 
purchase  trees  from  the  nearest  narsery,  and,  if  practicable,  prepare  the  ground  oara- 
lolly  in  the  &!!»  by  deep  ploughing,  and  take  up  trees  and  set  them  the  same  day. 

Mr.  Brewster  had  planted  an  orchard  of  trees  flN>m  Illinois  and  taken 
special  pains,  but  lost  60  per  cent.  Last  spring  he  had  set  all  Nebraska- 
grown  trees,  with  the  best  of  success. 

Governor  Saunders  had  best  success  when  quick  planting  was  adopted. 
As  soon  as  a  tree  was  dug,  puddle  the  roots,  and  by  that  means  prevent 
their  drying. 

Tree^pUmting  t n  ITebraska.'^ldT.  J.  T.  Allan,  then  president  of  the  Ne- 
braska State  Horticultural  Society,  in  a  report  to  the  legislature,  in  1874, 
estimates,  from  reports  received,  that  twelve  million  forest  and  one  mill- 
ion of  fruit  trees  had  been  planted  in  that  State  in  the  spring  of  1874.. 
A  law  was  inuch  needed  requiring  precinct  assessors  to  collect  statistics 
upon  this  and  other  subjects  of  practical  industries. 

Nebraska  was  theflrst  State  in  which  an  Arbar-Dayw^B  appointed,  and 
the  idea  thus  suggested  has  since  been  &ivorably  received  in  Iowa,  Min- 
nesota, and  elsewhere. 

EVSBGBBEN-PLANTIlVa  IN  NBBRASKA. 

As  to  the  proper  season  for  planting  evergreens,  the  authcNr  of  an  arti- 
cle in  the  Fourth  Beport  of  the  Nebraska  State  Board  of  Agriculture 
(p.  440)  remarks: 

The  exact  time  when  evergreens  should  be  moved  has  excited  much  discussion,  and 
there  is  a  wide  difference  of  opinion  as  to  the  prosier  season.  Mv  expedonoe,  after  re- 
peated trials,  is  that  Jnst  when  the  bnds  first  begin  to  sweU  in  the  spring  is  the  time ; 
while  those  removed  after  they  have  grown  an  inch  were  mostly  faUores.  While  a 
decidnons  tree,  when  planted,  is  withoot  leaves,  an  evergreen  has  an  abundance  of  foli- 
age to  give  off  evapK>ration.  Just  at  the  time  mentioned  the  spongioles  have  eran- 
menoed  vigorous  action ;  the  resinous  sap  is  thinned,  and  what  is  needed  to  secure  a 
new  growUi  is  careful  handling ;  see  that  the  earth,  which  should  be  in  close  contact 
with  the  roots,  is  finely  pulvensed,  and  avoid  by  all  means  giving  too  much  water.  To 
insure  the  srowth  of  any  tree  a  certain  amount  of  warmth  in  the  soil  is  neoessary.  This 
cannot  be  found  when  the  planting  is  done  early  in  the  spring,  and  in  consequence  the 
fibers  loee  their  vitality  anil  are  unable  to  draw  the  required  nourishment.  Advantage 
shoald  be  taken  of  cloudy  days,  when  both  roots  and  tops  are  not  exposed  to  the  hot 
sun  or  drying  winds,  and,  if  the  ground  is  moist,  sufficient  wat«r  only  is  needed  to  set- 
tle the  earth  about  the  roots,  and  then  mulching  to  some  distaooe  around  the  tree  wiU 
j^tain  the  moisture  and  keep  down  weeds. 
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Saggested  by  ten  years'  experience  as  an  evergreen- tree  raiser,  and 
ten  years  as  an  evergreen-forest  planter : 

Ist.  NeTer  plant  yonr  evergreeos  in  the  fall  of  the  year,  bnt  do  it  in  the  spring  aa 
early  aa  yon  can  obtain  the  trees. 

2d,  Do  not  aet  yonr  trees  in  the  ground  deeper  by  an  inch  than  they  stood  in  the 
nntaery.  Use  no  manure  of  any  kmd  in  planting  evergreens  or  larch,  bnt  let  the  soil 
be  mellow  and  friable,  without  lamps  in  contact  with  the  roots. 

3d.  Do  not  plant  trees  under  two  years  old  even  for  stocking  a  nursery,  and  for  the 
garden  and  lawn  give  the  prtference  to  trees  ono  to  three  feet  nigh. 

4th.  Never  dig  deep  among  the  roots  of  yonr  trees,  but  keep  the  soil  mellow  and 
moist  at  the  sunace  by  ;a  light  mulching  of  bruised  straw  or  hay,  that  will  prevent  the 
weeds  ftom  erowing. 

5th.  Last,  but  not  least,  get  yonr  trees  direct  from  a  nursery,  carefhllv  avoiding  trees 
that  are  heeled  in  by  peddlers  in  the  fall,  because  such  are  always  killed  at  the  root, 
notwithstanding  their  green  appearance ;  and  here  allow  roe  a  little  digression.  Give 
Tour  preference  to  home  nurseries.  Tou  have  men  here  engaged  in  the  business  who 
nave  spent  their  life-time,  judging  what  varieties  of  trees  you  could  better  plant,  for 
your  profit  and  Bncceas,-^Fourth  Ah.  Report  of  liiibraska  Stale  Board  of  AgrioulUre, 
1873,  p.  443.) 

t 
METHOD  OP  CmLTIVATION  BY  THE  VnNNEE  OP  A  PHIZE. 

A  Statement  made  by  Hiram  O.  Minick,  of  Nemaha  Gonnty,  Ne- 
braska, to  whovi  a  premiam  was  awarded  for  the  cultivation  of  a  grove 
of  not  less  than  1,000  trees,  gives  the  following  acconut  of  his  method 
of  ealtivation : 

The  ground  was  plowed  in  the  spring,  tiie  same  as  for  a  crop  of  com,  and  crossed  out 
at  distanoea  of  five  feet  by  seven.  The  Cottonwood  yearling  trees  were  procured  on  a 
■and-bar  in  tiie  Missouri  River  in  the  fall  ptrevioos,  and  heeled  in  during  winter.  By 
seleeting  a  spot  on  the  sand-bar  where  the  snrface  of  the  sand  is  bnt  little  above  the 
water  in  the  river,  the  yearling  trees  can  be  pulled  out  with  great  rapidity,  probably 
at  the  ratei  of  a  thousand  in  twenty  minutes,  the  operation  being  similar  to  pulling 
flax,  and  the  trees  oas  thus  be  taken  up  preserving  their  rootlets  entire,  thus  securing 
thera  in  the  beat  possible  condition  for  transplanting ;  and  taken  at  this  age  they  re- 
onve  bnt  little  check  in  their  growth  by  the  operation.  Part  of  my  grove  was  planted 
with  the  apade,  the  operation  being  the  same  aa  for  a  hedge.  Another  part  of  the 
grove  was  planted  by  drawing  a  deep  furrow  with  the  plow,  and  dropping  the  trees  at 
the  eioasinfls  of  the  terows,  the  roota  in  the  furrow  and  the  tojw  prcjecting  out,  and 
then  cover  oy  throwing  anoUierfhrrow-slioe  upon  the  roots  and  base  of  the  stock  with 
a  pkrw.  This  left  the  trees  leaning  at  an  angle  say  of  forty-five  degrees,  and  fearing 
this  position  would  be  injurious  to  the  trees,  I  took  the  pains  to  place  some  of  them 
carefnUy  ereet ;  but  upon  an  examination  of  the  trees  after  one  year's  growth  no  dif- 
ference was  perceptible  in  those  left  leaning  and  those  straightened  up,  as  they  inva- 
riably start  tneir  growth  from  a  bud  near  the  base  of  the  stock  and  grow  erect.  The 
portion  of  my  grove  composed  of  cotton  wood  contains  about  3,000  trees,  and  was  the 
work  of  two  men,  a  boy  and  team,  one  day  planting.  The  ground  was  cultivated  sim- 
ilar to  eom  Sar  two  yean  after  planting.  This  required  one  hand  and  horse  two  days 
each  year  to  five  acres  of  ground.  The  maple  portion  of  my  grove  was  planted  by  pre- 
paring the  ground  the  same  as  above,  and  dropping  the  seed  (which  had  been  procured 
fh>m  trees  on  the  Nemaha  River)  in  the  furrow  and  covering  with  the  harrow,  and 
cultivating  as  above.  The  seed  ripens  about  the  middle  of  May,  and  is  generally  very 
akpndaat.    Tiie  following  may  be  considered  as  a  fair  estimate  of  the  cost  of  the  grove : 

Hind  and  team  one  day  procuring  trees $3  00 

Two  men,  boy,  and  team  employed  in  planting 5  00 

Plowing  ground 5  00 

Two  yean*  cultivation  of  trees 9  00 

Tdtal $22  00 

TIMBERGROWINa  IN  NEBRASKA. 


f  jr,  W.  Bavidson,  in  the  Fourth  Report  of  the  State  Boerd  of  Agricnltnre,  p  444.] 

*  -^    *   n»  he&t  method  of  stocking  our  prairies  with  timber  is  to  prepare  the 
'  r  aa  fon  would  if  you  were  going  to  raise  a  large  crop  of  com.    The  quick- 
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est  way  to  raisin  a  irrove  is  with  cattiniCB  of  cotton  wood  or  willow.  I  plow,  drag,  nod 
mark  the  same  as  for  corn,  fonr  feet  each  way,  which  will  contain  2,722  hills  to  the 
acre.  I  should  plant  one-half  to  trees,  four  feet  one  waj  and  eight  the  other,  making 
1,301  trees,  and  the  other  in  corn  for  two  years,  to  pay  for  cultivation,  and  that  is  all 
the  cultivation  needed.  I  should  adopt  the  same  plan  in  plantiog  aooms,  hickoiy- 
nuts,  white  and  hlack  walnuts,  soft  maple,  elm,  and  ash,  where  the  sprouts  are  one 
year  old.  White  pine,  arborvite,  red  cedar,  European  and  American  larch,  when 
large  enough  to  transplant,  require  more  cultivation.  I  estimate  the  cost  of  preparing 
an  acre  ana  getting  the  cuttings  of  soft  maple  or  ash  (they  can  be  had  by  the  thousand 
along  our  streams)  at  $3  per  acre.  A  man  can  plant  two  and  a  half  acres  per  day. 
This  is  all  the  cost  for  ten  years,  except  interest  and  taxes  on  land.  I  have  1,361  trees 
per  acre ;  seven  years  from  planting  1  will  cut  one-fourth,  or  340  trees,  equal  to  15 
cords  of  wood ;  tne  eighth  year  15  cords  more;  the  ninth  the  same;  the  tenth  year  yon 
see  my  profits.  I  should  cut  what  is  left,  456  trees.  Allow  four  trees  to  the  cord,  so 
as  not  to  overestimate  it.  I  have  several  trees  only  ten  years  old,  which  are  14  incnes 
in  diameter  and  50  feet  high ;  four,  I  think,  would  make  a  cord.  Allowing  six  trees  to  * 
the  cord,  we  have  76  cords,  and  with  45  cords  cut  before,  121  cords.  At  $3  per  cord 
allowing  $1  for  cutting,  1  have  f242.  I  contend  that  five  acres  planted  to  cottonwood  v 
after  a  c;rowth  of  seven  years,  will  furnish  one  family  with  fuel  for  one  stove  a  life-time 
and  saLTenongh  to  pay  for  the  use  of  the  land  besides.  I  claim,  after  fifteen  years 
experience  in  tree-planting  on  this  plan,  which  I  adopted  last  spring  on  Arbor  Day.  on 
my  new  farm  in  Otoe  County,  Nebraska,  that  the  white  willow  (SaUx  alba)  is  equal  to 
soft  maple  for  wind-breaks  and  fuel,  and  superior  to  all  trees  for  rapidity  of  growth, 
as  well  as  good  for  timber.  Chestnut,  too,  is  super-excellent.  The  climatic  icfluence 
of  timber  is  discernible  in  the  regular  attraction  of  rain  and  tempering  the  chilly  winds 
of  winter. 

PLANTING  IN  NEBBASKA. 

[From  on  artlole  by  Jamet  Morris,  In  the  Fourth  Beport  of  the  State  Board  of  Agricttltnre,  p.  454.1 

«  «  «  wiiat  shall  we  plant  in  Nebraska  that  will  most  quickly  and  fully  meet  our 
requirements  f  Shelter  and  shade  are  our  immediate  and  imperative  n^cessitv.  To 
provide  these  we  unhesitatingly  recommend,  first  of  all,  our  native  trees,  in  the  rollow- 
mg  order:  Soft  maple,  willow,  cottonwood,  bQckeye,  ash.  The  maple  is  raised  ^m 
seed  as  easily  as  com ;  makes  a  good  shelter  when  thickly  planted  in  rows,  and  a 
fateful  shade  where  room  is  given  to  its  lateral  branches.  It  furnishes  a  fuel  which, 
Uiough  it  does  not  consume  as  slowly  as  oak  and  hickory,  makes  a  quick,  hot  fire. 
The  willow,  objected  to  by  many  as  a  harbor  for  insects,  yet  offers  a  complete  break  to 
the  keen  winds,  grows  rapidly  to  a  ^pod  sise,  and  some  varieties,  as  the  white  and  tho 
weeping  willow,  furnish  good  timber  for  fhel  and  manufacturing  purposes.  The 
common  osier,  planted  upon  wet  spots,  will  pay  as  well  as  any  other  crop  on  the  farm. 
Cuttingsof  all  varieties  are  easily  !»nd  cheaply  secured.  #  •  » 

As  a  source  of  profit  the  raisin*;  ct'  trees  in  Nebraska  ranks  next  to  the  raising  of 
stock.  A  quarter-section  planted  with  chestnut,  spruce,  larch,  maple,  mammoth  aspen, 
or  even  inferior  trees,  would,  in  ten  years,  yield  a  satisfactory  return  for  the  investment. 

CLOSE  PLANTING  OF  COTTONWOOD. 

Judge  Whiting,  of  Monona  County,  Iowa,  remarked  in  1869,  that  he  had 
at  first  planted  cottonwood  eight  feet  apart  each  way,  giving  each  tree 
64  square  feet  of.  ground.  They  grew  well,  but  too  many  branches  in 
proportion  to  the  amount  of  body  wood.  He  had  adopted  the  rule  of 
planting  three  feet  each  way,  giving  nine  square  feet  to  a  tree,  and  in 
this  order  they  grew  tall  and  straight,  soon  shaded  the  ground,  and  in 
three  years  needed  no  further  cultivation  than  thinning  as  became  ne* 
cessary,  by  removing  alternate  rows  and  drawing  out  the  poles  with  one 
horse  and  achain. 

THE  PLANTING  OP  TBEES  ALONG  HIGHWAYS. 

In  affirming  that  avenues  of  trees  along  highways  add  greatly  to  the 
ornament  of  a  country,  and  contribute  to  the  enjoyment  of  those  travel- 
ing, it  does  not  necessarily  follow  that  they  should  be  planted  every- 
where. Their  known  effect  in  reducing  evaporation  from  the  soil  that 
they  shade,  doubtless  tends  to  hinder  roads  from  drying  so  rapidly  after 
rains  as  they  would  in  an  open  country ;  but  damp  roads  are  not  dusty, 
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and  here  an  inconTenience  is  in  some  degree  balanced  by  a  benefit.  They 
may  keep  roads  muddy  for  a  time  in  spring,  but  if  evergreens,  tbey  tend 
to  keep  the  snows  from  melting  in  winter  when  sleighing  is  desirable. 
There  may  also  be  eases  in  which  a  farm  is  already  too  mnch  shaded 
for  the  good  of  its  crops.  In  short,  the  planter  must  exercise  here,  as 
in  all  things,  a  proper  discretion,  and  balance  the  arguments  for  and 
against.  It  would  probably  result  in  planting  by  the  wayside  as  a 
rule,  in  a  great  majority  of  cases — the  spaces  being  wider  apart  where 
objections  were  brought  on  account  of  mud.  Where  this  tendency  exists 
it  may  be  in  a  large  degree  obviated  by  trimming  up  the  trunks  so  that 
the  shadows  will  not  remain  long  in  a  place,  and  a  free  circulation  of 
the  air  is  permitted ;  this  will  also  remove  much  of  the  objections  about 
'  the  shading  of  cultivated  land. 

OBNAMENTAIi  PLANTING  IN  PARIS. 

The  number  of  trees  in  avenues  in  Paris,  according  to  a  statement 
made  in  1875,  is  102,154.  All  streets  more  than  26  meters  wide  are 
bordered  on  each  side  by  rows  of  trees.  If  36  meters  wide,  ther^  is  a 
double  row,  and  if  40  meters,  there  is  usually  a  plateau  in  the  middle, 
with  a  carriage-way  and  sidewalk  on  each  side.  The  trees  are  set  at 
least  5  meters  from  the  front  of  the  houses,  and  they  are  5  meters  apart 
and  1.5  meters  from  the  borders  of  the  walks. 

The  choice  of  species  presented  some  difficulties,  on  account  of  the 
nature  of  the  soil,  and  the  only  kinds  finally  selected  were  the  sycamore 
(Platanus)  and  the  horse  chestnut  (JEsculti^).  A  third  kind,  the  Pla- 
nera,  was  employed  on  the  Boulevard  de  PHOpital,  and  promises  well. 
The  cost  of  maintenance  is  190,000  francs  per  annum,  including  the 
care  of  plats  on  which  the  trees  stand,  the  removing  of  dead  trees,  &c. 
The  gardens,  squares,  or  planted  places,  (besides  the  four  great  promen- 
ades of  the  Bois  de  Boulogne,  the  Pare  des  Buttes-Chaumont,  the  Bois 
de  Vincennes,  and  the  Pare  de  Montsouris,  together  amounting  to  1,835 
hectares,)  are  74  in  number,  amounting  to  57  hectares. 

For  some  years  past,  many  of  the  trees  in  Paris  have  been  ob- 
served to  shed  their  leaves  prematurely.  It  was  found  to  be  due  to  a 
great  number  of  minute  insects  of  the  genus  AacaruSj  which,  appearing 
in  May  and  June,  gathered  in  great  numbers  on  the  under  sides  of  the 
leaves,  causing  them  to  curl  up  and  finally  fall.  So  far  as  noticed,  the 
Ailanthus  appeared  to  be  exempt.  The  Tilia  argeniea  and  T,  parmeterii 
appeared  to  be  preserved  by  a  pubescence  under  the  leaf.  The  JEscuIur 
nStcundaf  with  its  coriaceous  leaves  and  robust  habit,  appears  to  resist 
the  attack  of  the  insect,  and  to  hold  its  leaves  till  winter. 

OBLIQUE  PLANTING. 

Among  the  established  rules  of  planting  are  the  tiiree  following : 

1.  86t  to  the  same  depth  as  the  plant  stood  in  the  nursery. 

2.  Spread  with  the  hand  the  fibers  of  the  root  in  their  natural  direc- 
tion. 

3.  It  is  essential  that  the  plant  should  stand  upright. 

A  recent  writer*  has  shown  that  these  rules  have  their  exceptions, 
and,  describing  the  usual  manipulation  of  planting,  says: 

The  w<vk]xiai)  takes  the  plant  in  his  l^tband,  holds  it  vertically  in  the  middle  of  the 
liOl#  to  Aa  ]^roper  depth,  and  with  the  right  band  (not  particnlarly  caring  for  the  direc- 

ttt.  fiMrfmbeoQ,  in  the  Bevue  des  Eatuc  et  For^tSf  1875,  p.  13U.    The  above  is  bat  a 
1  ab^raot  of  this  article. 
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floD  of  the  roots),  fill  in  the  earth  aronnd  the  plant,  crowding  it  down  as  it  fills  np,  and 
press  it  down  with  the  feet.  The  operation  thus  aescribed  wonld  be  called  well  done, 
if  executed  carefully  and  without  slighting.  But  as  we  turn  in  and  press  down  the 
earth,  the  radicles  are  crowded  together  in  a  vertical  direction,  like  the  rods  of  an  nin- 
hrella  when  shot,  instead  of  being  in  a  natural  position,  and  more  or  less  plants  will 
be  lost. 

My  plan  wonld  be  o«  follows : 

Having  thown  out  the  dirt,  I  would  put  about  half  of  it  back,  so  as  to  make  a  Slope 
on  one  side,  against  which  I  would  lay  the  plant,  the  roots  being  of  the  same  depth 
as  before  being  drawn.  In  this  poeiiion  it  is  easy  wiUi  either  hand  to  spread  out  the 
radicles,  and  finish  by  filling  the  hole  and  pressing  in  the  earth,  as  commonly  done. 
Plantations  thus  executed  in  1859  appear  now  sensibly  better  than  those  in  adjacent 
grounds,  executed  at  the  same  time  and  in  the  common  way.  But  in  this  case  the 
plants  were  buried  deeper  than  the  rule  prescribes,  and  to  tms  may  be  due  a  part  of 
the  success. 

In  deciduous  plantations  it  is  a  rule  to  trim  the  young  plants  more  or  less,  so  as  to 
preserve  a  due  balance  between  the  roots,  torn  and  lessened  by  the  extraction,  and  the 
top.  Resinous  species  should  never  be  subjected  to  this  operation,  but  they  generally 
shed  more  or  less  of  the  lower  leaves,  which  amounts  to  the  same  thing,  and  leave  only 
a  tuft  of  small  branches  and  leaves  at  the  top,  exposed  to  the  winds  and  the  weight  of 
snows,  which  are  most  liable  to  injury  the  first  wmter. 

It  therefore  appears  probable  that  a  youn^  plant  wonld  suffer  less  to  have  these 
lower  leaves  hurled,  than  to  lose  them  by  drying  in  the  air,  and  that  planting  a  little 
deeper  is  beneficial — rules  to  the  contrary. 

On  the  other  hand,  if  we  plant  yonu|(  oaks  in  antnmn,  some  vertically  and  others 
horizontally  (it  might  not  be  the  same  in  spring,  and  I  give  my  own  experiences),  it 
does  not  appear  to  show  any  differebce.  It  appears  chiefly  important  that  the  plants 
be  laid  deep  enough,  while  by  the  oblique  method  the  roots  are  most  easily  placed 
somewhat  in  their  first  position. 

As  to  expense  in  planting,  the  difference  of  time  is  from  15  to  20  per  cent,  in  favor  of 
the  methoa  recommended,  which  has  moreover  a  decided  advantage  of  not  being  so 
liable  to  damage  from  the  heaving  of  irost. 

I  do  not  hesitate  to  recommend  the  burning  of  more  of  the  stem  than  was  covered 
before,  the  proportion  extending  to  two-thirds  or  more. 

PLANTATION  OP  EVERGREENS— PROFESSOR  AMOS  RATON'S  DIRECTIONS. 

Prof.  Amos  Eaton,  in  his  Geological  and  Agricultural  Survey  of  Rens- 
selaer County,  New  York  (1822),  alluding  to  the  difficulty  of  transplant- 
ing evergreenSi  attaches  importance  to  the  most  careful  handling  and 
to  the  keeping  of  the  roots  moist  by  retaining  the  soil  upon  them,  or 
covering  with  wet  moss,  cloths,  &c.  They  suc^eded  best^  according  to 
his  observation,  when  the  roots  were  not  bent  or  distorted  in  planting. 
They  should  be  cut  off  at  a  distance  of  one  or  two  feet  from  the  stem, 
and  taken  up  without  force  or  without  wounding  the  body  or  limbs. 
He  laid  down  the  rule  of  never  cutting  off  a  limb  until  at  least  a  year 
after  transplanting,  and  of  never  pruning  evergreens  at  first  close  to 
the  stem.  He  would  leave  four  or  five  inches,  which,  after  it  had  with- 
ered and  died,  might  be  cut  close  without  injury  to  the  wounded  part, 
which  shonld  be  covered  with  some  kind  of  adhesive  paste. 

In  selecting  evergreens  from  the  woods,  care  should  be  taken  to  obtain 
only  those  that  grew  in  open  and  exposed  situations,  and,  as  nearly  as 
might  be,  from  a  soil  in  composition,  texture,  and  dryness  as  nearly  as 
possible  like  that  to  which  it  is  to  be  transferred. 

Deciduous  forest-trees  required  less  care,  excepting  oak,  walnut,  and 
ash  trees,  wbich  req,oired  the  same  treatment  as  evergreens. 

ETEBGREEN  PLANTINO  IN  ILLINOIS  AND  IOWA. 

Mr.  Samuel  Edwards,  formerly  of  Mendota,  HI.,  who  has  had  an  ex- 
tensive experience  in  planting  evergreens,  states  his  belief  that  the  sur- 
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face  soils  of  Towa  and  Illiuois  appear  to  be  well  adapted  to  this  class  of 
trees.^    He  remarks : 

ExtensiTe  plantings  of  piii«8  and  Janipen  may  he  made  with  perfect  safetr  on  sandy 
aoils,  and  thone  having  a  thin  layer  of  poroos  snrfiAce  soU.  Bat  on  snch  soils  I  wonld 
not  advise  any  one  to  pnt  ont  plants  of  less  size  than  1  foot  in  height;  2-foot  plants 
wonld  do  better.  Ezoeesiv^y  dry  seasons  are  almost  certainly  fatal  to  small  plants  on 
such  soils.  Paddling  the  roots  "with  clay  mortar  is  always  advisable  when  planting 
oat  evergreens,  being  snre  to  have  roots  perfectly  wet  when  placed  in  position  for 
covering  with  dirt.  In  each  soils,  too,  it  is  best  to  set  deeper  than  the  plants  stood  in 
norsery.    In  moist  localities  arbor  vit»s  and  spruces  are  perfectly  at  home. 

In  the  discassioQ  of  this  paper  the  opinion  was  expressed  that  the 
Korway  spruce  was  the  best  ornamental  evergreen  for  Eastern  Iowa. 
The  white  pine  had  proved  healthy,  bat  the  Sa)tch  and  Aostrian  pines 
had  been  badly  infested  with  a  kind  of  aphis,  which  injured  the  trees. 

In  dry  soilSi  evergreens  had  suffered  firom  drought,  but  on  p<m>us  soils 
they  bad  generally  been  grown  with  success.  The  relatively  dry  air  of 
the  West,  as  compared  with  that  of  Europe*  appeared  to  account  for 
the  great  difference  observed  with  respect  to  the  locations  and  conditions 
under  which  evergreens  will  thrive.  It  was  remarked  by  one  who  had 
seen  planting  operations  in  Europe  that — 

Wherever  a  larch,  spmoe,  or  pine  can  be  started,  (even  with  rock  near  to  the  surface.) 
the  plants  grow  with  a  Inxnnance  we  can  never  attain  here  under  the  moel  favorable 
conditions.  The  forester  there  goes  to  his  work  of  planting  eonif^roas  seedlin|^  with 
the  plants  wrapped  np  in  a  dry  rag.  He  makes  a  hole  with  a  tool  provided  for  the 
purpose,  sticks  in  the  plant  without  regard  to  shape  or  position  or  the  roots.  Tho 
cavity  is  closed  by  a  movement  of  the  tool  and  a  motion  of  the  foot,  and  the  work  is 
done.  Tet  the  plants  rarely  fail  to  grow,  and  that  with  a  vigor  wonderfnl  to  behold 
on  such  sterile  soU. 

EYERaBSEN  PLANTIKG— METHODS  AND  ADYIOS  OF  MB.  B.  DOUaLAS. 

Mr.  Bobert  Donglas,  of  Waukegan,  lU.,  in  a  lectnre  before  the  Kan- 
sas State  Hoirticnltnral  Society,  sums  ap  the  whole  substance  of  success 
in  tnuisplanting  evergreens  in  a  few  words:  *^  Plant  early  in  the  spring ; 
never  allow  the  roots  to  become  dry,  and  pack  the  cronnd  tight,  so  that 
they  cannot  shake  about  or  be  moved  by  the  winds."  He  would  plant  as 
soon  as  the  frost  is  out  of  the  ground,  ^first  puddling  the  roots  as  soon 
as  received),  and  plant  a  little  deeper  than  they  had  grown  in  the  nur- 
seiy.  The  center  of  the  hole  should  be  elevated  to  set  ttie  tree  on,  and 
the  roots  should  be  spread  out  and  filled  in  compactly,  and  particularly 
nnd^  the  tree,  so  that  it  will  not  sink. 

In  his  own  practice  he  sowed  the  seeds  in  the  spring,  until  May.  in 
beds  4  feet  wide,  broadcast,  and  raked  in.  The  young  plants  must  be 
shaded^  the  first  year  at  least,  by  lath,  cloth,  or  brush,  and  his  former 
practice  was  to  lay  frames  of  lath,  with  spaces  as  wide  as  the  strips,  over 
the  seed-beds.  Another,  and  by  some  regarded  as  a  better  screen,  is  a 
frame-work  of  poles  raised  upon  posts  ab>ut  6  feet  high,  and  covered 
with  brash.  He  would  bed  out  the  plants  from  3  to  6  inches  apart  in 
the  rows^  and  the  rows  12  to  18  inches  apart,  shading  the  first  season, 
and  working  with  the  hoe.  The  earth  should  be  drawn  up  to  the  plants 
at  t^e  last  boeing  of  the  season,  to  prev^it  heaving  out  in  winter.  In 
two  years  from  planting  they  will  be  nice  stocky  trees,  averaging  about 
1  fbot  in  beight,  and  may  then  be  planted  in  nursery  rows,  3  or  4  feet 
apart^ct  in  shelter-belts  and  hedges.  Three-year-old  plants,  6  to  9  inches 

>  Jhtswictione  of  Iowa  EorUoiUturdl  Society  1875|  p,  124. 
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high,  may  be  planted  immediately  into  3-foot  or  4-foot  rows.    His  ad- 
vice in  the  choice  of  kinds  for  different  sitnations  was  as  follows : 

For  hedges  and  screeDS,  not  inteDded  to  grow  higher  than  8  feet,  plant  the  American 
arbor  yitn ;  for  higher  hedges  and  screens,  plant  Norway  spmce ;  for  wind-breaks, 
sheltering  orchards,  Slc,  plant  Scotch  pine  or  Norway  sprnce. 

For  ornamental  planting,  use  Norway  spruce  more  freely  than  ony  other  evergreen. 

I  wonld  particularly  cafl  your  attention  to  the  European  or  Tyrolese  larch,  as  un- 
doubtedly the  most  valuable  timber-tree  for  extensive  planting,  combining  the  dura- 
bility of  the  red  cedar  with  rapidity  of  growth,  extreme  hardiness,  freedom  £rom  dis- 
ease, and  adaptability  to  almost  every  variety  of  solL^ 

EVEEGBEEN     SEEDLINGS. — OBSERVATIONS    OP    H.    M.    THOMPSON,    OF 

SAINT  FEANGIS,  WIS. 

Losses  have  very  often  been  experienced  in  transplanting  evergreen 
seedlings,  and  these  have  often  been  attributed  to  the  fact  that  they 
had  been  grown  in  the  shade;  but  this  result,  Mr.  Thompson  thought, 
was  not  wholly  due  to  the  sudden  transition  fh)m  shade  to  sunlight, 
but  to  other  causes,  such  as  the  pulling  up  of  the  plants  instead  of 
digging  with  a  spade,  imperfect  packing,  and  exposure  of  the  roots  to 
the  air.  It  is  well  known  that  shade  is  one  of  the  most  essential  re- 
quirements of  a  young  evergreen  plant,  enabling  it  to  retain  an  equable 
volume  of  moisture,  and  preventing  evaporation  from  the  soil.  In  order 
to  ascertain  what  would  be  the  result  of  exposure  to  full  sunlight,  in 
the  spring  of  1874  he  had  removed  the  screens  from  several  beds  of  one- 
year-old  Korway  seedlings  and  Scotch  pines,  and  from  two-year-old 
Austrian  pines  and  arbor  vitSBS.  During  May  and  a  part  of  June,  the 
moisture  was  sufficient  for  a  fine  growth,  and  favorable  to  the  de- 
velopment of  buds  and  rii)eniug  of  the  wood.  But  for  five  successive 
days  in  July,  the  heat  was  excessive,  rising  from  98  to  103  degrees ;  the 
surrounding  objects  tended  to  hinder  a  free  circulation  of  air,  and  the 
heat  and  evaporation  must  have  been  excessive. 

In  autumn  it  wa^  found  that  the  loss  of  the  Norway  spruce  was  about 
fifteen  per  cent ;  arbor  vitsd  fifteen  per  cent. ;  Scotch  pine  less  than  half 
of , one  per  cent. ;  Austrian  pine  no  loss.  The  loss  of  the  former  of  these 
was  attributed  to  the  fact  that  the  liberal  roots  of  these  species  of  seed- 
lings grow  nearer  the  surface,  and  are,  therefore,  more  liable  to  injury 
from  heat  and  evaporation.  In  August  of  the  same  year,  he  trans- 
planted 10,000  Scotch  pines  from  the  beds  that  had  been  exposed,  with 
a  loss  of  less  than  half  of  one  per  cent.  In  June  and  July,  1873,  he 
transplanted  about  30,000  Norway  spruce,  two  to  six  inches  in  height, 
without  loss;  these  transplantings  being  at  an  unsual  season  of  the 
year,  but  in  a  cool,  damp  atmosphere,  and  in  a  wet  soil  after  a  rain,  the 
June  and  July  transplanted  seedlings  being  sheltered  by  lath  screens; 
the  August  planting  of  Scotch  pine  having  no  protection  until  nearly  a 
month  after  the  transplanting  was  completed.  His  practice  had  been 
for  years  to  bed  out  all  seedlings  less  than  six  inches  in  height,  and  pro- 
tect them  the  first  season  with  a  cheap  screen ;  larger  si^  seedlings 
either  bedded  out  or  planted  in  nursery  rows  and  mulched ;  the  loss 
from  drought  under  this  treatment  being  too  trifling  to  mention.  His 
deductions  from  these  observations  were — ^that  nursery-grown  seedlings 
having  an  ample  supply  of  roots,  if  properly  bandied,  planted,  and 
cared  for,  will  survive  and  produce  satisfactory  results.* 

^  Transactions  of  Kansas  State  Borticulimral  Society ,  1872.  p.  182.^  In  some  local! cioB 
the  loroh,  grown  rapidly,  has  come  to  the  else  of  a  fine-looking  tree  before  ice  wood 
has  hardened,  and  snch  timber  by  no  means  Jostiiies  the  repatation  for  durability  here 
given.  Oar  experience  with  this  tree  has  not  yet  been  sufficiently  long  to  enable  nsto 
determine  how  far  this  valuable  property  in  the  timber  will  be  acouired  by  age. 

s  Transactions  of  Wisconsin  State  Sortioultural  Soi^if,  1875,  p.  90.  ' 
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ON  THE  PBOPAGATION  OF  EYEIIGSEENS— EXPERIENCE  OP  A  SUCCESS- 
FUL PLANTER. 

Mr.  Samael  Edwards,  of  Illinois,  who  has  had  emineDt  success  in 
planting  evergreens,  at  the  University  conrse  of  lectures  and  discussioDS 
held  at  Bockford,  lU.^  in  Febraary,  1870,  made  the  following  statements 
couceming  the  handling  of  evergreens : 

I  have  had  a  good  many  years'  ezperioDce  wi^h  evergreens.  Growing  them  from  seed 
in  ordinary  seasons  on  oor  prairies  is  rather  difficult.  A  wet  season,  like  the  last,  is 
better ;  but,  as  a  rule,  those  who  are  inexperienced  had  better  bay  their  trees. 

To  grow  evergreens,  soil  that  is  abont  one-third  sand,  with  some  mold,  shonld  be 
need.  The  seeds  should  be  covered  once  or  twice  their  diameter.  They  should  be  sown 
early  to  prevent  their  **  damping  off."  This  arises  from  excess  of  moisture  in  hot 
weather.  We  sow  on  dry  sand  to  check  it.  Sow  the  seeds  in  beds  four  feet  wide ; 
abont  two  pounds  of  the  seeds  of  the  Eurox>ean  larch,  or  of  the  pines  to  the  square 
rod.  Cover  the  young  plants  with  leaves  the  first  wintw.  Leave  the  plants  two  jotLm 
in  the  beds  before  transplanting.  Birds  are  fond  of  the  seeds,  and  must  be  watched. 
In  getting  trees  fhnn  the  forests,  plant  them  as  quickly  as  possible,  and  put  a  shade  of 
laths  over  them.  Plant  them  clost^^ly  in  the  bed ;  leave  them  in  the  bed  generally 
two  years,  and  then  plant  the  rows  two  and  a  half  feet  apart,  but  the  trees  close 
together  in  the  rows.  W^e  sowed  our  seeds  last  year  at  Green  Bay.  The  atmosphere 
is  not  so  dry  there;  the  birds  are  the  only  trouble.  I  prefer  to  plant  evergreens  when 
in  a  state  of  rest,  but  they  can  be  moved  in  a  moist  dajr  until  late  in  the  season.  In 
that  case  I  would  plant  late  in  the  evening^  water  heavily,  and  protect  them  t!ie  next 
day  fit>m  the  sun.  Trees  for  bolts  I  place  ten  feet  apart  in  tne  row,  and  break  the  joints 
with  the  next  row. 

Bed  cedar  has  generally  succeeded  pretty  well  until  three  or  four  years  ago.  Hemlock 
is  grown  best  in  partial  shade.  The  American  yew  is  fine  in  the  shade.  It  is  similar  in 
leaf  to  the  European,  and  to  the  hemlock.  It  is  propagated  readily  Arom  cuttings  in 
the  shade,  late  in  May.  The  Norway  spruce  will  bear  shearing  well ;  as  also  the  arbor 
vit». 

[In  answer  to  queries.}  When  the  branches  are  too  thick,  taking  out  the  alternate 
branches  often  does  very  weU.  It  will  answer  to  move  seedlings  that  have  not  been 
transplanted,  if  you  pjre  careful.  I  would  Just  as  soon  have  trees  from  the  woods ;  but 
they  must  be  carefully  handled,  and  be  small  ones,  not  more  than  four  to  twelve  incbes 
in  height.  Bed  pine  is  difficult  to  handle.  Anstrian  pine  is  attacked  by  a  fungus.  I 
find  Ithere  at  Bockford.  Siberian  arbor  vitsa  does  very  well  here.  In  the  bhade,  it  roots 
readily  from  cuttings  made  with  a  part  of  the  last  year's  wood  left  on.^ 

Mr.  Edwards,  in  an  article  published  in  the  Iowa  Agricnltoral  Beport 
of  1871  (page  346),  explains  more  fally  some  points  of  his  method  in 
propagating  evergreens  and  larches: 

The  beds  are  made  four  feet  wide,  for  convenience  of  weeding.  By  sowing  so  early, 
the  plants  attain  the  woody  fiber  before  hot  weather,  which  is  so  fatal  to  Uie  plants 
while  young.  The  beds  when  sown  may  bo  covered  with  damp  moss,  rags,  or  some- 
tiiiog  of  the  kind  ;  this  is  to  be  closely  watched,  and  removed  when  the  plants  begin 
to  snow  themselves.  Arbor  vit»  and  many  varieties  of  Juniper  are  readily  grown 
from  cuttings  four  to  six  inches  long,  taken  off  in  May«  or  the  fore  part  of  June,  with 
an  inch  ot  t|7o  of  last  year's  wood,  and  planted  two-thirds  of  their  length  in  the  ground, 
the  lower  end  in  pure  sand.  Cuttings  of  this  kind,  and  of  small  plants  of  evergreens 
should  be  shaded  in  time  of  extended  drought,  and  shonld  rec**ive  a  liberal  watering 
every  two  or  three  weeks,  followed,  before  the  surface  dries,  with  a  mulching  of  dry 
forest  leaves,  sawdust,  or  other  litter.  The  idea  formerly  so  prevalent  that  evergreens 
were  more  difficult  to  transplant  successfully  than  deciduous  trees,  is  not  sustained  by 
sKtanded  expentenoe.  It  is  now  generaUy  known  that  the  roots  of  evergreens  must 
never  dry  in  the  least  while  ont  of  the  ground.  Transplanting  can  be  done  from  open- 
ing of  spring  untU  time  of  bursting  oi  the  buds.  Even  after  growth  of  an  inch  has 
taken  p&ce,  they  may  be  successfully  planted  if  the  roots  are  grouted  as  soon  as  they 
are  taken  from  the  ground  and  weU  watered  and  mulched  when  planted.  Shading  the 
tops  when  late  planted  makes  success  still  more  certain.  Early  planting  is  always 
advisaUe.  In  time  of  severe  drought  large  specimens,  at  other  times  nearly  certain  to 
di6|  may  be  safelv  transplanted  if  the  work  is  carefnlly  done  and  the  tops  are  watered 
eaoli  evenhig.  From  the  time  when  the  terminal  buds  are  formed  until  the  middle  of 
Sepreoiber,  transplanting  may  be  done  with  safety.  In  an  extreme  instance,  I  had 
good  aaccees  with  a  lot  of  thirty  or  forty,  from  the  forests  of  Colorado,  planted  at  their 

I  Tkird  Eepori  of  Trustee*  of  lUin^  ludiutrial  UnUcenity^  p.  3cf5. 
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arrival,  J aet  at  the  opening  of  winter,  by  covering  with  leaves  00  deep  as  almost  If  not 
entirely  to  exclnde  the  frost.  It  has  been  generally  supposed  that  late  fall  planting  of 
evergreens,  or  taking  np  plants  in  the  fall  and  preserving  them  for  early  sprinff  plant* 
iDg  or  shipment,  conld  not  be  done.  Robert  Douglas  Sl  Son,  of  Wankegan,  IlL,  how- 
ever, have  for  two  past  winters  kept  millions  of  yonug  plants  in  their  frost-proof 
lighted  greenery  with  the  most  perfect  snccess.  Their  discovery  or  nse  of  this  mode 
is  of  great  value,  for  those  wanting  trees  sent  Sonth  can  thereby  plant  much  earlier, 
and  have  them  established  and  growing  before  the  dry,  hot  weather  comes  on. 

Immense  quantities  of  evergreen  plants  will  bo  in  demand  during  the  next  few  years 
in  the  praine  States.  Our  people  thus  far  have  only  tiionght  of  planting  them  for 
ornamental  trees  on  the  lawn  or  for  s<nreens.  But  timber-eultnre  in  earnest  is  about  to 
begin.  European  larch  and  the  pine  will  doubtless  be  planted  in  immense  numbers. 
From  experienoe  in  planting  larches  four  to  Ax  feet  high  in  the  fkll,  it  is  my  opinion 
that  we  shall  eventually  adopt  the  plan  of  setting  out  our  two-year  and  older  larches 
at  that  season.  If  small,  mulch  liberally.  When  set  in  spring,  they  ought  to  be  put 
out  very  early,  as  they  start  the  first  thing  in  spring.  They  do  not  thrive,  unless  plant- 
ing is  done  before  starting. 

Many  evergreens  were  injured  by  the  unprecedented  freeze  of  last  October,  in  con- 
Junction  with  the  ezceesiveiv  wet  season.  This  conclusion  seems  probable  from  the 
fact  that  evergreens  in  very  ary  situations  were  almost  entirely  exempt  from  injury. 
While  tree  planters  regret  losses  from  casualties  of  this  kind— to  the  men  whose  tearts 
are  in  the  business,  such  drawbacks  act  only  asinoentives  to  increased  diligence  in  the 
good  work.  True  manhood,  it  has  been  well  said,  is  only  developed  in  bravely  meeting 
and,  under  God,  overcoming  obstacles. 

HANAGEMENT  OF  THE  PINE  TRIBE.^ 

At  the  sixth  meeting  of  the  British  Association  for  the  Advancement 
of  Science  (I8;i(>),  a  paper  from  John  Nottall,  of  Tittonr,  coanty  of 
Wicklow,  was  read  on  this  sobject.  Having  noticed  that  almost  all  the 
plants  of  Finns  sylvestris  and  other  species,  when  planted  in  a  light  clay- 
slate  soily  on  exposed  sitnatious,  grow  too  rapidly,  or  oat  of  proportion 
to  their  rootings,  and  thereby  become  wind-wavedj  and  that  those  which, 
by  aoeideut,  had  lost  their  leaders  took  a  strong  hold  on  the  groond,  he 
commenced  a  series  of  experiments,  as  follows :  In  the  spring,  when  the 
buds  were  fully  developed,  he  went  over  those  that  were  saffering  from 
the  foregoing  causes,  and  broke  off  all  the  buds  except  those  on  short 
branches.  By  this  process  their  upward  growth  is  checked  for  a  year, . 
the  trunk  increases  in  bulk,  and  the  plant  roots  much  more  freely  than 
if  the  shoots  had  been  allowed  to  grow.  New  buds  are  formed  during 
the  summer,  and  in  the  following  spring  these  plants  present  the  most 
vigorous  aspect. 

The  lan^h  he  cuts  down  to  a  strong  lateral  branch,  on  the  windward 
side,  when  i)ossib1e.  These  soon  begin  to  spread  their  roots,  increase  in 
size  similarly,  and  utimately  become  choice  trees.  In  some  instances  he 
had  cut  them  down  a  second  time,  when  he  found  it  necessary,  and  with 
equally  good  effect. 

PLANTING    OF    WILD    EVEEGEEENS    IN    IOWA,   AS    EBCOMMBNBBD    BY 

D.  W.  ADAMS. 

The  following  suggestions  upon  the  planting  and  care  of  evergreens, 
by  D.  W.  Adams,  esq.,  of  Waukon,  Iowa,  is  founded  upon  experience, 
and  is  worthy  of  attention  :^ 

I  have  practiced  the  following  method  of  taming  wild  evergreens,  with  perfect  snc- 
cess :  At  the  proper  season  for  transplanting,  proceed  to  the  grove  where  the  voang 
p  ants  are  abundant,  well  famished  with  common  hoot  or  other  convenient-sized  boxes, 
moss,  praning-knife,  spades,  and  backets.  Make  a  puddle  of  rich  earth  and  water ; 
as  fast  as  the  plants  are  raised,  prune  away  the  dead  and  deformed  branches,  dip  the 
roots  in  the  puddle,  and  pack  apright  in  the  boxes,  with  damp  moss  among  tne  roots, 
and  60  continne  until  the  box  is  crowded  as  fuU  as  possible.    But  one  tier  should  l>e 

»  TramaotioM  Brit  Asso,  Sci.,  1836,  p.  104. 
^lowa  HorUoultural  BeportSj  1867,  p.  16. 
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pat  in  a  box.  Then  nail  a  few  slats  on  the  top,  bat  be  sure  and  have  plenty  of  ventila- 
tion,  as  there  is  great  danger  of  their  heating  if  the  boxes  are  closed  too  tightly.  As 
fast  as  the  boxes  are  filled,  place  them  in  a  cool,  shady  place  till  all  arefhll ;  then  load 
them  on  a  wagon  and  lose  no  time  in  taking  them  to  their  destination,  where,  of  course, 
they  should  be  planted  without  delay,  in  accordance  with  the  directions  given  for  seed- 
lings. If  yoor  plants  are  taken  from  a  situation  much  shaded,  which  is  not  advisable, 
it  will  be  well  to  give  tbem  a  little  shade  durius  the  first  summer.  When  young  ever- 
greens are  taken  from  the  forests,  it  is  seldom  advisable  to  plant  them  at  once  in  their 
permanent  locatioa.  Usually  they  are  poor,  weak,  straggling  things,  not  at  idl  orna- 
mental. The^  should  be  taken  from  the  wood  to  the  nurserv,  where,  after  receiving 
from  two  to  four  years'  careful  culture,  as  described  for  seedlings,  they  will  become  (3 
a  rich  dark  green  color,  the  foliage  will  become  dense,  and  the  form  symmetrical.  Then 
they  are  prepared  to  come  out  and  display  their  charms  upon  the  lawn,  or  show  their 
usefulness  and  beauty  in  the  grove  or  screen. 

Selectiim  qf  varUtiea  in  planting  evergreens  in  Iowa, 

The  varieties  of  evergreens  adapted  to  the  climate  of  our  State  [Iowa]  are  not  ve^ 
numerous,  but  most  of  them  have  more  or  less  good  qualities  to  recommend  them.  Of 
course,  before  selecting  his  varieties,  the  planter  will  decide  upon  the  object  to  be  at- 
tained by  the  planting.  If  his  object  be  shelter,  he  will  choose  strong,  rapid-growing 
varieties,  that  are  cheaply  procureid  and  easily  transplanted.  If  be  is  growing  a  grove 
for  timber,  wood,  or  fencing,  he  will,  of  course,  keep  in  view  the  particular  object  for 
which  they  are  intended,  and  select  accordingly ;  while  for  ornament  alone,  he  would 
make  a  very  different  selection.  Perhaps  a  word  or  two  descriptive  of  some  of  the 
more  valuable  kinds  would  not  be  out  of  the  way. 

First  on  the  list  for  general  usefulness,  I  place  the  Norway  spruce.  It  is  easily 
transplanted,  of  rapid  growth,  fine  form,  and  grows  to  a  large  size.  It  makes  a  very 
ornamental  hedge  or  screen,  is  a  fine  siogle  tree  on  the  lawn,  or  a  shelter-belt  impene- 
trable to  the  wind.  Scotch  pine  is  easily  transplanted,  grows  rapidly  while  young, 
and  makes  a  strong,  spreading  tree,  that  always  gives  satisfaction  to  planters.  I  know 
of  no  evergreeu  that  will  make  a  shelter  so  quickly,  and  the  young  trees  are  very  orna- 
mental. Anstrian  or  black  pine  is  every  way  a  much  fiuer  tree  than  the  Scotch, 
except  that  while  young,  it  is  a  slower  grower,  and  is  more  impatient  of  removal.  A 
large  Anstrian  pine,  cloUied  in  its  garb  of  rich  dark  green,  standing  up  nnscathed 
a^nst  oar  fiercest  and  coldest  wintry  blasts,  looks  the  very  impersonation  of  sturdy 
7igx>r  and  health.    White  pine  has  many  friends,  and  is  the  most  valuable  of  all  the 

Sines  as  a  lumber  tree.  It  is  of  rapid  growth,  has  beautiful  light  green  soft  foliage^ 
ut  is  rather  difficult  to  transplant.  Red  cedar  is  a  tree  of  moderate  growth,  easily 
trans^nted,  valuable  for  screens,  and  invaluable  for  posts,  as  the  wood  is  very  dura- 
ble, white  cedan  or  Arbor  vit»,  is  also  usefril  for  ornament  and  screens,  but  will  not 
be  largely  planted.  The  native  spruces,  when  they  can  be  procured  cheaply,  are  of 
much  value,  and  may  be  extensively  used  in  groves  or  otherwise.  Balsam  fir  is  proba- 
bly the  least  valuable  of  all  I  have  mentioned.  While  young,  it  is  quite  ornamental, 
and  is  easily  transplanted,  but  it  soon  becomes  shabby,  is  comparatively  short-lived, 
and  the  wood  is  of  very  little  value  for  any  purpose  whatever. 

TBAKSPLAlTTENa  07  LABOE  EVBRGRBEN8  AKD  OTDBR  LARGE  TREES,  AS  RECOMMENDED 
BY  MR.  D.  C.  8GOFIELD,  OF  ELGIN,  ILL.^ 

Large  nursery-grown,  oft-transplanted  trees,  may  be  removed  with  as  much  certainty 
of  their  living  as  small  ones.  The  hardy  evergp-eens,  such  as  the  Norway  spruce,  Scotch, 
Weymouth  (or  white),  and  black  Austrian  pines,  may  be  removed  from  the  height  of 
twelve  to  eighteen  fpiet  as  safely  as  from  two  to  four  feet.  The  method  of  removing 
is  the  same  as  of  small  trees,  and  they  have  no  more  need  of  a  large  ball  of  earth  to 
secure  tiieir  growth  than  a  plant  of  twelve  inches.  True,  they  must  be  taken  up  with 
great  care  to  preserve  the  roots  from  breaking  on  being  moved,  or  from  exposure  to  a 
diy  atmosphere,  and  when  set^  espeoiaJl  care  most  be  taken  to  keep  the  roots  in  their 
nsiofal  position,  thoroughlv  packing  the  earth  among  all  the  roots  with  the  fingers, 
so  as  to  exelcde  the  air  and  retain  moisture.  This  should  be  done  by  suspending  the 
tree  in  the  hole,  which  should  be  made  sufficientlv  large  not  only  to  receive  the  roots 
of  the  tree,  but  also  the  planter  to  readily  get  to  his  task.  The  earth  must  be  in  fine 
tiliih  in  planting  com,  and  must  never  be  wet  or  muddy,  and  when  thus  planted  the 
eavth  around  should  be  pressed  thoroughly  with  the  feet,  and  when  well  planted,  a 
mality  ef  eoarse  mulching  of  rotten  straw,  leaves,  or,  better,  spent  tan-bark,  should 
tefakaroukd  the  tree  and  cover  the  surfaoe  from  two  to  four  feet  on  all  sides,  and 
6te  Ihree  to  six  inches  in  depth ;  but  do  not  pack  too  closely  against  the  tnink  of  the 
tl••^,  fltfee  eirong  stakes  six  feet  high  should  be  set  four  or  five  feet  from  the  tree  at 
*  "* ^         ( fitmi  each  other.    A  collar  or  band  should  be  fixed  around  the  tree  five 
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or  six  feet  from  the  ground,  to  which  strong  hay  bands  should  be  fattened,  and  then 
to  each  stake  a  piece  of  fence- wire,  which  will  not  shrink  or  expand. 

In  the  transit,  the  roots  should  be  secured  with  moist  fine  straw,  hay,  or  moss,  so 
that  they  shall  not  at  all  lose  their  native  condition.  When  the  tree  is  thus  set 
a  few  pailsfuU  of  water  may  be  poured  upon  the  ground  so  as  to  settle  it,  as  if  a 
great  rain  had  done  the  work.  When  dry,  spade  up  often,  and  mellow  the  soil  to  give 
the  air  circulating  and  condensing  room  in  hot  weather.  Then  replace  the  mulching 
about  the  tree.  The  less  of  earth  retained  in  which  the  tree  formerly  stood  the  better, 
as  from  it  the  substance  or  nutriment  necessary  to  feed  the  tree  is  entirely  exhausted, 
and  the  myriads  of  feeding  roots  running  off  in  every  direction  have  been  left  in  the 
ground.  To  retain  the  entire  ball  as  when  removed  in  the  frost,  would  be  to  not  only 
stop  the  growth  of  the  tree,  but  to  starve  it  to  death  before  the  fibrous  roots  could  ox- 
tend  far  enough  to  procure  necessary  food.  I  have  had  large  evergreen  trees  stand 
thus,  scarcely  living  for  three  or  four  years,  and  only  firom  freely  feeding  the  ball  with 
liquid  manure  were  they  kept  alive ;  for  in  our  ignorance  we  supposed  we  must  remove 
as  much  earth  as  possible  to  make  an  evergreen  live.  We  now  send  our  large  trees 
off  by  the  car-load  that  are  several  days  ou  the  transit,  and  yet  all  are  reported  to  live. 

The  difference  between  the  forest-grown  evergreen  and  tiie  nursery-grown  is,  the 
former  has  but  few  roots,  the  latter  has  them  in  great  abund«uice,  and  numerous  in 
proportion  to  the  number  of  times  it  has  been  transplanted,  by  which  a  great  mass  of 
central  roots  hold  in  their  custody  with  what  may  he  callea  '*  a  death  grasp,''  a  quan- 
tity of  earth,  while  the  former  will  retain  none.  The  tree  also  makes  a  more  compact 
shade  and  more  beautiful  for  oft  transplanting.  Perhaps  no  tree  in  the  whole  forest 
family  is  more  tenacious  of  life  when  rightly  handled,  and  in  the  right  season,  than 
the  evergreen,  and  no  tree  is  more  sure  to  die  from  improper  exposure.  The  sap  of  the 
evergreen  is  resinous,  and  coagulates  in  the  sun's  heat  as  soon  as  the  bark  of  the  root 
becomes  warm  in  a  dr;^  atmosphere,  and  cannot  be  dissolved  by  any  application  what- 
ever ;  the  flow  of  life  is  obstructed  and  consequently  the  tree  dies.  But  let  the  roots 
be  kept  moist,  the  great  supply  of  resin  in  every  department  of  the  tree  more  active 
and  abundant  from  its  ever-living  foliage,  ever^  leaf  of  which  forming  a  part  of  the 
active  life-giving  influence,  becomes  more  tenacious  of  life  than  any  other  tree.  Pine 
trees  were  taken  from  my  ground  last  spring,  each  one  of  which  filled  a  lumber- wagon 
box,  and  only  one  could  be  carried  in  the  load,  and  yet  grew  apparently  as  well  as  if 
left  standing  in  their  native  bed,  though  not  as  much.  There  have  been  many  hun- 
dreds of  large  trees  taken  annually  from  my  grounds,  and  yet  only  in  the  case  of  bad 
treatment  have  any  perished. 

To  the  above  the  secretary  adds  a  remark,  that  it  is  highly  important 
before  setting  trees  that  have  had  their  roots  paddled,  to  dip  them  in 
water  to  dissolve  or  soften  the  soil  that  has  dried  upon  them.  If  re- 
ceived late  in  the  fall,  he  advises  that  they  be  heeled  in,  in  a  sloping 
position,  just  before  the  ground  freezes,  the  soil  being  finely  mingled 
with  the  rootB  and  between  the  tops,  and  thns  cover  tbem  completely. 
If  planted  in  the  fall,  they  will  usually  dry  out,  especially  in  asuowless 
winter,  and  all  living  circulation,  except  in  the  roots  alone,  will  be 
thereby  forever  stopped.  He  adds  as  his  experience,  that  the  white 
pine  is  one  of  the  easiest  and  safest  of  all  evergreens  to  plant. 

MISTAKES  IN  PLANTINa  FOB  ORNAMENT.* 

In  planting  for  ornament,  a  want  of  taste  is  often  exhibited  in  arranging  the  speci- 
mens. A  little  careful  thinking  before  commencing  operations  will  often  avoid  siter- 
regrets  over  our  mistakes.  It  is  a  mistake  to  plant  trees  too  close  to  our  dwelli ngs.  It  is 
a  mistake  to  plant  all  trees  in  parallel  lines,  as  thej  look  stiff  and  repulsive  to  the  eye.  , 
Still,  one  row  running  parallel  to  the  public  road  is  admissible ;  but  in  this  case  do  not 
plant  them  too  near  together,  so  as  to  obstruct  a  view  of  the  road  when  they  attain 
size  and  age.  We  may  also  suggest  that  obstruction  of  desirable  points  of  view  should 
be  considered  in  all  our  planting  of  trees.  Plant  the  inside  rows  in  graceful  curved 
lines,  with  here  and  there  a  group  of  from  eight  to  ten  acres.  Plant  only  one  variety 
of  trees  in  each  group ;  but  do  not  plant  afl  the  trees  in  curves  and  groups.  Single 
specimens  properly  distribpted  are  objects  of  interest  to  the  eye,  and  where  the  siase  of 
grounds  permits  eight  or  ten  trees  in  a  circle  present  a  fln^  appearance.  Do  not  mis 
deciduous  trees  wiw  evergreens  in  groups,  rows,  or  circles.  It  gives  a  mixed,  broken 
expression  to  the  lawn  in  winter.  While  we  may  imitate  nature  in  our  groupings, 
yet  it  is  a  part  of  the  art  of  prairie  and  city  lawn -making  to  modify,  and  even  improve 
on  nature's  capricious  modes  of  planting  and  arranging. 

'  From  a  report  by  Samuel  Bowers,  with  discussions  that  followed.     Iwoa  JECort, 
Bepori,  1875,  p.  97. 
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Failores  have  often  been  eiicoontered  in  transplantins:  tbe  larch,  by 
overlooking  the  important  principle  that  the  top  should  bear  a  corre- 
Bponding  relation  in  its  leaves  to  the  root  in  its  radicles.  Many  of  the 
latter  are  necessarily  torn  off  with  the  most  careful  transplanting,  and 
it  is  a  safe  rule  to  shorten  the  branches  in  a  corresponding  degree.  The 
larch  should  be  planted  early  in  the  season. 

THE  ASH  AND  THE  LABGH. 

In  an  article  by  Mr.  Arthur  Bryant,^  on  the  ash  and  the  larch,  he 
mentions  the  white  ash  as  one  of  the  most  important  timbers  in  the 
I^orthern  States,  and  concerning  the  difficulty  of  raising  trom  seed  he 
says: 

If  the  seed  be  sown  soon  after  gathering  from  the  tree,  without  drying,  it  wiU  come 
np  well  in  the  spring ;  hat  if  dried,  a  great  part  will  often  fail  to  vegetate  the  first 
year,  even  if  kept  through  the  winter  in  oamp  sand.  Care  most  m  taken  not  to 
oover  too  deeply.  Prohably  forest  trees,  as  well  as  others,  often  fail  from  this  cause. 
When  self -sown,  they  have  no  other  covering  than  leaves,  or  a  little  earth  when  con- 
cealed by  mice  or  squirrels.  If  sown  in  autumn,  ash-seed  should  be  covered  with  lit- 
ter during  winter,  to  prevent  washing  out  by  rains. 

It  seems  very  probable  that  the  seed  of  the  green  ash  is  as  often  gathered  and  sown  as 
that  of  the  white.  The  green  ash  is  common  along  streams  in  the  West.  It  prodaces 
seed  more  frequently  than  the  white  ash,  and  upon  small  trees,  and  is,  therefore,  more 
easily  coUeoted.  The  seed  vegetates  with  more  certaintv  than  that  of  the  white  ash, 
even  If  sown  dry ;  and  the  yonug  trees  grow  more  rapidlv  for  the  first  year  or  two. 
When  in  leaf,  it  may  easily  be  distinguiraed  from  the  white  ash.  The  timber  is  sim- 
ilar in  quality,  but  it  has  the  disadvantage  of  never  becoming  a  large  tree.  The  white 
ash  is  somewhat  variable  in  its  characteristics,  and  some  of  these  variations  have 
formerly  been  named  and  described  by  botanists  as  permanent  varieties,  or  even  spe- 
cies. It  belongs  to  northern  latitudes,  and  only  obtains  its  f uUest  development  in 
eolder  climates  than  that  of  Northern  Illinois.  The  blae  ash  abounds  in  more  south- 
ern latitudes  than  the  white ;  it  is  in  every  respect  as  valuable,  and  has  the  advantage 
of  being  more  durable.  The  combination  of  strength,  lightness,  and  elasticity  in  ash 
timber  renders  it  superior  to  any  other  native  wood  for  many  purposes,  and  the  de- 
mand for  it  must  always  be  extensive. 

Moch  has  been  said  and  written  in  praise  of  the  European  larch ;  but,  nevertheless, 
little  if  anv  notice  has  been  taken  of  its  peculiar  fitness  f<»  railroad  ties.  [The 
writer  highly  commends  this  timber  for  this  ase,  citing  English  authorities.  It  grows 
rapidly,  closely,  and  in  fifteen  years  becomes  50  feot  high  and  8  to  12  inches  in  diam- 
eter. It  shoala  never  be  planted  on  wet  land.]  The  American  larch  has  been  eulo- 
gized as  faUy  equal  to  the  Earopean  in  durability.  Michaux  describes  it  as  having  the 
same  properties.  In  the  British  Provinces  north  of  the  Saint  Lawrence,  and  in  New- 
foundland, where  it  is  bi^^hly  esteemed,  it  grows  upon  upland,  forming  large  masses  of 
forest.  In  the  United  States  it  is  found  only  in  swamps—  never  on  upland ;  a  foot 
which  Michaux  regA^^B  as  evidence  that  the  climate  of  the  northern  limits  of  the  United 
States  is  too  mild  for  its  constitution.  From  oU  the  testimony  the  writer  has  been  able 
to  collect  from  those  who  have  used  it,  it  appears  that  when  ffrown  in  swamps,  in  tho 
United  States,  it  is  by  no  means  remarkably  durable :  whether  this  is  owing  to  soil 
or  climate,  is  a  matter  of  uncertainty.  Tho  European  larch  is  found  principally  in  tho 
central  and  southern  parts  of  Europe,  and  is  therefore  better  suited  to  the  climate  of 
Northern  Illinois  than  the  American  species,  which  reaches  perfection  only  in  b  much 
colder  climate,  and  is,  likewise,  of  slower  growth. 

LABCH  PLANTATIONS  OF  THE  DUKE  OF  ATHOL. 

The  plantations  of  larch  by  the  Dake  of  Athol  have  been  often  men- 
tioned, and  were  begun  in  1728.  Between  1740  and  1750,  James,  then 
bearing  this  title,  planted  over  1,200  larch  trees  as  an  experiment ;  the 
tree  being  then  new  in  Scotland.  In  1759,  he  planted  700  more,  mixed 
with  other  kinds,  on  a  hill-side  very  poor  and  stony,  and  with  good  re- 
sult. His  successor,  John,  first  conceived  the  idea  of  planting  the  larch 
to  tbe  exclusion  of  other  kinds,  and  covered  four  hundred  acres  of  sterile 

1  Transao,  of  Mkhigan  PotMloffioal  Society,  1^3,  p.  439. 
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hUl  sides  with  this  timber.  He  died  in  1774,  and  his  sod,  Duke  John, 
continuing  the  practice,  had,  in  1783,  planted  279,000  trees.  Between 
1780  and  1791,  he  planted  six  hundred  and  eighty  acres  with  500,000 
larches.  He  continued  the  practice  till  1826 ;  when  he  and  his  prede- 
cessors had  planted  more  than  14,000,000,  covering  more  than  ten  thou- 
sand acres.  It  was  estimated  that  the  larch  in  seventy-two  years  gained 
its  fullest  value;  and  before  reaching  this  age  the  trees  should  be 
thinned  to  400  on  an  acre.  Estimating  the  trees  at  fifty  cubic  feet, 
worth  a  shilling  a  foot,  the  product  would  be  £1,000  per  acre  on  the 
poorest  land  for  agricultural  purposes  that  could  be  found  in  the  country. 
The  condition  of  the  forests  on  this  estate  was  described  in  1873^  as 
follows : 

The  woodlands  extend  to  over  ten  thoosand  acres,  divided  into  five  districts,  each 
nnder  a  separate  forester.  The  woods  were  stiU  mainly  larch,  bnt  it  had  in  many 
cases  been  planted  in  soil  better  suited  for  the  Scotch  fir.  Bat  one  man-of-war  frigate, 
the  At  hoi,  had  ever  been  built  firom  the  larch,  it  having  fsUlen  into  disrepnte  for  ship- 
building on  acconnt  of  the  disease  which  had  appeorea  within  the  last  thirty  or  forty 
years,  and  the  recent  substitution  of  iron  for  wckxI,  which  had  reduced  the  calculation 
of  £1,000  per  acre  to  £150  or  £200.  The  disease  appeared  universal,  and  no  remedy 
had  been  found  short  of  cutting  off  and  replanting.  It  appeared  to  be  atmospheric, 
and  appeared  as  a  fungus-like  growth  on  the  stem  of  the  tree,  generally  near  the  axila 
of  the  branches,  then  developing  itself  as  a  blister,  and  finally  a  hole  or  wound,  as  if  a 
branch  had  been  rudely  broken  off.  There  was  still  a  fine  larch  wood  of  three  thousand 
acres,  covering  hills  that  rise  sixteen  hundred  feet  above  the  sea.  The  forester  in 
charge  approved  the  practice  of  removing  the  lower  dead  limbs  of  the  larch,  which 
coulcf  best  be  done  in  very  dry,  clear  weather,  whether  warm  or  frosty,  as  the  branches 
were  then  brittle.  Plantations  of  Scotch  fir  and  other  conifers  were  being  introduced, 
and  the  sycamore-maple  was  found  to  flourish  extremely  well.  Larch  trees  planted  by 
the  Duke  of  Athol  in  1743  were  in  1795  nine  feet  thrve  inches  around  at  four  feet  from 
the  ground,  and  one  hundred  feet  high.  In  J  869  these  trees  measured  more  than  bixteen 
feet  around,  and  were  one  hundred  and  twenty  feet  high. 

BATS  OF  QEOWTH  AND  DUBABILITY  OF  THE  ET7B0PEAN  LABOH. 

The  experience  of  Earopean  observers  is  very  generally  united  in  as- 
signing great  darability  to  this  timber,  and  these  opinions  have  been 
often  qnoted  in  essays  intended  to  encourage  its  growth  in  this  conn  try. 
Garrifere,  after  describing  eight  species  of  the  X^rto,  remarks  that  this 
tree  was  known  to  the  ancientSi  and  that  it  is  cited  by  Pliny  as  most 
valaable  on  acconnt  of  the  fineness  and  elasticity  of  its  wood.  He  highly 
commends  it  as  well  for  ornamental  planting  as  for  its  rapidity  of 
growth,  the  lai^e  size  that  it  attains,  and  the  saperior  qaality  of  its 
timber.'  Laslet  says  :^  ^^  The  wood  is  of  a  yellowish-white  color,  tongh, 
strong,  and  occasionally  a  little  coarse,  bat  it  is  generally  straight  and 
even  in  the  grain.  It  works  up  tolerably  well  and  is  considered  to  be 
very  durable,  bat  has  the  serions  drawback  of  excessive  shrinkage,  with 
a  tendency  to  warp  in  seasoning.''  Origor  says,^  that  when  favorably 
situated  no  tree  becomes  so  valaable  in  so  short  a  time,  and  that  it  is 
particularly  durable  as  posts  and  palings,  and  in  all  structures  that 
come  in  contact  with  the  ground.  It  is  constantly  employed  for  rail- 
way sleepers,  for  mill  axles,  and  iu  ship  building.  These  opinions 
might,  in  fact,  be  extended  almost  indefinitely,  and  with  but  little  to  be 
said  against  it.  It  also  possesses  qualities  which  we  scarcely  have  seen 
noticed  in  connection  with  its  culture  iu  this  country,  as  the  source  of 
tanning  material  in  its  bark  and  of  Venice  turpentine  in  its  resinous 
sap. 

^Jicporta  OH  Forest  Management,  by  Capt.  Campbell  Walker,  p.  115. 

*  Traiti  g6n£ral  des  Conifhree,  p.  280. 
3  limber  and  Timher  Trees,  p.  250. 

*  Arboriculture,  p.  232. 
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A  section  was  exhibited  by  D.  G.  Scofleld,  of  Elgin,  III*,  in  1874, 
wbieb  bad  been  imported  as  a  small  plant  in  1858,  and  had  grown  to 
nearly  a  foot  in  diameter  in  thirteen  years.  He  also  exhibited  a  branch  a 
fourth  of  an  inch' in  diameter  which  had  been  seven  years  among  de- 
eayiog  mbbish  on  the  ground  and  was  still  hard  and  soond.  This  test 
was  claimed  to  demonstrate  the  remarkable  durability  of  the  European 
larch  in  the  climate  of  Illinois,  while  the  native  species  (Larix  Americana) 
wonld  not  probably  have  lasted  even  half  of  this  time. 

Its  rapidity  of  growth,  beauty  of  foliage,  and  general  value  as  a 
screen  and  ornamental  tree  have  been  sufficiently  proved  in  this  timber 
as  grown  with  us.  But  has  its  durability  as  a  post,  or  when  in  contact 
with  the  groand,  been  proved  f  We  apprehend  that  this  durability  de- 
pends upon  the  conversion  of  sap-wood  into  heart- wood;  a  change  that 
has  not  very  often  been  observed  in  the  larch  grown  in  this  country  or 
at  least  in  the  West.  The  Conifers,  as  a  class,  are  found  stronger  and 
of  better  quality  in  proportion  as  their  growth  has  been  slow. 

In  reference  to  the  law  which  governs  in  the  formation  of  wood,  it  Is 
remarked  by  Bagneris'  that  in  the  broad-leaved  species,  the  vessels  of  the 
annual  layers  of  growth  are  either  distributed  equally,  as  in  the  beech, 
hornbeam,  poplars,  willows,  &c.,  or  are  congregated  nearly  together 
at  the  interior  of  the  ring,  and  are  wanting  or  very  small  and  scattered 
toward  the  exterior.  This  inner  or  porous  layer  is  of  spring  growth,  and 
aboot  the  same  in  width  firom  year  to  yea^.  The  outer  portion  of  the 
year^  growth,  formed  later  in  the  season,  and  generally  called  the 
aatumnal  layer,  is  comx>osed  of  heavy,  compact,  woody  tissue,  and  this 
varies  in  thickness  i^m  year  to  year,  being  sometimes  thick  and  at 
others  thin.  These  woods  are  therefore  heavier,  denser,  and  for  most 
uses  better  in  proportion  to  the  rapidity  of  their  growth.  To  this  class 
belongs  the  oak,  ash,  and  other  kinds  which  show  their  rings  conspicu- 
ously in  section.  Their  heart-wood  is  generally  different  in  color  from 
the  sap-wood,  being  stronger  and  more  durable ;  while  in  the  kinds  that 
have  their  vessels  scattered  through  the  whole  growth  of  the  year  there 
is  not  much  diflference  in  color,  density,  or  durability  between  the  heart- 
wood  and  t-he  sap-wood. 

Bat  the  conifers  have  no  ducts  as  in  most  other  exogenous  woods — their 
ligneoos  structure  being  made  up  of  a  ]>eculiar  kind  of  tissue,  differing 
from  common  wood  fiber,  which  may  be  known  under  the  microscope  by 
the  nnmerous  thin  circular  spots  in  the  walls  of  the  wood  cells.  These 
are  foond  in  no  other  woods  except  the  gymnosperms.  The  outer  margin 
c^  the  annual  layer,  is  in  this  class  made  up  of  harder  and  denser  tissues 
than  the  inner,  and  this  harder  part  is  generally  of  about  uniform  width 
from  year  to  year.  The  difference  in  growth  is  expended  upon  the  inner 
and  softer  portion,  and  varies  in  thickness  according  as  the  amount  of 
growtb  has  been  greater  or  lees.  This  harder  portion  on  the  outer 
margin  of  each  year's  growth  gives  the  wood  more  strength  and  durability, 
at  l^t  nntU  the  more  porous  part  has  been  filled  by  resinous  deposits, 
as  in  heart-wood.  For  this  reason,  conifers  of  slow  growth,  in  which 
these  bard  tissues  are  more  abundant,  have  their  wood  stronger  and 
belter  for  most  nses  than  the  fast-growing  kinds. 

In  visiting  the  plantation  of  Mr.  G.  D.  Scofield,  at  Elgin,  111.,  during 
the  last  summer,  he  remarked  that  his  larch,  set  as  posts,  scarcely  lasted 
three  years.  It  by  no  means  follows  that  durability  wonld  not  be  gained 
with  age,  and  the  formation  of  heart-wood,  or  that  this  quality  might 
Bol  be  imparted  by  injecting  the  timber  with  mineral  salts. 

1  MatmeU  of  Sylviculture    TruDslatioD  by  Eemundez  and  Smytbies,  p.  31  and  59. 
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It  is  farther  probable,  that  the  quality  of  wood  may  be  found  to  vary 
with  the  soilf  and  that  the  larch,  grown  on  high  gravelly  land,  would 
differ  from  that  of  the  rich  prairie-mold.  It  is  within  the  knowledge  off 
all  lumbermen  that  sap  pine  has  no  durability  in  the  ground.  It  is  rea- 
sonable that  saplarch  should  exhibit  the  same  proi^rties.  We  know 
that  the  pine  in  our  soil  and  climate  acquires  with  age  the  most  desira- 
ble  qualities,  and  it  is  equally  probable  that  the  same  may  be  true  of 
the  European  larch.  It  is  probable  that  the  durability  of  this  timber 
would  be  increased  by  stripping  off  the  bark  and  allowing  it  to  season 
for  a  time  before  cutting. 

CALCULATIOKS    OF   COST    FOR    ONB    AORB  OF    LARCH;    BT  M.    L.  DUNLAP,   OF   CHAM- 
PAIGN, ILL. 


Trench  plowing (5 

Harrowing  and  roUin^ 2 

Three  thousand  plants 30 

Freight 1 

Spade  and  setting 3 


Cnltlvating 4 

Hoeing  the  yoang  trees 5 

Cnltiyation  five  years..... 15 


Total. 


65 


The  cost  of  land,  interest  for  six  years,  taxes,  and  the  above  in  five 
years,  amount  to  $125,  making  the  total  oost  at  that  time  $190.  No 
further  attention  would  be  needed  for  the  next  six  years,  when,  with 
interest  and  taxes,  the  cost  would  have  amounted  to  $320. 

The  crop  at  this  time  should  consist  of  2.500  trees,  allowing  500  for 
loss.  Of  these,  100  may  be  taken  out,  leaving  1,500  standing.  Those 
taken  out  would  give  1,500  posts,  worth  $350,  less  $30  for  cutting,  and 
leaving  $320.  Thus,  in  twelve  years,  the  partial  crop  will  have  paid 
for  the  land  with  interest,  and  we  have  1,500  larch  trees,  large  enough 
in  twelve  years  more  for  railroad-ties,  and  worth,  at  50  cents  apiece, 
giving  $800  for  the  land  and  trees,  at  the  end  of  twenty-five  years.' 

SUGK^ESTIONS  ON  PLANTING — IOWA  EXPEBIENOB. 

Mr.  Suel'  Foster,  of  Muscatine,  Iowa,  in  a  prize  essay  on  forest-tree 
planting,  offers  the  following  suggestions  as  applicable  in  his  State  :^ 

The  larch  is  of  tolerably  rapid  growth ;  growing  half  an  inch  or  more  in  diameter 
each  ^ear  tor  the  first  ten  years,  and  the  next  ten  years  folly  eqaal  to  one  iooh.  This 
is  in  sise  eqoal  to  oar  black  walnut,  and  it  grows  mnch  better  and  strain hter.  The 
little  trees  should  be  bought  of  narserymen,  for  It  is  a  nice  and  particular  thing  to 
raise  the  larch  or  evergreens  from  seed.  I  woald  recommend  to  the  farmers  of  Iowa 
to  buy  European  larch  at  two  years  old,  at  $10  to  $15  per  thousand.  They  should  be 
set  in  nursery  rows,  4^  feet  apart,  and  1  foot  in  the  row,  so  that  when  one  row  is  taken 
out  it  will  make  a  wagon-road  through  the  grove.  Laroh  must  be  moved  very  early  iu 
the  spring,  for  they  are  among  the  very  earliest  trees  to  start  to  grow.  The  ground 
should  be  plowed  very  deep  in  the  fall,  then  plowed  in  the  spring,  as  soon  as  possible; 
harrowed  and  pulverized  very  finely  bv  turning  the  harrow  bottom  up  the  last  time. 
Then  stretch  a  Ime  and  set  with  a  spade.  Have  a  mud-bole  to  dabble  the  roots  all  In. 
While  the  man  uses  the  spade,  a  boy  can  handle  I^ts.  About  2,000  wiU  be  a  day's 
nork,  and  will  cover  about  a  quarter  of  an  acre.  They  mnst  be  carefully  plowed  and 
hoed  for  two  vears,  and  if  the  weeds  start  too  quick  in  May  and  June,  the  third  or 
fourth  years  they  should  be  plowed. 

Coat — 8,000  plants  for  an  acre,  $80 ;  setting  out  $8 ;  plowing  and  hoe- 
ing the  first  year,  88;  plowing  and  harrowing  the  land  before  setting, 
84 ;  second  year,  84 ;  two  years  after,  84 ;  interest  on  the  land  at  850 ; 
eight  years,  at  8  per  cent.=832.  Total  cost  of  an  acre  of  European 
larch,  at  eight  years,  8140. 

^  Cited  in  an  address  by  Dr.  John  A.  Warden,  in  January,  1873,  before  the  Kansas 
State  Board  of  Agriculture.  Beport  of  that  year,  p.  262.  See  also  Ohio  Agricultural 
lieport,  1871,  p.  65. 

^lowa  Agricultural  Report^  1870,  p.  328. 
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Credit. — ^By  takinff  out  3,000  plants  after  two  years^  growth,  to  set  in 
other  groandy  at  $20  per  thousand,  $60.  It  is  calculated  that  1,000  in 
8,000  will  die,  although  those  who  are  accustomed  to  handling  and  cul- 
tivBting  will  not  lose  so  many.  Then  half  the  plants  are  taken  out, 
leaving  them  2  by  4J  feet.  When  they  are  eight  years  old  they  will  be 
l)ole8  fit  for  fence,  two  or  three  inches  through  and  fifteen  or  twenty  feet 
high,  and  another  thinning  out  must  be  done,  by  taking  out  2,000,  leav- 
ing the  grove  4  by  ^  feet.  These  poles  are  worth  5  cents  each,  8100. 
At  eight  years  one  acre  has  cost  $110,  and  has  a  credit  of  $160.  Those 
transplanted  at  two  years  from  setting  should  be  set  4  by  4J,  covering 
about  an  sicre  and  a  half,  and  will  cost,  in  setting  out  and  cultivating 
two  years,  something  over  $100,  including  the  plants  at  $60. 

MODE   OP     PLANTING  OAKS  RECOMMENDED  BY  THE  SOOIETT  FOR  THE 
PROMOTION  OP  AGRICULTURE,  ARTS,  AND  MANUFACTURES. 

To  this  society,  formed  in  Kew  York  as  a  State  institution*  in  1791, 
may  undoubtedly  be  ascribed  the  first  direct  recommendation  of  a  so- 
ciety for  the  planting  of  forests  for  their  timber  in  the  United  States. 

In  a  circular  issu^  at  the  beginning,  they  made  particular  inquiries' 
concerning  the  propagation  of  the  locust-tree,  the  possibility  of  intro- 
ducing the  white  mulberry,  and  the  profit  and  propriety  of  raising  in 
nurseries  and  transplanting  hickory,  chestnut,  beech,  ash,  and  other 
trees  for  fencing  and  fuel,  and  the  planting  of  hedges. 

About  1795,  a  committee  appointed  to  consider  the  best  modd  of  pre- 
serving and  increasing  the  growth  of  wood  and  valuable  timber,  reported 
in  favor  of  recommending  this  where  the  soil  was  not  better  adapted  to 
other  uses.  One  of  the  committee,  twenty  years  before,  had  allowed 
laud  worth  $2.50  per  acre  to  grow  up  to  timber,  then  worth  $12  per 
acre,  besides  the  land,  which  had  been  improved  in  the  mean  time. 
They  insisted  npon  the  importance  of  fencing  out  cattle;  suggested  the 
propriety  of  cutting  ofif  old  woodlands  entirely,  so  as  to  give  the  young 
trees  an  equal  start ;  showed  that  woods  should  not  be  thinned  too 
much,  as  this  would  favor  the  growth  of  grass,  to  the  injury  of  the  trees  5 
and  pointed  out  a  method  of  planting  oaks  that  deserves  notice : 

OakB  aie  hesb  propagated  by  leavuig  the  acorns  on  the  surface  of  the  ground,  cov- 
ered with  the  grass :  but  in  this  way  the  acorns  are  exposed  to  be  devourevl  by  ani- 
mals. To  prevent  tnis  it  is  recommended  to  preserve  them  through  the  winter  and 
phtnt  them  in  the  foHowing  manner :  First  maKe  a  bed  of  loam  about  six  inches  deep ; 
on  tills  plant  the  acorns  about  two  inches  deep ;  over  them  lay  another  bed  of  six  inches 
cf  earth,  over  that  another  layer  of  acorns,  and  so  on,  as  far  as  the  occasion  requires. 
The  whole  must  be  oovered  with  earth,  to  preserve  them  from  the  frost.  Early  in  the 
spring  the  bed  is  to  be  opened,  when  the  acorns,  which  wiU  have  begun  to  shoot,  are 
to  be  planted  about  a  foot's  distance  from  each  other. 

Another  method  of  planting  them,  is  to  dig  a  small  hole  with  a  pick-ax,  and  drop 
the  acorn,  covering  it  with  earth*  Th|s  is  a  very  simple  method,  but  care  must  be 
taken  not  to  bury  the  seed  too  deep ;  two  inches  is  found  to  bo  the  best  depth ;  the 
less  eovering  the  better,  provided  the  acorn  is  secured  from  birds  and  other  animals. 
Another  practice  is  topare  the  earth  with  a  plow  and  plant  the  acorns  in  rows,  covering 
them  wltti  ^e  turf.  This  Is  not  a  great  deal  of  labor,  and  will  secure  the  acorns  from 
aahnals.  The  distance  of  the  rows  may  be  at  any  man's  pleasure,  but  the  thicker  the 
trees  the  sooner  will  the  ground  be  shaded  and  the  turf  destroyed.  As  the  young 
tieea  advance  the  weaker  ones  will  die,  and  the  vigorous  and  thrifty  ones  only  sur- 
vive.   •     •     ♦ 

It  fo  probable  that  great  numbers  of  old  fields  might,  in  this  way  (the  cultivation 
sf  tnsea)^  be  converted  into  very  profitable  lands.  It  is  a  circumstance  that  deserves 
pirtkBim  notice  that  vegetation  is  ordained  to  be  the  natural  fertilizer  of  the  earth, 
MldHleahiuppy  arrangement  In  the  economy  of  nature,  that  the  most  usefal  vege- 
ttttoteoifaetions  fbmish  this  ifortility  in  the  greatest  abnndanoe.  Qrass  contributes 
to  emMikuid  much  more  than  weeds ;  and  useful  forest-trees,  by  the  leaves  they  de- 
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posit  every  Aatamiiy  create  a  deep,  rich  mold  that  beoefita  the  earth  mach  more  than 
useless  sbrnbbery. 

Thus,  trees  planted  on  impoverished  fields,  will,  as  they  grow,  fhmish  the  earth  an* 
nnally  with  a  portion  of  vegetoble  nntriment,  and  the  land,  while  it  sustains  a  valua- 
ble forest  of  wood,  is  oontinoally  ffrowing  richer,  and  fitted  for  coltivation  when  thoL 
wood  shall  be  taken  oC— IVoiMaciuNW  ofSoc/or  FnmotUm  o/Ag,,  Jrt$,  and  Manu/ao. 
2d  fd.,  I,  321. 

PLANTING  OP  OAK. 

Ab  the  oak  is  deemed  the  most  valaable  timber  that  is  planted,  the 
methods  of  cultivatioa  have  been  carefally  stadied,  and  difterent  sys- 
tems prevail  among  foresters.  It  will  be  admitted  that  an  oak  stsirted 
tsom  an  aoorn  and  left  to  grow  on  the  spot,  receives  no  check  in  its 
growth  as  do  transplanted  trees,  takes  deep  hold  firom  having  a  good 
taproot,  and  seldom  needs  pruning.  Bat  the  extreme  liability  to  de- 
strnotion  of  the  acorn  by  squirrels  and  mice  is  the  greatest  obstacle  to 
snccess,  and  leaves  the  alternative  of  transplanting  from  nnrseries  as 
the  sorest  and,  frequently,  the  best  method. 

We  often  see  in  a  transplanted  fruit  tree  the  top  die  down  and  sprouts 
appear  flrom  the  root,  one  of  which,  if  spared,  may  become  a  vigorous 
tree.  This  is  very  liable  to  happen  with  the  oak  in  bleak  and  exposed 
situations,  and  foresters  sometimes  anticipate  this  by  cutting  them  over 
by  the  surface  of  the  ground  after  they  have  been  planted  a  year,  so  as 
to  develop  new  shoots,  one  of  which  is  saved. 

In  sheltered  situations  this  becomes  needless,  and  no  time  is  lost  in 
bringing  forward  the  shoot  as  soon  as  possible. 

The  managers  of  government  forests  in  England,  where  oak  is  being 
raised  for  the  royal  navy,  rear  the  trees  from  the  acorn,  and  the  trees 
are  found  to  grow  for  the  first  lew  years  more  rapidly  than  if  trans- 
planted. 

Much  difierence  of  opinion  has  prevailed  as  to  the  distance  at  which 
young  oaks  should  be  planted;  in  factf  as  many  views  have  been  ex- 
pressed as  there  are  differences  of  circumstance,  and  each  in  its  place 
may  be  best.  It  is  often  of  advantage  to  grow  other  timber  with  the 
oak,  and  for  this  the  fir  has  been  planted  in  Scotland  with  best  results, 
and  this  in  exposed  situations  becomes  essential  as  a  shelter  till  the 
oaks  attain  a  size  to  take  care  of  themselves.  In  such  a  case,  a  distance 
10  to  12  feet  apart  tor  the  oaks,  and  the  same  for  the  firs,  making  the 
distance  between  trees  of  alternate  kinds  3^  feet  to  4  feet.  The  firs  are 
cut  out  in  a  few  years.  It  is  thought  that,  besides  the  shelter  thus 
gained,  the  oaks  grow  more  rapidly  with  this  mixture  of  young  ever- 
greens among  them.    (Brownfa  Forestery  p.  364.) 

With  the  oak,  its  value  depends  rather  on  the  quality  than  the  length 
of  its  wood,  and  for  ship-building  (its  principal  use)  a  straight  trunk  is 
sometimes  less  prized  than  one  of  a  proi)er  curve.  Now  this  wood  can- 
not be  grown  of  best  quality  unless  free  access  of  air  is  allowed,  and 
hence  dense  plantings  are  not  economical. 

James  Brown,  a  Scotch  writer,  mentions  two  lots  of  oak  timber,  one 
one  hundred  years  old,  with  200  trees  to  the  acre,  that  sold  for  £360, 
and  another  of  ninety  years  old,  with  100  trees,  that  brought  £868. 
The  latter  had  grown  with  free  access  of  air,  and  had  an  abundance  of 
bends  fit  for  ship-building.  But  such  trees  growing  low,  and  with 
spreading  branches,  do  not  yield  so  much  bark  for  tanning,  and  for  this 
use  a  dense,  tall  coppice  is  best  for  guantitifj  although  its  quality  is  not 
equal  to  that  of  wooa  grown  in  open  places. 

Oak  grown  in  free  air  weighs  almost  double  that  firom  a  dense  shade, 
and  its  bark  contains  more  tannin. 
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PLANTING  ITPON  MOOE-PAN  BOUj. 

JUoorpan  is  a  term  applied  to  certain  soils,  chiefly  in  sandy  and  low- 
lying  coantries,  overgrown  with  the  heather  (Callutia  vulgaris) j  aud 
sometimes  with  Erica  and  other  plants  belonging  to  the  natural  order 
EricacecB.    It  does  not  occnr  in  a  loamy  soil,  even  where  these  plants 
grow,  aod  its  formation  appears  to  belong  to  the  present  geological  pe- 
riod, and  to  the  action  of  the  humus  of  these  plants  upon  the  diemical 
constituents  of  the  soil.    It  is  of  a  yellowish  black,  or  yellowish  color, 
is  generally  from  one  to  two  feet  below  the  surface,  and  varies  in  thick- 
ness of  the  layer,  from  half  an  inch  to  twelve  inches,  being  generally 
from  three  to  six  inches.    It  is  generally  too  hard  to  b^  broken  up  by 
the  plow,  and  can  only  be  broken  by  a  pick  or  iron  bar.    It  consists  of 
from  80  or  90  per  cent,  of  silica,  cemented  by  heather-humus,  and  shows  ' 
a  slight  percentage  of  iron  sesquioxide  and  of  alumina  silicate,  with 
trafifift^Adftiiosphoric  acid.    It  is  impervious  to  water,  and  the  surface 
T  this  stratum  may  be  excessively  wet,  when  proper  drain- 
Dg.    The  roots  of  trees  are  scarcely  able  to  penetrate  it,  and 
lethod  of  planting  in  timber  is  to  thorooghly  break  up  this 
to  allow  the  roots  to  penetrate  the  subsoil.     Extensive 
id,  underlaid  by  moor  pan,  occur  in  Europe;  but  as  the 
t  is  scarcely  found  in  our  country,  these  conditions  are  for 
o  t  absent ;  but  whenever  analogous  conditions  exist,  they 
>  ted  in  like  manner.^ 

U    ^TINa  IN  EXPOSED  AND  MABITDCE  SITUATIONS.' 

^  red  in  planting  in  extremely  exposed  or  maritime  situa- 
a  I  look  for  immediate  or  certain  success,  nor  be  disheart- 
^   fjEiilnres,  for  success  requires  much  preparation  and  per- 
^  insure  even  moderately  good  results.    Some  trees  will 
x:  ious  success  in  the  most  exposed  situations  when  the  soil 
it  unless  it  is  so,  success  becomes  doubtful,  and  the  trees 
■<.AiWp^u»  wiiiow  in  getting  fully  started.    When  the  soil  and  subsoil 
are  atUf  and  tenacious,  it  must  be  first  thoroughly  prepared  and  loos- 
ened by  trenching  or  plowing.    The  former,  although  more  expensive^ 
is  by  all  means  the  most  profitable  in  the  end,  and  should  be  done  to  a 
depth  of  20  to  24  inches,  especially  where  the  grounds  are  small  or  de- 
signed for  ornamental  planting.    The  surface  soil  should  be  kept  as 
much  as  possible  on  the  top  of  the  trenched  ground,  so  that  the  young 
roots  may  get  a  good  start.    The  under  soil  being  loosened,  is  improved 
by  tbe  action  of  the  atmosphere,  and  by  the  washing  of  good  soil  front 
above,  and  is  kept  from  becoming  very  wet  by  the  drainage,  which  must 
always  ^  sufficient  to  remove  the  excess  of  moisture  from  rains  or  stag- 
nant water.    Open  drains  are  the  best,  and  their  width  and  distance 
apart  must  be  regulated  by  circumstances.    Without  this  trenching 
jqiang  trees  in  a  stiff  soil  are  apt  to  get  loosened  by  the  winds,  whicb,. 
b?  swaying  back  and  fortb^  form  a  hole  around  tbe  collar  of  the  plant, 
which  admits  air  to  the  roots,  or  water,  which  freezes  to  the  roots,  while 
tbe  tr^  are  often  laid  broadside  by  the  winds,  and  they  make  little  or 
uo  progress  for  a  year  or  two.    They  may  also  die  for  want  of  noarish- 

^Bm  W^hUwr'ft  B^pcrt  an  Forest  Management^  p.  14b,  for  ample  information  npon  ibis 


«C0pd»na»d  firom  a  prize  espay  for  which  a  preminm  of  five  Bovereigns  was  awarded 
to  ft9  aa^bor,  Lewis  Bajne,  Kinmell  Park,  Abergele,  North  Wales.    From  the  Trane^ 
f  ef  ike  Bighland  and  AgrieuUnral  Sooietg  of  Sooiland  for  1876,  p.  06. 
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ment,  unless  the  roots  can  penetrate  the  soil,  wbicb  tbey  can  more  easily 
do  when  the  soil  is  thos  prepared,  their  roots  sending  oat  their  spon- 
gioles  and  secaring  good  growth,  which  enables  them  to  withstand  the 
storm  and  make  apward  growth. 

Bat  if  the  soil  and  subsoil  are  light  or  sandy,  and  dry,  no  preparation 
of  this  kind  is  needed,  as  there  mnst  be  firmness  enough  in  the  ground 
to  allow  the  plants  to  get  firmly  planted.  A  plantation  when  inclosed 
and  planted  will  still  require  great  attention  and  judicious  management 
until  the  trees  have  grown  to  timber  size.  If  neglected  from  want  of 
timely  trimming,  and  allowed  to  run  up  slender,  tbeir  chance  of  saccess 
by  late  trimming  will  be  small  indeed,  for,  having  bat  small  roots,  they 
will  be  less  able  to  withstand  a  storm. 

In  a  plantation  of  about  three  acres,  four  miles  from  the  sea  and 
600  feet  above  it,  the  soil  being  a  cold  clay  loam,  was  not  well  adapted 
to  the  early  growth  of  young  plants.  The  trees  were  a  mixtnre  of 
common  and  Turkey  oak,  ash,  sycamore,  beech,  elm,  and  a  few  birch, 
with  one  or  two  laburnums  and  aervice-berry  trees  along  the  margin, 
and  aboat  forty -five  years  old.  The  subsoil  rested  upon  limestone  which 
had  been  removed  m  places  12  to  15  feet  in  depth.  The  trees  were 
much  larger  in  these  depressions  because  they  were  more  sheltered, 
soil  was  drier,  or  more  mixed  with  rubbish  and  small  stones,  allowing 
room  for  the  roots,  and  from  not  being  as  crowded  as  on  the  level  parts. 
The  trees  on  the  level  part  were  very  small  of  tbeir  age  fix)m  exposure, 
coldness  of  the  soil,  and  neglect  of  trimming  when  young.  The  beech 
and  sycamore  trees  had  prospered  mach  the  most  Along  the  mar^n 
was  a  row  of  ash  with  a  few  wych  elm,  and  one  or  two  Turkey  oak, 
laburnum,  and  service-trees,  and  all  very  much  exposed.  The  Turkey 
oak  contained  much  more  timber  than  its  neighbors,  being  larger  than 
the  ash  or  elm  trees,  but  the  branches  and  young  shoots  of  the  elm  had 
fared  best.  The  ash  trees  were  badly  injured,  their  branches  growing 
on  the  sheltered  side  chiefly.  The  laburnum  and  service  trees  had  stood 
the  exposure  welL    One  or  two  larch  trees  bad  been  nearly  ruined. 

Aroand  this  small  plantation  another  had  been  planted  ten  years 
before,  and  inclosed,  the  exposed  side  having  an  upright  paling-fence  4^ 
feet  high,  the  openings  being  1^  inches  apart,  which  did  good  service 
while  it  remained ;  but  upon  removing  the  fence  it  was  soon  found  that 
the  trees  had  been  too  kiodly  nursed  by  the  shelter  to  withstand  the 
severity  of  the  exposure,  many  Scotch  firs  being  blown  down,  and  others 
half  over,  with  their  roots  partly  out  of  the  soil.  The  birch  trees  fared 
no  better,  and  many  appeared  as  if  they  had  been  palled  over. 

This  shows  the  need  of  bringiag  up  young  trees  in  bleak  places,  as 
hardy  as  possible,  so  that  they  may  take  girth,  in  proportion  to  their 
height,  and  make  good  root  growth  so  as  to  hold  them  firm  against 
severe  winds.  If  a  shelter  is  provided  for  young  trees  in  such  places  it 
should  be  a  good  stone  wall  or  dike  with  a  rough  and  irregularly  pro- 
jecting coping,  by  which  the  wiud  is  broken  as  it  rises  on  the  wall,  and 
prevented  from  striking  the  trees  with  great  force,  or  at  once,  as  it 
might  do  with  a  level  coping  of  the  width  of  the  wall.  Many  prefer 
artificial  paling,  brash,  or  staJce  and  rise  shelter  to  stone  walls  or  dikes, 
which  do  very  well  if  kept  up  till  the  trees  can  do  without  them,  but 
they  are  expensive,  and  do  not  famish  a  permanent  inclosure  like  a  wall 
or  dike. 

In  a  plantation  of  about  ten  acres,  set  with  oak,  wych  elm,  Scotch  fir. 
larch,  and  spruce,  the  location  was  about  two  miles  fh>m  the  sea,  and 
40  feet  above  its  level.  The  soil  was  sloping,  and  of  different  qualities, 
some  being  pure  sand,  other  parts  light  and  thin  and  poor  loam,  and 
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saody  sabsoil,  aod  parts  poor  loatny  clay  with  clay  subsoil,  lime- 
stone lyiug  deep  under  all.    It  was  partly  inclosed  and  had  formerly 
been  under  or  forrow  drained  witb  pipe  tiles  3^  feet  deep  and  30  feet 
apart,  and  before  plantinfj^  it  bad  been  deeply  plowed,  and  again 
drained  with  open  drains  15  inches  deep,  and  30  feet  apart.    The  plan- 
tation was  twenty  years  old,  and  bad  been  repeatedly  tbinned,  the  larch 
and  spmce  being  taken  out  most  on  the  exposed  side,  giving  preference 
to  the  bard  woods  and  Scotch  fir  as  standards,  wbile  on  the  sheltered 
sides  spruce  firs  had  preference,  and  the  hardwoods,  larch,  and  Scotch 
fir  removed.   The  plantation  appeared  bealtby  throaghout,  except  on  tbe 
extreme  margin,  wbere  a  few  larch  and  spruce  had  been  left  in  thin- 
ning.   Tbe  larch  appeared  less  hardy  than  the  spruce,  even  in  better 
locations,  and  they  had  all  lost  their  leaders,  and  were  bent  and  twisted, 
and  many  were  dead  or  dying,  but  in  sheltered  places  they  appeared 
belter.    This  seems  to  show  that  the  larch  is  not  suited  for  planting  in 
exposed  or  maritime  situations.    The  spmce  on  the  exposed  side  kept 
growing,  but  made  little  progress.    But  few  had  died,  but  manywere 
one-sided,  and  their  foliage  on  the  exposed  side  was  quite  red.    Where 
sheltered,  the  spruces  bad  made  rapid  progress,  and  outgrown  both  the 
larch  and  Scotch  fir.    Tbe  last  had  grown  well,  and  in  late  years  bad 
made  rapid  progress.    Although  one-sided  where  most  exposed,  and 
with  fewer  branches,  they  gave  proof  of  endurance  over  the  larch.    Tbe 
oaks  grew  moderately  well  where  the  soil  was  good,  but  were  more 
stunt^  In  appearance  than  their  better-shaded  neighbors.    Tbe  wych 
elms  appeared  very  hardy,  and  withstood  the  winds  better  than  tbe  rest. 
They  bad  never  been  pruned,  and  had  branches  near  to  the  ground,  thus 
affording  good  shelter  to  tbe  rest.    The  larger  the  quantity  of  small 
branches  the  better,  as  they  yield  to  the  wind  without  breaking.    Near 
this  plantation  were  rows  of  Austrian  pines  and  English  yews,  which 
had  been  planted  about  twelve  years,  and  appeared  healthy,  but  had 
not  made  much  growth.    The  pines  extended  their  branches  toward  the 
wind,  as  well  as  ft*om  it,  and  they  showed  no  sign  of  the  wind  cutting 
their  foliage.    A  few  damson-plum  trees  grew  well,  and  blossomed,  but 
sddom  produced  fruit. 

Another  plantation,  embracing  about  four  acres,  a  mile  inland,  was 
near  sea-level  and  exposed  on  all  sides.  Soil  heavy  day.  and  subsoil  so 
tenacious  that  planting  bad  only  been  attempted  for  shelter.  The  trees 
were  oak,  ash,  elm,  sycamore,  beech,  poplar,  willow,  alder,  and  Scotch 
firs.  Some  kiroh  had  been  planted  but  they  were  all  dead,  perhaps  from 
unsuitable  soil,  as  some  in  tbe  interior  were  sheltered.  The  trees  were 
small  for  their  age.  On  the  north  side,  facing  the  sea,  was  a  margin  of 
Huntingdon  willows,  and  a  few  alders  and  poplars,  none  of  which  had 
prospered,  but  the  poplars  had  made  more  wood  than  tbe  other  trees. 
On  the  west  side,  also  much  exposed,  were  wych  elms,  with  a  few  ash, 
sycamore,  and  beech  trees,  and  one  or  two  oaks.  Tbe  oak  and  beech 
trees  were  rather  small,  as  also  the  elm,  but  the  latter  appeared  very 
beallhy.  and  their  foliage  and  young  wood  appeared  to  stand  exposure 
better  tnan  the  others.  The  sycamores,  although  small,  were  healthy. 
The  south  side  was  sheltered  and  planted  with  poplar,  ash,  and  elm,  tbe 
former  being  much  larger  than  on  the  exposed  side,  partly  because  they 
bad  drier  soil.  The  oaks  were  few,  and  none  so  good  as  tbe  elm  and 
adi/ where  tbe  latter  have  room.  The  sycamores  were  small  but 
healthy,  and  the  beeches  about  like  the  sycamores,  and  retained  their 
leaves  longer  green,  the  tips  decaying  a  little  on  the  exposed  side.  The 
general  appearance  of  the  foliage  on  tbe  outward  exposed  sides  showed 
tto  effidst  of  cutting  winds  by  the  brownness  of  the  leaves.    It  was  pro* 
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posed  to  cat  down  this  grove  and  draw  ap  a  young  plantation  from  the 
stools,  as  some  of  the  trees  were  too  slender  from  want  of  tliiuuing. 

The  following  remarks  may  be  made  oonceming  the  endarance  of  trees 
in  exposed  situations : 

The  Common  Oak  does  not  do  well,  being  often  one-sided,  and  leaning  awav  from 
the  blast,  with  a  stunted  appearance,  and  often  oovered  with  galls,  the  leaves  haying 
a  dry  and  cnrled,  unhealthy  appearance. 

The  Turkeif  Oak  ffrows  faster  and  suffers  less. 

The  Soarlei  Oak  does  not  thrive  in  even  moderately  exposed  plaees. 

The  Ash,  in  hedge-rows  and  in  well-prepared  soil,  attains  a  moderate  size,  bnt  on 
the  margins  makes  less  progress,  and  on  the  whole  is  not  desirable  in  exposea  places, 
unless  mixed  with  other  trees,  when  it  makes  oonsiderable  growth. 

The  Wjfch  and  EngUsh  E1m$  appear  to  be  suitable,  espeoiaUy  the  former,  which, 
Although  they  do  not  grow  to  a  large  size,  make  a  good  shelter,  and  are  not  liable  to 
be  blown  down  or  one  sided.  The  writer  considers  it  a  better  margin-plant  for  ex- 
posed plaees  than  any  of  the  trees  above  named.  The  English  elm  is  less  bardy,  but 
in  good  soil  grows  to  a  large  size,  even  in  exposed  places,  with  a  good  shape  and 
heiuthy  foliage. 

The  Sycamore  grows  well,  in  some  instances  attaining  good  size  and  a^  in  bleak 
places,  while  in  others  it  does  not.  From  the  round  shape  and  closeness  of  its  branches 
and  foliage,  it  is  a  first-class  shelter- tree  when  of  full  size. 

The  B^oky  in  dry,  light  soil,  grows  well  in  the  wind,  and,  from  retaining  its  leaves 
till  late,  it  is  good  for  shelter;  but  in  a  heavy  and  stiff  soil  it  grows  slowly  and  dies 
early. 

The  Hone  CkesUiut  is  not  weU  adapted  for  exposed  places,  as  both  buds  and  branches 
are  liable  to  injury  firom  even  moderate  winds. 

The  Lime  is  a  tender  tree  in  bleak  exposures. 

The  Blaek  ItaHan  Poplar  does  not  grow  well  nor  make  m«oh  wood,  the  braai^Ms  and 
spray  ^ng  out  in  the  winds. 

The  Common  Black  Poplar  grows  better,  and  in  exposed  hedge-rows  will  sometimes 
attain  considerable  size;  but  when  large,  is  much  liable  to  be  broken  by  the  winds. 

The  Lombardy  Poplar  appears  to  be  very  hardy,  but,  firom  Its  upright  growth,  does 
not  afford  great  sht^lter,  except  when  planted  dose*  when  it  answers  the  purpose  in  its 
young  state. 

The  Huntingdon  Willow  generally  grows  one-sided,  but  near  the  sea  produces  good 
shelter. 

The  Bireik  grows  well  in  moderately  windy  places,  and,  fttmi  its  adapting  itself  to 
poor  soils,  will  thrive  in  high  and  exposed  places,  where  few  other  mndsous  trees 
will  grow  to  any  size. 

The  Common  Alder  is  not  suitable  foj'  planting  in  the  foce  of  severe  winds. 

The  Wild  Ckerry,  or  Gean,  stands  the  storms  very  well  when  young,  and  has  a  healthy 
and  ornamental  appearance ;  bnt  when  old,  is  liable  to  lose  its  branches  by  the  wind. 

The  Mountain  Aak  grows  well,  and,  having  a  good  shape,  may  be  recommended  as  an 
ornamental  and  shelter  plant  in  exposed  sites. 

The  Service  Tree  is  a  little  one-sided  bnt  not  disfigured  by  the  wind,  and  may  be 
called  bardy. 

The  Lahumum  stands  the  wind  moderately  well,  but  is  liable  to  have  its  limbs  broken 
off  at  the  axils. 

The  Common  Tkom  does  well  in  hedge-rows,  and,  although  one-sided,  affords  a  good 
shelter. 

The  Sloe,  or  Black  Thorn f  grows  abundantly  In  hedges,  and  tiirives  in  bleak  places  near 
the  sea.  "^ 

The  Evergreen  Oak  has  the  appearanoe  of  being  hardy,  retaining  a  good  shape  and 
healthy  foliage. 

The  Holly  makes  a  good  hedge-plant  in  exposed  places,  as  it  grows  dose,  and  although 
mnch  blown  to  one  side,  it  attains  considerable  size  and  affords  good  shelter. 

The  Hazel  grows  to  a  moderate  size  in  extreme  exposures,  but  is  much  one>4ided  and 
less  hardy  than  the  thorn. 

The  Elder  grows  fast,  and  is  a  good  nurse-plant  In  suitable  places. 

The  Portugal  Laurel  does  not  make  great  pro<i;ress  in  the  fkoe  of  the  wind,  and  is  one- 
sided, and  very  much  cut  on  the  exoMcd  side. 

The  Common  Laurel  has  rather  a  tnin  foliage,  but  takes  a  good  upward  growth. 

The  Arbutus  grows  in  moderately-exposed  places  in  a  very  healthy  state,  with  beau- 
tiful foliage,  and  well  covered  with  flowers  and  fruit. 

The  Scotch  Fir  are  often  very  one-sided  when  from  twelve  to  twenty  years  planted, 
and  very  bare  of  branches  on  the  windy  side.  Old  trees  generally  have  a  healthy  ap- 
pearance, and  are  not  much  cut  by  the  wind. 

The  Austrian  Pine  is  very  healthy  and  robust,  with  its  branches  growing  out  well 
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againsl  the  wind,  and  the  brmnobes  And  foliage  retaining  their  natural  position  and 
color.  It  does  not  grow  upward  like  the  Scotoh  fir,  bat  more  etiff^  and  with  an  abun* 
dxmce  of  branches.  It  is,  therefore,  mnoh  recommended  for  margins  of  exposed  plan- 
tations. 

The  PtMOgter  does  not  appear  to  be  hardy,  and  is  liable  to  be  blown  one-sided. 

The  Xaro4  is  not  at  lUl  hardy  in  very  ezpcNsed  places,  and  shows  signs  of  early  decay. 

The  Common  or  Korway  Spruce  is  generally  one-sided,  and  the  foliage  browned  on  tna 
exposed  side.    It  is  not  adapted  for  extreme  exposure . 

The  8ilje€r  I%r,  growing  in  yery  exposed  sitoations,  with  hard-wood  trees,  has  been 
Ibnnd  to  thrive  extremmy  welL 

The  EngUah  Tew  will  grow  to  a  good  sice,  bnt  is  one-sided  when  exposed  to  prevail- 
ing winds,  with  an  appearance  of  average  hardiness. 

The  Cedar  of  L^Huumt  althongh  growing  to  a  considerable  sise,  is  generally  a  little 
<nie-sided,  and  its  top  nowiog  away  from  the  blast. 

The  Cedrvs  Deodora^oes  not  succeed  well  in  exposed  places. 

The  Wn/monik  PUtee  do  not  succeed  in  exposed  places,  and  in  moderately-windy  places 
lean  much  from  the  winds. 

The  Cupreaeua  macroearpa  grows  well  out  against  the  wind,  and  is  well  worth  plant- 
ing in  moderate  exposures. 

The  Cupreeeua  Laweoniana  grows  moderately  well  in  exposed  situations,  and  keeps  its 
shape  fairlv  well. 

Tlie  Tkmj<^^  horeaUe  makes  more  luxuriant  growth  than  the  latter,  and  from  the 
strength  ot  its  foliage  appears  better  suited  than  the  latter  to  exposed  planting. 

As  a  general  rule,  the  sycamore,  maple,  and  wych-elm  have  been  founa  to  be  the  most 
hardy  and  most  suitable  deciduous  trees  for  planting  in  exposed  situations,  and  the 
Austrian  pine  among  conifers.  The  evergreen  oak.  arbutus,  and  holly,  the  best  ever- 
green shrubs  of  large  siee,  and  the  sea-buckthorn,  wild  cherry,  elder,  and  mountain-ash, 
of  small-sixed  trees  and  shrubs  of  the  deciduous  kinds. 

lu  making  plantatiooB  in  exposed  sitnations,  it  will  be  fonnd  advan- 
tageoas  to  have  them  of  as  large  an  area  as  possible,  for  trees  will  in 
many  cases  thrive  in  large  masses  which  woald  actually  starve  in  small 
clumps  or  belts.  The  soil  should  be  well  trenched  or  drained,  and  great 
care  should  be  taken  in  selecting  the  hardy  varieties  that  are  sbited  to 
the  soil  in  which  they  are  planted.  The  plants  should  be  small  when 
transplanted,  and  those  that  are  known  to  stand  severe  winds  should 
form  the  margin,  while  the  more* valuable  kinds  are  planted  in  the  in- 
terior. In  many  cases  it  will  be  found  judicious  to  plant  thickly  with 
the  view  of  shelter,  and  thin  early,  so  as  to  bring  up  the  trees  in  a  healthy 
and  hardy  state,  taking  girth  with  their  height. 

ON  THB  SOILS  AKB  SUBSOILS  SUITED  FOB  PLANTINa. 

[The  following  is  an  abstract  of  a  prize  essay  by  John  Nlsbet,  assist- 
ant conservator  of  forests  in  British  Burmab,  as  printed  in  the  transac- 
tions of  tlM  Highland  and  Agricultural  Society  of  1876.  The  writer, 
having  learned  his  profession  in  Germany,  admits  that  his  views  con- 
form to  the  practice  of  that  country,  which  differs  somewhat  from  that 
adopted  elsewhere;  but,  as  the  principles  stated  admit  of  qualified 
application  in  our  country,  it  is  believed  that  the  leading  points 
embraced  will  be  of  interest  to  the  American  reader.] 

The  growth  of  any  particular  tree  depends  on  the  nature  of  the  soil 
and  the  situation  on  which  it  occurs.  As  regards  the  soil,  we  must  take 
into  account: 

1.  Ohemical  composition.  4.  Depth  of  soil. 

2.  Amount  of  moisture.  5.  Quantity  of  humus. 
3*  Degree  of  looseness.  6.  Nature  of  the  subsoil. 

1.  TJie  chemical  comporiUon  of  ike  soil  affects  the  tree  indirectly,  by 
means  of  its  physical  properties  (as  amount  of  moisture  and  degree  of 
looseness  or  porosity),  and  also  directly,  by  the  mineral  matter  taken  up 
by  the  rootiets  and  deposited  in  the  wood  and  leaves  in  their  annual 
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growth.  This  mioeral  matter,  which  remains  as  ashes  when  wood  is 
completely  barued,  forms  a  small  percentage  of  the  contents  of  the  tree, 
and  according  to  some  (Dr.  G.  Heyer,  director  of  the  Forest  Academy, 
MUnden),  is  foand  in  snfiBcient  quantity  in  almost  all  varieties  of  soil. 
In  addition^  rain,  snow,  dew,  and  hail  are  continaally  bringing  fresh 
supplies. 

2.  The  amount  of  moistuA  in  soil  is  of  the  utmost  importance,  for  the 
supply  of  the  rootlets  of  trees.  There  is  a  vast  quantity  of  water  given 
forth  through  the  leaves  during  the  annual  period  of  vegetation.  The 
soil  must,  therefore,  be  able  to  absorb  and  retain  moisture.  Loose  sand, 
with  a  small  percentage  of  clay,  absorbs  easily,  but  does  not  retain  it. 
Binding  clay  absorbs  slowly  and  to  moderate  extent,  but  is  very  reten- 
tive.   A  tnixture  of  vegetable  mold  modifies  both  extremes. 

There  are  five  degrees  of  moisture  in  soils: 

(1)  Wet — On  lifting  a  handful,  water  drops  to  the  ground. 

(2)  Moi9t4 — On  squeezing  a  handful,  water  drops  to  the  ground. 

(3)  Fresh. — On  squeezing  a  handful,  traces  of  moisture  remain  on  the 
hand. 

(4)  I>ry.— On  squeezing  a  handful,  no  traces  of  moisture  remain  on 
the  hand. 

(5)  Arifi. — On  being  merely  rubbed,  it  flies  off  as  dust 

3.  The  degree  of  hoseness.-^The  more  day  there  is  in  soil  the  more 
binding  it  is,  and  according  as  sand  or  lime  is  added  the  more  it  be- 
comes loose.  Binding  clay  opposes  tree-growth,  by  not  allowing  the 
free  entrance  of  moisture  and  air.  On  the  contrary,  very  loose  soils, 
especially  if  shallow,  are  apt  to  become  dry,  and  are  exposed  to  the 
influence  of  frosts,  while  trees  having  no  firm  support  in  the  shallow, 
unret^ntive  soil  often  fall  in  storms.  Here,  again,  both  extremes  are 
modified  by  an  admixture  of  humus. 

4.  Depth  of  soil  favors  the  growth  of  trees,  since — 

(a)  More  moisture  is  absorbed,  and*is  retained  longer ;  and 

(b)  The  roots  are  more  developed,  and  the  supply  of  sap  is  greater, 
and  the  cubic  contents  of  the  tree  are  greater  than  on  shallow  soil. 

The  classification  of  soils  according  to  depth  may  be— 

(1)  Very  sh(Mow. — Less  than  6  inches  in  depth. 

(2)  ShaUow. — ^From  6  inches  to  a  foot. 

(3)  Middle  deep.^Yvom  1  to  2  feet. 

(4)  D^.— From  2  to  4  feet. 
(5J  Very  deep. — Over  4  feet. 

Mild,  loamy  soil,  in  which  sand  and  lime  are  present  in  a  higher  de- 
gree than  clav— deep,  fresh,  and  rich  in  vegetable  mold,  is  favorable  to 
the  growth  of  many  forest  trees,  such  as  oak.  Lime  is  best  suited  for 
beech,  ash,  maples,  elms,  black  or  Austrian  pine  (P.  austriouca)^  dwarf 
pine  (P.  mughus  of  Loudon),  and  yew.  As  already  remarked,  a  binding 
clay,  without  sufiOicient  humus,  is  not  suitable  for  forest  trees.  In  the 
heat  of  summer  it  cracks  and  injures  the  rootlets.  A  soil  composed  of 
quartz  sand,  with  a  small  percentage  of  clay,  fresh  and  rich  in  humus, 
will  nourish  sufficiently  any  tree  growing  in  Great  Britain,  if  not  too 
shallow.  Soils,  if  rich  (minerally),  although  they  yield  trees  of  greater 
height  and  solid  contents,  will,  if  moist,  produce  timber  of  inferior  quality 
and  less  durability.  Dry  and  arid  soils,  if  properly  treated,  will,  as  a 
rule,  nourish  the  Scotch  fir  {Finns  sylvestris)^  along  with  which  the 
birch  might  be  grown,  if  advisable.  In  theKorth  German  plain,  where 
pine  forests  are  cut  through  by  railroads,  safety  belts  are  planted  with 
birch,  to  prevent  sparks  from  reaching  the  tindei -like  leaves  that  cover 
the  soil. 
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5«  The  quantity  of  humus  contained  in  a  eoil^  plays  an  important  part  in 
re^rd  to  the  growth  of  trees ;  for  by  the  decomposition  of  the  leaves, 
carbon  and  yarions  chemical  com  pounds  forming  ashes,  are  retnrned  to 
the  soil.  Carbonic  acid,  formed  by  the  decomposition  of  homas,  affords 
indispensable  nourishment  to  trees,  and  decomposes  such  minerals  as 
occur,  so  that  they  become  soluble  in  water  and  are  absorbed  by  the 
rootlets  in  the  form  of  alkalies.  Humus  also  absorbs  from  the  atmos- 
phere ammonia  (S  H3),  oxygen,  moisture,  &c.,  i^l  necessary  for  the 
nourishment  of  plants*  It  has  a  high  degree  of  power  for  absorbing 
and  retaining  moisture,  and  is  only  moderately  binding ;  it  renders  more 
loose  a  binding  clayey  soil,  and  binds  a  loose  sandy  one. 

6.  The  nature  of  the  sttbsoil  affects  the  quality  and  quantity  of  the 
timber  produced,  since  it  materially  affects  the  quantity  of  moisture 
contained  in  any  soil.  It  may  be  impervious,  or  cleft  in  horizontal  or 
inclined  layers.  Subsoils  of  plastic  clay,  or  of  quartz  conglomerate,  are 
the  most  unfavorable.  Loams,  marls,  or  peat,  are  more  suitable  (when 
the  latter  are  not  too  wet),  and  such  rocks  as  are  moderately  cleft,  so 
that  the  upper  soil  can  be  only  moderately  moist. 

Concerning  the  situation  of  the  soil,  we  must  consider — 

1.  Height  above  the  level  of  the  sea. 

2.  Aspeet  or  inclination  toward  one  of  the  points  of  the  compass. 

3.  Angle  of  inclination  toward  the  horizontal. 

1.  Height  above  sea-level. — Trees  reach  their  limit  in  a  vertical  direc- 
tion very  coon,  as  the  mean  temperature  diminishes  about  1^  F.  for  each 
450  feet  of  elevation.  Trees  growing  on  suitable  soils  at  the  sealevel, 
produce  the  greatest  quantity  of  timber,  and  most  seed,  but  the  quality 
is  not  so  good,  owing  to  rapid  growth.  The  following  may  be  accepted 
as  average  heights  of  forest  trees  in  Germany: 

1,200  to  1,300  feet> — ^hornbeam  and  Scotch  fir,  the  latter  in  mixed  forests 
growing  much  higher,  but  it  is  oomparatively  inelastic,  and  often  suf- 
fers froid  snov-bieak. 

1,600  to  1,700  fett,^ — birch,  elm,  and  in  favorable  circumstances,  oak. 

2,200  to  2,400  feet, — beech,  maple«  ash,  and  birch  (Betula  pubescens). 

3,000  feet  (and  olten  higher), — silver  fir  (Abies  peotinata)^  spruce  fir  (Picea 
excelsa)^  and  laich. 

The  heights  to  which  these  trees  ascend  mountain  slopes,  are  modi- 
fled  by  the  followitg  circumstances : 

2.  Inelination  of  the  hillside  toward  one  of  the  points  of  the  compass. — 
The  greatest  quanti^  of  timber  is  produced  on  gently  sloping  eastern, 
northeastern,  and  torthem  hillsides,  which  are  moist  and  cool.  The 
more  southern  aspects,  however,  produce  the  most  durable  timber;  but 
young  plantations,  01  natural  undergrowth  are  exposed  to  the  burning 
rays  of  the  sun  and  partly  to  dangerous,  late  frosts.  The  northeast, 
east,  and  southeast  aspects  are  most  exposed  to  late  frosts.  The  west 
aspect,  when  expo8ed,produces  the  least  quantity  of  timber,  for  it  is  from 
wis  point  that  violent  winter  storms  generally  come. 

d.  Angle  of  inclination. — This  has  a  most  powerful  influence  on  the 
growth  of  trees,  for  the  greater  the  angle,  the  more  marked  are  the  differ- 
efiees  in  the  quantity  ol  the  timber  prcKluoed.  An  inclined  plane  should^ 
em^^is  paribus^  yield  m^re  timber  than  a  horizontal  plane. 

Dk  Because  it  is  g^^eater  in  the  ratio  of  the  secant  to  the  radius,  and 
tbe  trees  do  not.  stand  cnite  vertical,  and 
'%  Because  each  tree  "eceives  more  light  on  a  gradual  slope. 

ta  reality,  however,  tais  is  not  the  case,  for  on  the  hillsides  the  soil  is 
tWUiIly  wanting  in  depti  and  also  in  moisture.    After  heavy  roins  some 
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of  the  soil  is  always  carried  down  into  the  valleys,  which  are  thas  en- 
riched from  the  neighboring  hills.  According  to  the  angle  of  incli- 
nation^  a  hill  might  be  described  as  genUy  sloping  np  to  1(P  from  die 
horizontal ;  moderately  steep,  from  ll^  to  2(P;  steep»  from  21^  to  S(Pj 
and  veiy  steep  when  over  3(P. 

In  addition  to  these  three  chief  features,  the  local  climate  and  the 
growth  of  trees  are  influenced  more  or  less  by  the  character  of  thd  sur- 
rounding district,  and  the  form,  extent,  and  direction  of  the  ranges  of 
hills  on  which  the  forests  are. 

The  various  soils  suited  far  different  hard-wood  trees. 

The  Beboh  {Fagus  si/lvatica)y  is  the  only  hard  wood  by  nature  ad> 
mirably  suited  for  growth  in  unmixed  forests.  Its  leaves,  nch  ia  potash, 
decay  easily,  and  .form  an  excellent  humus.  In  high- timber  forests,  it 
finds  its  proper  place,  growing  best  where  the  foliage  forms  in  almost 
unbroken  roof,  which  hinders  the  sun  from  drying  the  soil.  Its  period 
is  usually  100  to  120  years,  being  longer  on  poor  soils.  It  is  lot  suited 
for  coppice,  because  its  power  of  sending  up  shoots  from  the  stool  is  not 
great,  and  their  growth  is  slow  ;  but  in  lime  soils  this  power  is  greater. 
It  occurs  as  coppice  under  standards  where  the  latter  throw  much  shade 
on  the  underwood,  or  where,  as  in  the  case  of  oak  standards,  the  ground 
sbould  be  well  shaded  from  the  sun.  On  lime,  and  the  milder  clay  soils, 
it  thrives  as  standards,  but  it  then  overshadows  more  than  any  other 
tree.  Its  wood  is  usually  worth  less  than  other  hard  woods  ia  the  mar- 
ket. The  beech  requires  a  strong  mineral  soil,  fresh  and  rich  in  humus. 
It  is  often  found  with  the  oak  on  sandy -loamy  deposits,  if  not  too  dry  or 
too  moist ;  but  on  poorer  and  lighter  soils,  or  in  exposed  places,  it  grows 
slowly,  and  the  soil  becomes  impoverished.  The  true  home  of  the  beech 
is  on  lime,  basalt,  and  greenstone  if  the  soil  is  not  too  tlin.  This  par- 
tiality for  lime  is  shown  in  the  smoothness  of  bark,  the  straightness  of 
trunks,  and  their  freedom  from  branches ;  the  annual  srowth  is  great, 
and  reproduction  by  natural  means  easy.  In  fresh,  shntered  places  on 
lime,  the  beech  bears  seeds  early  (beginning  about  thd  seventeenth  or 
nineteenth  year),  and  continues  to  do  so  at  intervals  of  ihree  to  five  years 
and  in  abundance. 

Tbe  Oak  (Querous  sessUifolia  and  Q.  peduneulata)  wa  relatively  more 
important  among  forest  trees  a  century  or  two  ago  than  now.  Extensive 
forests  of  this  timber  have  since  been  cleared  for  cullivation,  so  that  tbe 
noblest  forests  are  now  among  the  hills. 

On  account  of  diminishing  supply  and  rising  depand  for  oak  timber 
much  has  been  done  of  late  to  promote  its  cultivation.  Young  trees 
shelter  the  soil  from  the  sun,  but  as  they  advance  they  demand  more 
light  and  room,  so  that  many  die  unless  seasonabl;  thinned.  In  forests 
tbe  oak  assumes  greater  dimensions  when  grown  vith  other  oaks  alone, 
for  it  may  be  laid  down  as  a  rule  tbat  it  thrives  bet  mih  the  crown  free^ 
the  stem  sheltered  and  in  sliade^  and  the  foot  under  orvering.  The  Q.  pedun- 
eulata is  disposed  to  develop  many  branches  but  where  this  is  not  pos- 
sible (as  in  forests  of  beech  and  oak)  the  stem  is  straight  and  free  from 
branches  to  70  or  80  feet,  and  the  whole  height  100  to  130  feet.  Tbe 
tap  root  penetrates  5  or  6  feet  in  good  soil,  Sf  that  the  subsoil  is  of 
great  importance  in  its  growth  and  quality.  Afoderately  cleft  and  in  - 
•clined  limestones,  and  tbe  milder  clay  slates,  th^  richer  sandstones  and 
marls,  granite,  basalt,  greenstone  and  clayey  porphyry,  and  good  peat 
Are  favorable  subsoils  for  both  kinds  of  oak,  as  they  generally  continue 
fresh,  and  are  not  apt  to  hold  water.    The  timber  of  this  kind  is  of  flue 
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texture,  toagb,  hardy  and  hea^.  It  is  the  strongest  and  most  durable 
timber  grown  in  large  quantities  in  Europe,  and  is  indispensable  in 
ship  building,  in  the  con8truotion  of  mills,  and  structures  in  or  near 
water,  and  when  submerged  is  indestructible.  The  Q.  sesMifolia  does 
not  grow  so  quickly  but  has  a  longer  life,  is  more  disposed  to  form 
branches,  but  may  under  favorable  circumstances  grow  to  equal  size. 
The  roots  do  not  penetrate  so  deep,  the  wood  is  less  tough  and  elastic, 
is  more  easUy  split,  and  ttierefore  more  prized  by  coopers.  Being  of 
coarser  texture  it  is  not  so  well  suited  for  carving  and  cabinet  work, 
and  being  heavier  it  forms  better  firewood,  the  proportion  being  as  12 
to  11.  As  a  building  timber  it  is  little  inferior  to  the  Q.  pedunculata. 
The  latter  prefers  plains,  warm,  sunny  valleys,  and  outlying  hills  of 
mountain  ranges,  while  the  former  is  at  home  on  the  mountains  them- 
selves. They  often  grow  together,  but  the  Q.  iesMifolia  ascends  the 
slopes  to  a  greater  height,  although  it  does  not  grow  so  tax  north  and 
prefers  the  south  and  west  slopes. 

The  oak  is  not  by  nature  intended  to  form  extensive  and  unmixed 
forests,  but  requires  the  aid  of  a  shade-enduring  and  soiMmproving  tree ; 
for  the  growth  of  oak  depends  less  on  the  kind  of  soil  than  on  its  quality, 
depth,  and  freshness*  No  tree  is  better  qualified  to  perform  these  func- 
tions than  the  beech.  In  coppice  wood  with  standards  or  reserved  trees, 
the  oak  enjoys  the  sunlight,  and  does  not  throw  much  shade  on  the 
coppice  below — acquires  moderate  thickness,  but  at  the  expense  of  its 
branches,  and  comes  to  greatest  maturity  at  200  to  240  years,  but  when 
well  exposed  to  the  sun  may  be  felled  much  sooner.  In  order  to  obtain 
valuable  timber  in  such  cases,  the  trees  must,  ere  they  grow  too  old,  be 
stripped  of  their  lower  branches,  as  far  as  practicable. 

Oak  reproduces  itself  from  stools,  and  is  suitable  for  coppices,  the 
wood  (generally  at  the  period  of  16  years)  being  cut  and  peeled  for  tan- 
ners' use.  The  bark  is  most  prized  when  grown  on  strong  mineral  soil 
on  hill-sides  in  sunny  exposures,  where  Uie  trees  have  not  been  too 
closely  planted,  and  have  room  for  development.  It  is  best  before  it 
begins  to  split  In  higher  situations  the  Q.  sessiUfoUa  is  said  to  yield 
bark  in  greater  quantity  and  of  better  quality  than  the  Q.  pedunculata. 

The  growth  of  oak  depends  less  on  the  kind  of  soil  than  on  its  quality, 
the  amount  of  humus,  and,  above  all,  of  moisture  contained  in  it  The 
best  growth  occurs  in  a  deep,  somewhat  loose  loamy  sand,  or  sandy  loam, 
but  it  thrives  well  on  loam  or  sand.  Although  it  prefers  moisture,  it 
will  not  grow  in  marshes  unless  drained. 

The  oak  thrives  exceedingly  well  when  mingled  with  beech^  because 
!ts  penetrating  roots  draw  their  support  more  firom  the  subsoil,  while 
the  beech  spreads  its  roots  near  the  surface.  This  association  does  not 
prosper,  however,  in  exposed  situations  or  on  shallow  soils. 

The  Ash  {Fraxinus  excelsior),  Maplb  {Acer  platanoidea),  SYOAMOitB 

iAoer  pseudoplatanu8)j  and  Elm  ( Ulmus)  have  much  in  common,  are 
bund  on  similar  soils,  and  may  be  classed  together  as  regards  their 
treat-ment 

The  ash  must  not  be  reared  in  pure  forests,  and  must  have  plenty  of 
light.  Its  thin  foliage  does  not  sufficiently  shade  the  ground,  and  hence 
it  does  well  in  beech  forests.  Even  among  coppices,  it  yields  a  good 
letum  if  not  too  much  shaded  by  the  standards.  It  grows  readily  from 
sto<ds9  and  may  be  grown  with  oak,  maple,  hazel,  linden,  sycamore, 
elm,  hcNmbeam,  and  beech,  with  good  results.  It  is  most  liable  to  injury 
from  the  TBigid  growth  of  grass.  Dry,  poor  soils  are  not  suitable,  and 
it  desires  a  moist  and  even  wet  soil.  Its  true  home  is  on  rich,  loose. 
stEongi  minend  soils,  abounding  in  humus,  and  even  on  binding  oneS|  ii 
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fertile.  It  asoends  as  high  as  the  oak  and  beech  on  monntains,  and  In 
moist  soifs  it  thrives  with  the  alder.  The  maples  can  bear  more  shade 
than  the  ash,  and  in  some  parts  of  Holland,  on  fresh,  strong,  mineral 
soils,  they  prosper  as  underwood  in  oak  forests,  bat  they  cannot  bear 
shade  like  the  beech  or  hornbeam,  and,  on  the  whole,  need  mach  sunlight. 
When  they  grow  in  shade,  the  ground  must  be  exceedingly  favorable. 
For  this  reason,  they  are  not  met  with  in  extensive  pure  timber  forests, 
but  often  on  rich  soils,  especially  lime,  scattered  among  beeches,  singly 
or  in  groups. 

As  standards  in  composition  forests  thoy  (especially  the  sycamore) 
yield  a  wood  much  valued  for  cabinet  making  and  carving.  Here  thoy 
thrive  on  suitable  soil,  and  do  not  injure  the  underwood  by  shading. 
Even  as  a  part  of  the  coppice  they  return  a  good  revenue,  for  they  pro- 
duce numerous  shoots,  and  are  not  so  much  injured  by  shade  as  the  ash 
or  elm.  The  maples  love  fresh,  strong  mineral  soils,  such  as  lime  and 
basalt — ^in  short,  such  as  the  beech,  but  do  not  bear  so  much  moisture 
as  the  ash  and  ehn.  The  maple  grows  chiefly  on  low  hilly  land  and  on 
plains,  and  extends  farther  north  than  the  s.vcamore,  which  seeks  the 
more  mountainous  districts,  and  grows  at  higher  elevations.  The  syca- 
more makes  greater  claims  on  the  soil  in  mineral  strength  and  moisture 
than  the  maple.  In  dry  exposed  situations,  or  very  near  the  sea^  neither 
of  the  maples  shows  a  lively  growth. 

The  Blh  has  always  been  highly  prized  on  account  of  the  flue  color 
and  texture  of  the  wood,  and  its  durability  when  exposed  to  the  atmos- 
phere. Like  the  oak,  this  tree  has  a  tap-root,  requiring  a  deep  soil,  not 
too  binding.  It  prefers  a  moist  situation,  but  does  not  thrive  in  marsh  v 
districts.  Lime,  basalt,  greenstone,  loam,  and  the  better  kinds  of  sand, 
with  a  plentiful  admixture  of  humus,  are  the  soils  best  adapted  for  the 
elm.  It  is  little  suited  for  pure  forests;  grows  well  as  standards,  and 
on  rich  soil  bears  the  shade  of  standards  fairly  and  shoots  well  from  the 
stool,  although  the  power  of  reproduction  soon  gradually  diminishes. 
Along  streams  and  in  moist  situations,  elms  are  frequently  pollarded  for 
the  production  of  timber  prized  for  cabinet-making,  &c.,  the  knots  in 
pollard  timber  being  due  to  numerous  arrested  adventitious  buds. 

Mixed  forests  of  beech,  ash,  maple,  and  elm  are  found  to  thrive  well, 
and  yield  a  larger  revenue  than  either  of  them  alone,  and  rules  for  their 
cultivation  and  renewal  are  laid  down  in  detail. 

HoBNBBAM  {Oarpinns  hetulus)^  like  the  beech,  is  chiefly  used  for  fuel 
in  Germany,  and  is  seldom  allowed  to  attain  large  dimensions.  From 
its  hardness  of  wood,  it  is  more  difficult  to  work,  but  gives  more  heat 
than  beech,  and  in  sawing  and  cutting,  tools  lose  their  edge  very  soon. 
It  is  used  for  cogs,  screws,  ax-liandles,  joiners'  tools,  shoe-lasts,  and  the 
like.  It  is  often  regarded  by  the  forester  as  an  enemy,  and,  when  once 
it  has  gained  a  footing,  it  is  tenacious  of  life.  It  steals  into  beech  and 
oak  forests,  especially  when  growing  in  fresh,  humus  soils,  and  prefers 
the  fertile  plains  and  undulating  hill-sides  to  the  higher  mountain-tops. 
It  is  the  hardiest  of  hard  woods,  and  will  withstand  late  firosts,  damages 
from  gnawing  animals,  and  other  injuries  wonderfully  well  if  fairly 
rooted.    Its  average  life  is  eighty  years. 

In  general,  the  ^ect  which  the  soil  and  subsoil  have  on  the  quality 
of  timber  may  be  expressed  shortly  but  scientifically  as  follows:  The 
combustible  tissues  of  timber,  or  those  liable  to  decay  by  exposure  to 
atmospheric  or  other  agencies,  are,  carbon,  oxygen,  hydrogen,  and  nitrogen* 
The  absolutely  necessary  constituents  of  the  ashes,  or  portions  not  liable 
to  decay,  are  iron,  oaMum,  potassium,  and  sodium;  along  with  these  are 
often  to  be  found  magnesium,  manganese,  silicon,  sulphur,  and  pJios* 
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phom9.  It  fidlows,  then,  that  acooidiDg  an  the  percentage  of  oombns- 
tible  tiasue  ezeeeda  that  of  the  inoomlxistible  the  timber  will  be  leas 
doraMe,  and  hence,  for  technical  porposes,  of  less  yalae.  Therefore, 
soils  and  snbsoils  in  which  there  is  a  fair  ^moant  of  lime,  potassiam, 
silica,  &a — in  short,  those  riek  in  alkaUes^  produce  timber  of  the  best 
quality-,  while  snch  as  contain  an  overabandance  of  moistare  yield  tim- 
ber neither  of  snch  dorability  nor  of  so  high  va4ae« 

PLANTINa  OF  THE  ASH. 

Mr.  J.  L.  Bndd,  now  of  Ames,  Iowa,  in  a  paper  published  in  the 
Transactions  of  the  Northern  Illinois  Horticaltnral  Society  (1867-^68,  p. 
72),  advises  keeping  the  seeds  of  the  ash  through  the  winter  in  kegs 
or  boxes,  mixed  with  clean  moist  sand,  taking  care  that  they  become 
neither  too  wet  nor  too  dry*  Freesing  will  do  no  harm.  The  ground 
should  be  marked  and  prepared  as  tor  corn,  and  planted  at  the  in- 
t^rsec^oos,  placing  four  to  six  seeds  in  a  bill.  They  should  be  care- 
fully caltivated,  and  the  next  spring  thinned  to  one  plant  in  each  hill, 
the  vacancies  being  supplied.  By  planting  thus  thickly,  the  young 
trees  get  a  straight  growth.  At  the  end  of  six  years,  every  alternate 
row  north  and  south  should  be  thinned  out,  and  at  the  end  of  ten  years 
every  alternate  tree  in  each  row.  When  twelve  years  old,  on  good  soil 
and  with  proper  onUure  the  first  four  years,  the  grove  would  have  12,000 
U'ees  on  10  acres,  averaging  8  inches  in  diameter.  By  cutting  the  stump 
close  to  the  ground,  and  covering  with  a  light  furrow  on  each  side,  a 
second  growth  is  obtained  in  eight  or  ten  years,  more  valuable  than  the 
first. 

Pro£  0.  S.  Sargent,  in  speaking  of  this  timber,  says:^ 

To  develop  its  best  qaalities  the  white  ash  should  be  planted  in  a  cool,  deep,  moist, 
bat  well-drmined  soU,  where  it  will  make  a  rapid  growth.  That  the  plantation  may  be 
as  early  profitable  as  possible,  the  yonng  trees  would  be  inserted  In  rows  three  feet 
apart,  the  plants  beinff  two  feet  apart  in  the  rows.  This  would  give  7^60  plants  to 
the  acre,  which  should  be  gradually  thinned  until  108  trees  are  left  standing,  twenty 
feet  apart  each  way.  The  first  thinning,  which  might  be  made  at  the  end  of  ten 
years,  would  ^re  4,000  hoop-poles,  which  at  present  price  would  be  worth  |400. 

Tlie  remaining  thinnings,  made  at  different  periods  up  to  twenty-five  or  thirty 
years,  would  produce  some  three  thousand  trees  more,  worth  at  least  three  times  as 
much  as  the  first  thinnings.  Snob  cuttings  would  pay  all  the  expenses  of  planting, 
the  care  of  the  plantation  and  the  interest  on  the  capital  invested,  and  would  leave 
the  land  covered  with  trees  capable  of  being  turned  into  money  at  a  moment's  notice, 
or  whose  value  would  increase  for  a  hundred  years,  making  no  mean  inheritance  for 
the  descendants  of  a  Massachusetts  farmer.  The  planting  of  the  white  ash  as  a  shade 
and  roadside  tree  is  eq[>ecially  recommended,  ana  fbr  tluU  purpote  it  ranks,  among 
our  native  trees,  next  to  the  sugar-maple. 

THE  PLAlVTINa  OF  SAITI)  DtJIVES. 

No  application  of  sylvicoltare  is  more  important  than  that  of  plant- 
ing on  the  dunes  upon  the  sea-shore,  where,  under  extraordinary  diffi- 
eulties,  a  forest  growth  has  in  many  instances  been  started  and  main- 
tained upon  drifting  sands,  and  a  certain  permanentrevenue  secured  from 
sterile  tracts,  which,  by  constant  encroachment  upon  the  cultivated 
eountiry  behind  them,  had  done  vast  injury  by  burying  fertile  fields  with 
barren  sands.  This  subject  has  with  us  something  more  than  a  histori- 
cal interest,  because  we  have  along  our  coast,  as  at  Cape  God  and  other 
points  in  Massachusetts,  on  the  shores  of  Florida,  on  the  Gulf  coast,  on 
the  whole  of  the  eastern  border  of  Lake  Michigan,  and  at  some  places 
en  the  Pacific  coast,  tracts  of  drifting  sand  that  have  done  local  damage, 

^Agricidtureof  M(U9aohu9ett$,  1875-76, p.  268. 
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and  which  have  been  objects  of  solicitude  and  expense  in  arresting 
their  extension  and  covering  their  Bnrface  with  a  vegetable  growth. 

In  1780y  M.  Br6montier,  availing  himself,  it  is  said,  of  a  anggestion 
made  by  a  priest,  curate  of  Mimizon,  devised  the  means  of  fixing  these 
dunes,  and  published  the  memoir  t)elow  cited,^  in  which  the  principles  in- 
volved in  their  formation  were  carefully  studied,  and  remedies  were  sug- 
gested. These  the  experience  of  nearly  a  century  has  fully  justified.' 
Ue  undertook,  in  1787,  under  the  patronage  of  govemment|  the  plant- 
ing of  maritime  pines  with  great  success. 

The  Code  of  Dunes  in  France  dates  from  13  Messidor,  year  IX  (July 
2, 1801),  and  directs  that  measures  shall  be  taken  for  continuing  to  fix 
and  plant  the  dunes  on  ttie  coast  of  Ghascony,  beginning  with  those  of 
La  Teste,  after  the  plans  presented  by  citizen  Br6montier,  engineer  in. 
chief  A  commission  was  appointed,  consisting  of  the  engineer  in  chief 
of  the  department  as  president,  a  forest  administrator,  and  three  mem* 
bers  from  the  Society  of  Sciences,  Arts,  and  Belles-lettres  of  Bordeaux, 
section  of  agriculture,  to  be  appointed  by  the  prefect  upon  nomination 
of  the  society.  This  commission  was  to  direct  and  supervise  the  work 
and  disburse  the  fhnds  set  apart  for  this  object.  In  18^  a  similar  com- 
mission was  appointed  for  the  department  of  Landes.  In  1810  another 
decree  was  issued  for  the  preparation  of  plans  by  the  engineers  of  the 
Fonts  et  Ckaussies^  for  the  fixing  and  planting  of  all  dunes  in  the  miui« 
time  departments  wherever  they  existed,  and  in  case  they  were  the 
property  of  communes  or  of  individuals  who  were  unable  or  nn  willing  to 
execute  the  works  ordered,  then  the  expenses  were  to  be  undertaken  by 
the  State,  who  reserved  all  the  profits  from  cuttings  or  other  income  un- 
til the  expenses  were  recovered  with  interest,  when  they  were  to  be  re- 
turned to  the  owners  with  obligation  of  maintenance  of  the  improve- 
ments made.  Cuttings  of  every  kind  were  forbidden  on  such  places 
unless  specially  authorized,  and  provisiion  was  made  for  guarding  pres- 
ent and  future  works  of  this  kind  under  the  same  rules  that  applied  to 
communal  forests. 

By  an  ordinance  of  February  5, 1817,  these  works  in  the  departments 
of  Gironde  and  Landes,  under  the  director-general  of  Pontset  ChaussSeSj 
under  the  ministry  of  the  interior,  and  an  annual  credit  of  not  less  than 
90,000  francs  was  granted  for  this  service^  but  whenever  the  plantations 
were  definitely  established,  their  care  was  assigned  to  the  forest  depart- 
ment, the  seeds  and  brush  being  furnished  by  the  latter. 

^Menunre  mr  Ub  Dumb,  By  N.  T.  Br^montier,  1796,  p.  74.  This  is  repablished  in  vol. 
1, 1st  series,  of  AnnalM  deB  FanU  et  Chauss^  ( 1833),  p.  145.  This  engineer  died  in  Paris, 
in  Angast,  1809. 

*Mr.  George  B.  Emerson,  in  the  second  edition  of  his  **Bep<Mrt  <m  ike  Dreet  and  Shrube 
growing  naturally  in  the  Forests  of  MaMaclmeette^  i,  p.  88,  says : 

'*  I  visited,  in  1872,  the  region  saved  by  Br6montier,  and  examined  the  work  he  had 
done,  and  its  effects.  The  whole  country,  for  more  than  a  hnndred  miles  along  the 
Atlantic  coast  of  Gasoony,  and  fh>m  fonr  to  eighteen  landward,  had  been  covered  with 
sand-hills.  •  *  *  The  prooess  of  min  had  oeen  going  on  for  oentaries,  and  some 
of  the  sand-hills  were  handreds  of  feet  high.  In  the  midst  of  this  recovered  region  I 
stoi>ped  a  day  or  two  at  a  beautiful  town,  where  a  hundred  thousand  persons  fh>m 
Paris  and  other  cities  of  France,  attracted  by  the  genial  climate  and  the  health-giving 
atmoRphere  of  the  pine  forests,  had  passed  the  winter.  I  walked  and  drove  along  the 
sandy  roads,  visited  a  monument  to  Br^montier,  erected  by  his  brother,  ten  miles  or 
more  inland  in  the  redeemed  territory,  and  saw  in  many  places  deciduous  trees— oaks, 
ashes,  beeches,  and  others— growing  luxuriantly  under  the  protection  of  the  pines. 
One  cannot- help  feeling  while  enjoying  this  the  Justice  of  our  countryman  Marsh,  who 
counted  Br6montier,  and  Reventlov,  who  conducted  a  similar  work  in  Denmark,  as 
among  the  greatest  benefiictors  of  their  race." 

Historical  information  of  interest  relating  to  dunes  will  be  found  in  **The  Earth  oi 
Modified  by  Human  Action,"  By  Geo.  P.  Marsh,  p.  587-608.  Also  in  a  series  of  artidea 
by  M.  de  Vasselot,  in  the  Bevue  dee  Ea/vix  et  For&8, 1875. 
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Finally,  by  a  decree  dated  April  29, 1862,  the  whole  charge  of  the 
works  relating  to  the  danes  was  assigned  to  the  ministry  of  finances, 
and  the  immediate  care  to  the  forest  administration,  where  they  now 
remain.^ 

The  amoont  of  sand  brought  np  from  the  sea  every  year,  and  the  rate 
of  progression  of  the  dnnes  inland  will  depend  npon  the  nature  of  the 
coast,  the  geological  formations  exposed  to  attrition,  and  the  direction 
and  force  of  the  prevailing  winds.  It  was  the  opinion  of  Br6montier, 
who  executed  the  first  successful  planting  of  dunes  on  the  southwestern 
coast  of  France  about  a  century  since,  that  these  accunmlationa  of  sand 
were  formed  less  rapidly  in  earlier  times  than  at  present,  or  they  would 
have  produced  greater  effects,  and  it  is  estimated  that  on  this  coast  the 
sea  delivers  about  25  cubic  meters  of  sand  annually  to  a  linear  meter  of 
shore.'  On  the  coast  of  Southwestern  France,  between  the  mouth  bf  the 
Loire  and  the  Adour,  the  sea  is  bordered  by  dunes  which  were  formerly 
aggressive,  occasioning  great  loss  by  actually  burying  fertile  regions 
and  villages  with  sand,  the  country  still  further  inland  being  sterilized 
fit>m  want  of  shelter  from  ocean  winds. 

No  planting  upon  sand  dunes  can  be  attempted,  nor  can  it  be  main- 
tained when  once  begun,  without  the  protection  of  a  barrier  along  the 
shore.  This  shelter  is  nothing  else  than  an  artificial  dune,  rais^  by 
the  wind  itself,  by  placing  obstructions  in  its  way  that  compel  the 
moving  sands  to  settle  in  the  place  and  manner  where  they  are  needed. 

In  forming  a  littoral  dune^  a  continuous  line  of  paling  is  first  erected 
parallel  to  the  shore  line,  and  about  ahundred  yards  back  from  high- 
water  mark.  This  paling  is  made  of  boards  about  1.60  meters  (4  feet  6 
inches)  long,  from  12  to  15  centimeters  (5  to  6  inches)  wide,  1^  inches 
thick,  and  shaarpened  at  the  lower  end.  A  trench  about  15  inches  deep 
is  dug,  and  into  this  the  boards  are  driven  sevi^n  or  eight  inches,  so 
that  when  the  trench  is  filled  up  they  will  stand  about  a  meter  out  of 
the  ground.^ 

A  space  an  inch  wide  is  left  between  the  boards.  The  sand  is  not 
raised  like  dust,  but  generally  glides  along  near  the  surface,  piles  up 
in  front  of  the  paling,  and,  passing  through,  is  deposited  behind.  The 
process  goes  on  till  tiie  boards  are  buried,  when  they  are  raised  one  at 

^Le$  Codes  de  la  LSgislaiUm  Fweatih-e,  Paris,  1866;  pp.  215-220. 

■Br^moDtiei's  estimate  was  21i  oaMo  meters.  Lavid,  from  observations  made  in 
1824-^32  (Analm  dea  Fonts  et  Ckausa^es,  1847,  p.  218),  estimates  it  at  25  onbio  meters.  M. 
Dntempsdo  Gris,  oonsenrator  of  forests  at  Bordeaux,  fixes  the  rate  of  progression  inland 
at  4.3  meters  (14  feet)  a  year,  and  the  amoont  brought  op  is  75  cnbio  meters  to  every 
meter  of  coast  line.  (Suffplement  to  Bagneri's  Manual  of  Sylviouliwre,  English  tran^a- 
tton,p.  TU 

*A  primitive  idea  was  to  bvild  a  solid  waU :  bat  this  wonld  sooner  or  later  be  bnriep 
entirely.  A  barrier  made  by  a  ditch  and  ridge  of  earth  wonld  serve  while  it  lasted, 
and  bardies,  formed  of  stakes  and  bmsh  interwoven,  wonld  do  service  till  bnried  or 
pleased  down  by  the  weight  of  sand,  and  might  be  carried  np  by  repeated  additions 
at  the  top  to  a  certain  disCaood.  A  close  board  fence  wonld  cause  eddies  that  wonld 
seoop  oat  a  hollow  in  ftt>nt,  nntil  the  crest  was  level  with  the  top  of  the  obstmction, 
when  it  wonld  speedily  be  filled,  and  the  obstruction  bnried.  A  paling  secnred  to 
stoing^pier^  with  spaces  between,  was  next  tried,  and  did  well  tiU  bnried ;  but  this 
esold  not  be  raised.  Snch  a  fence  in  sections  required  too  mnch  force  to  raise ;  and 
finaUy  a  plain  series  of  separate  boards,  that  might  be  drawn  np  sinsly  from  time  to 
tfane,  was  foond  best  and  cheapest.  Enongh  sand  passes  throngh  to  bank  np  equally 
OD  both  aides,  and  the  force  of  tho  wind  is  somewhat  relieved  by  the  openWs  that 
allow  it  to  pass.  It  is  only  by  oblique  currents  that  a  breach  might  be  formed  in  ex- 
poaod  plaees. 

A  fow  of  stakes  driven  into  the  sand,  with  brush  woven  in  between  a  little  way  up, 
and  nors  added  as  they  fill  up  (the  stakes  being  raised  from  time  to  time),  has  been 
tiiedy  hot  Ibnnd  on  the  whole  not  so  desirable  as  planks.  These  vary,  according  to 
-1 .. j'froin  1.5  to  2  meters  in  length. 
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a  time,  and  the  operatkm  is  oonttnaed.'  The  daoe  nnder  this  manage- 
ment  rises  higher  bj  degrees  and  assomes  a  slope  of  from  7  to  12  degrees 
in  front,  and  mach  less  on  the  land  side.  PractioUly,  the  angle  of  ele- 
vation is  best  at  abont  7^  above  the  horizontal  in  firont  and  22^  in  the 
rear.  The  wind  passing  over  the  barrier  strikes  down  upon  the  opposite 
side,  and,  hollowing  ont  the  sand  somewhat^  passes  off,  with  its  force 
practically  broken.  The  front  slope  may  be  concave  in  some  degree* 
As  soon  as  the  palingis  set,  they  begin  to  plant  tnfis  of  Armndoarmaria  in 
front,  and  in  a  belt  eight  times  wider  than  the  obetacde  opposed.  These 
tnfts  are  in  qninconx  order,  and  doser  together  near  the  piUing.  The  ont* 
side  of  these  stop  some  of  tiie  saod,  those  farther  np  stop  more,  and  thns 
an  even  slope  of  the  desired  angle  is  secured  and  maintained.  This  plant 
is  set  in  winter,  and  they  sow  between  them  the  seeds  of  the  same  and 
of  Tritieum  juneouMy  ArtemUiOj  EakUe  marUimaj  8ai$olmj  Ephedra^  and 
other  maritime  plants.  Sometimes  brush  are  set  in  the  sand,  which 
answers  a  good  purpose.  When  the  dune  has  raised  some  12  meters  in 
height,  it  may  be  widened  at  the  top  by  snbsUtutisg  for  the  planks  a 
quadruple  row  of  brush  in  quincunx,  some  15  inches  apart.  A  dune  12 
meters  high  contains  720  cubic  meters  of  sand  to  each  meter,  mnning 
measure, and,  where thesand  comes  in  at  therateof  25cnbic  metersayear, 
would  be  SOyearsin  forming.  The  increase  is  then  aboat  12  indies  ayear, 
a  rate  of  growth  which  the  tamarisk  will  sapport,  and  this  shmb  may 
then  be  planted  on  the  top.  The  slope  shonld  not  be  raised  more  than 
12<^  in  front,  and  it  is  sometimes  necessary  to  carry  the  paling  fisrther 
back,  by  setting  a  new  line,  the  top  being  flrat  widened  by  means  already 
mentioned.         ^ 

Stability  and  steepness  are  sometimes  secured  on  the  land  side  1^  a 
fence  of  stakes  and  woven  brush,  which  must  be  renewed  by  adding  to 
the  top  firom  time  to  time.  The  greatest  protection  is  afforded  when  the 
lee  side  is  as  steep  as  the  sand  will  lie.  The  grass  and  other  plants 
planted  on  the  front  slope  ffrow  upward  as  they  are  buried,  and  thus 
the  sand  is  bound  together  in  a  Arm  net  work  of  fibers.  A  hectare  re- 
quires 300  bundles  of  this  plants  weighing  abont  22  pounds  ecush,  besides 
13  pounds  of  seeds.*  These  seeds  are  sown  broadcast,  and  no  covering 
is  required  other  than  comes  from  treading  into  the  sand  as  the  work- 
men pass  to  and  fh>.  A  meter  of  paling  costs  2.5  to  3.0  francs  (16  to  25 
cents  per  foot),  and  will  last  (if  made  of  sap-wood  of  the  maritime  pine, 
and  not  injected)  abont  five  years.  Their  maintenance  costs  half  a  franc 
a  year,  and  the  fencing  with  stakes  and  brush  costs  a  third  of  a  frtino 
yearly. 

In  storms  the  wind  will  sometimes  make  breaches  in  the  littoral  dune, 
which  must  be  r^mired  by  new  palings  in  lines  obliqne  to  the  main  di- 
rection, on  the  steep  side,  until  the  sand  piles  up  to  fill  them.    An  irmp^ 

1 A  rade  and  ezpeoBive  way  of  raUing,  flret  tried,  was  by  digging  away  the  sand  tiU 
the  boards  oonld  be  raised  by  band,  when  tbey  were  planted  anew.  This  sofrened  the 
sand  and  made  it  liable  to  be  sooopied  ont  by  eddies  of  wind.  Tbey  next  tried  a  lever, 
placing  a  chain  around  the  iplank  to  be  raised  and  using  the  top  of  the  next  adljoining 
one  as  a  fulcrum. .  By  raising  a  little  at  a  time  and  getting  a  new  hold  they  could 
thus  slowly  raise  them  to  the  desired  height.  By  carrying  movaMe  snpxKuis  along  and 
raising  by  levers  on  opposite  sides,  nung  four  to  eight  men  for  the  service,  the  same 
could  be  effected.  A  movable  windlass  slid  along  on  the  sands  was  an  improvement, 
because  the  traction  was  vertical;  but  finally  a  movable  frame  with  a  Ipng  lever 
mounted  on  runners  that  could  be  slid  along  the  fence  to  be  raised,  with  pincers  and 
chain^  was  found  to  operate  with  the  best  aavontage.  The  chain  passed  over  an  arc 
of  a  circle,  near  the  head  of  the  lever,  and  thus  drew  vertically.  It  is  easily  carried, 
and  may  be  worked  by  one  man. 

'Equal  to  121  bundles  of  the  plant  and  5w2  pounds  of  seed  to  the  acre. 
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tioD  of  sand  has  been  known  to  form  moands  100^  meters  bigb,  bnrying 
hills  of  half  this  height^  and  trees  that  grew  upon  their  summit.^ 

When  this  protecting  done  has  been  well  established  the  task  of 
planting  the  sands  nnder  its  shelter  is  begnn,  and  continued  until  all 
the  sands  in  the  rear,  perhaps  a  dozen  miles  wide,  are  brought  under 
forest  cnltiTation.  From  the  extremely  light  and  arid  nature  of  the 
^nd,  it  would  be  impossible  to  transplant  trees,'  and  the  only  chance  of 
sucicess  depends  upon  the  possibility  of  seeding  and  protecting  the 
young  plants  until  they  can  take  care  of  themselves.  The  surface  is 
accordingly  sown  broadcast  with  a  mixture  of  seeds  of  the  maritime 
pine  {Pinus  pinaBter)^  the  common  broom.  (Sarothamtis  scoparius)^  furze 
( Ulex  nanu8)j  and  beach  grass  {Psamma  arenaria).  Where  the  planting 
is  done  by  the  forest  administration,  the  quantity  of  seed  used  is  10  kilo- 
grams of  the  pine,  9  of  the  broom,  4  of  the  Psamma/  The  surface, 
after  sowing,  is  spread  over  with  a  covering  of  broom,  ftirze,  and  other 
brushwood,  which  is  brought  in  bundles  and,  when  spread,  is  held  down 
by  a  ^adefuU  of  earth  thrown  on  at  intervals  of  about  twenty  inches. 
This  covering  is  essential  for  preventing  the  seeds  firom  being  blown 
away  by  the  wind,  and  some  fertility  is  given  to  the  soil  by  its  decay. 
The  sowing  of  the  seed  and  spreading  of  the  brushwood  must  be  doue 
at  the  same  tim^,  and  the  last  row  of  the  covering  at  the  end  of  a  day's 
work,  must  be  secured  by  an  additional  load  of  earth,  to  prevent  the 
wind  from  getting  under  and  scattering,  perhaps,  the  work  of  several 
days. 

The  pines,  fdrse,  and  broom  sprout  and  come  up  together^  and  the  ten- 
der shoots  of'the  i)ine  grow  best  when  well  screened  by  the  other  plants. 
The  protection  of  the  brush- wood  must  be  kept  in  place  about  four  years, 
and  its  maintenance  constitutes  the  principal  operation  during  this  pe- 
riod. 

The  littoral  dune  may  in  some  cases  be  itself  seeded  with  pine,  a  new 
dune  being  formed  still  nearer  to  the  sea.  But  in  any  event  a  shelter- 
ing dune  is  indispensable,  and  its  maintenance  becomes  a  permanent 
object  of  expense.  It  will  be  readily  seen  that  this  undertaking  is  diffi- 
cult, and  that  the  direct  profit  consists  in  the  general  benefit  to  the 
country  protected,  and  the  damages  from  encroaching  sands  that  are 
prevent^,  rather  than  in  the  value  of  the  lands  act&ally  redeemed.  The 
cost  is  sometimes  as  much  as  $40  per  acre,  as  labor  is  paid  in  France. 
But  in  securing  this  result  incidental  advantages  are  secured  beyond  the 
immediate  area  of  the  sands  stocked  with  piues.  The  shallow  lagoons 
and  marshes  behind  the  sands  gradually  become  dry,  and  cultivation  be- 
comes possible  over  wide  areas  as  these  become  more  and  more  sheltered 
by  the  growing  forest.  Finally,  the  timber  of  the  plantation  becomes  a 
source  of  profit  ftom  its  affording  resin  through  a  series  of  years,  and 
then  wood ;  but  these  are  always  to  be  considered  as  subordinate  results, 
which  are  not  to  be  sought  at  the  sacrifice  of  the  main  object  for  which 
the  plantation  was  made.' 

^Eqsal  to  937  feet  Laval,  cited  in  an  artlele  npen  littoml  dunes  in  the  Bwu4  dee 
MmuiHForSlB,  1875,  p.  131. 

'lo  the  Gironde  and  La  Cbarente  Inf^rienie  the  dnneo  extend  12^  miles  inland  and 
•M  in  eone  places  900  meteis  higlL 

*  As  soon  as  the  radicle  is  developed  it  begins  to  strike  into  the  sand  for  moisture, 
and  it  sometimes  grows  a  fbo^  or  more  in  leo^h  while  the  plant  above  ffroand  is  gain- 
big  Ml  ineh.  Hie  capiUary  attraction  of  the  sand  is  often  qaite  remarkable,  and  moist- 
Vto  wift  be  fmmd  a  little  ways  down  where  the  snrfooe  is  as  and  as  possible. 

'*^Sq^al  to  9.4  poonds  of  pino,  8.36  of  broom,  and  3.76  of  Peamma  to  the  acre. 

^Tbeloiest  administration  in  France  has  fixed  the  price  at  30  fttiDCS  perheci»re 
(|9l40  per  aore)  as  the  normal  revenue  of  the  dnnes  when  planted  and  bronj^ht  to  fall 
eapaeity  of  prodootion.    The  whole  extent  of  donea  in  France  that  remained  to  be 
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Sand  dunes  in  Belgium, — ^Td  a  comtnanication  from  the  chief  engineer 
in  charge  of  these  works,  received  through  the  Belgian  Legation,  dated 
Brages,  Jane  4, 1877,  we  learn  the  following  in  reference  to  the  results 
of  planting  apon  the  dnnes  of  Belgium : 

Some  attempts  at  planting  have  been  andertiiken  npon  the  danea  of  oar  shore  be- 
tween Blankenbergh  and  Ostend,  and  at  Adinkerke  at  a  place  called  La  Panne.  The 
conifers  do  not  yield  a  good  resnlt,  and,  after  forry  yeais,  we  find  Weymonth  pines  and 
the  Scotch  and  Austrian  pines  scarcely  over  0.2  meters  (7.9  inches)  in  diameter,  and  4 
meters  (13  feet)  in  height.  The  specimens  are  gnarled  and  scrabby,  and  broken  at  the 
top,  the  winds  being  too  scTere  on  our  coast  for  the  derelopment  of  these  species.  The 
alder,  poplar,  birch,  and  ash  grow  to  much  greater  height  in  the  depressions  of  the 
dnnes,  and  better  in  proportion  to  the  humidity  of  the  soil  and  shelter  from  the  north 
winds.    The  oak  does  not  succeed. 

The  aspen-poplar  has  been  planted  with  some  success  upon  the  dunes  at  La  Panneu 
upNon  the  estate  of  M.  Bortiere,  and  th^s  agriculturist  proposes  to  use  the  sapwood  of 
this  tree  in  the  manufacture  of  paper.  He  has  placed  in  the  International  Horticul- 
tural Exhibition  at  Amsterdam  (lo77)  a  specimen  of  the  paper,  in  sheets,  obtained  from 
trees  four  years  old  raised  upon  the  dnnes  of  La  Panne.  The  plantations  of  trees  upon 
dunes,  by  way  of  experiment,  have  hitherto  been  quite  limited  in  extent,  the  sands  on 
our  coast  being  senerallv  fixed  by  means  of  the  qpa  (sand-reed)  and  the  argousHar,  The 
first  of  these  is  planted  m  tufts  of  fifteen  to  twenty  stems,  in  qnincunx  order,  about  15 
inches  apart,  and  the  months  of  November,  March,  and  April  are  fonnd  most  favorable 
fur  this  operation.  The  latter  is  of  the  elnagnus  family,  an  indigenous  spring  shrub 
with  a  silvery  leaf,  with  which  they  oiake  little  hedges  alouf^  tiae  ^nks  or  the  dunek, 
where  most  exposed  to  the  winds,  for  the  purpose  of  hindering  the  moyement  of  the 
sand. 

As  for  the  drainage  of  our  littoral  dunes,  it  is  simply  done  by  open  trenches,  at  the 
lowest  places,  so  that  the  water  may  flow  into  the  nearest  streams.  But  at  Scheven- 
inge,  near  the  Hague,  there  are  underground  conduits,  and  the  water,  which  it»  of  ex- 
cellent quality,  is  used  at  the  capital  for  domestic  purposes. 

The  dnnes  on  the  shores  of  Holland  and  Denmark  have  been  an 
object  of  care  by  the  government  for  a  long  period,  reliance  being 
chiefly  had  to  the  cultivation  of  grasses  and  creeping  plants  and  finally 
trees,  and  the  ezclasiou  of  burrowing  and  grazing  animals.^  The 
Arundo  arenaria^  and  other  species  already  mentioned,  are  fonnd  to  be 
especially  nsefnl  in  arresting  the  sands. 

The  shores  of  the  Baltic  are  lined  with  dunes,  and  attempts  to  con- 
trol them  date  back  some  centuries ;  but  they  were  often  neglected  in 
troubled  times,  especially  during  the  thirty  years'  war.  The  sands 
nearest  the  sea  are  best  fixed  by  grasses  with  tracing  and  sprouting 
roots,  and  an  approved  plan  is  to  plant  the  Psamma  arenariay  Arundo 
arenariOj  in  patches  so  as  to  fill  squares  four  meters  on  a  side,  in 

planted  in  1876  was  78.515.46  hectares  (194,536  acres).  In  the  departments  of  the 
Korth,  of  La  Somme,  ana  of  Pas-de-Oalais  they  ehieflv  belonged  to  indlriduals  who  had 
undertaken  to  plant  them  under  a  subsidy  firom  the  state,  consisting  chiefly  of  the 
seeds  of  the  maritime  pine. 

In  the  Landes  and  the  Gironde  about  6,000  hectares  (14,820  acres)  of  the  sowing  had 
been  finished  within  fifteen  years.  France  draws  an  annnal  revenue  of  about  1^,000 
francs  f^om  the  resinous  products  of  the  forests  of  maritime  pine  in  the  Oironde  and 
in  the  Landes.  In  La  Charente-Inf^rieure  and  La  Yend^  the  resin,  by  iea8<m  oi  the 
climate,  no  longer  pays. 

iBfarsh's  **  Earth  oi  MoMfUd  ky  Hwmtm  AoHon/*  p.  588.  He  stotes  that  Krause 
enumerates  171  plants  native  of  the  coast  sands  of  Prussia,  and  that  Andreeeu,  in 
Jutland,  carries  the  number  to  d34. 

The  Danish  Gk>vemment,  toward  the  close  of  the  last  century,  organised  an  efficient 
system  of  planting  the  dunes  of  Jutland,  by  which  eventually  a  valuable  growth  of 
timber  was  obtained,  and  the  further  spread  oi  the  drifts  arretted,    (/ft.. 595.) 

The  pypgrass  (Erkariha  giganlea)  has  been  found  very  suitable  for  planting  sands. 
Ir.  shoots  iJong  an  undeiground  stem  many  feet,  throwing  up  at  intervals  of  10  or  19 
inches,  stalks  2  feet  or  30  inches  high,  fh>m  which  the  tufted  seed  is  blown  by  the 
winds,  and  the  production  of  the  plant  is  extended  over  loose  sands  to  the  leewi^dL 
(B^^t  of  Colonial  BoUtniftf  Cape  of  GUx>d  Hope,  1865>  p.  83-93.) 
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checker-form,^  the  great  lines  being  parallel  or  perpendicular  to  the 
prevailing  winds  (northwest).  Those  farther  inland  are  planted  with 
iScotch  pines,  in  dense  masses.  The  plantation  costs  aboat  $20  an  acre, 
which  inciades  the  covering  screens  of  pine  brash,  briers,  or  thorn 
bushes. 

The  maritime  pine  will  not  thrive  on  this  coast,  as  it  requires  a 
milder  climate.  The  Scotch  pines  for  this  plan  are  taken  two  or  three 
years  old,  and  are  taken  up  with  spades  of  special  pattern.  The  balls 
<rf  earth  on  the  roots  will  just  fit  the  holes  in  the  sand,  and  the  process 
is  expensive  and  uncertain  as  compared  with  that  of  planting  the 
maritime  pine,  where  that  can  be  grown. 

Upon  Gape  Cod  and  other  places  on  our  own  coast  exposed  to  injury 
from  drifting  sands,  the  beach  grass  {CalanutgrosUs  arenaria)  has  been 
planted  with  success,  and  the  government  has  expended  considerable 
same  for  this  object.  The  planting  of  grass  on  the  dunes  of  Uape  God 
is,  however,  of  no  recent  date,  having  been  practiced  since  Golonial 
days.'  Similar  conservative  measures  were  orde^red  by  law,  upon  the 
beaches  of  Long  Island,  as  early  as  1758.^ 

Qaite  extensive  plantations  of  pine,  mostly  the  native  pitch  pine 
{Pinus  rigida)j  have  been  made  on  Gape  God  and  the  islands  of 
Nantacket  and  Martha's  Vineyard,  in  Massachusetts,  in  very  bleak  sit^ 
nations,  and  with  considerable  success.  They  have  not  been  planted 
upon  danes,  bat  on  the  tertiary  and  boulder  drift  that  occars  in  these 
^aces.  On  the  inside  slope  of  dunes  in  Provinoetown,  Gape  God,  atnaU 
patches  of  the  native  pine  sometimes  occar  which  have  been  almost 
baried  in  the  sands,  because  the  summits  and  weather  slopes  were 
entirely  unprotected  by  vegetation. 

Upon  this  coast  some  of  the  European  pines  have  been  fonnd  to 
thrive  better  than  the  native  species.  The  Scotch,  Austrian,  and 
GiM^ican  pines  in  particular  do  well,  while  the  Korway  spruce  fails. 
The  southwest  winds  on  this  coast  in  spring  and  autumn  in  force  and! 
regularity  amount  almost  in  these  respects  to  the  trade  winds,  and  are 
very  t3*ying  to  sea-side  tree-culture. 

On  the  Florida  coast,  the  Bermuda  grass  {Cynodon  daotyiony  has  been 

^Experiments  have  been  made  by  officers  of  the  United  States  Engineers,  in  trans- 
planting  sods  from  a  mar^  to  the  sands  adjacent,  in  the  impioTements  nndertaken 
on  Cape  Cod,  Mass.  The  sods,  6  inches  sqnare,  were  imbedded  in  the  sand  in  rows  2 
feet  apart,  and  2  feet  apart  in  the  rows.  Tlie  report  of  1876  shows  that  10.000  sods 
had  been  transplanted,  and  in  most  cases  promised  good  resalts.  The  trial  was,  how- 
erer,  too  recent  and  too  limited  to  Jndge  of  the  resalts. 

The  planting  of  beach  gross  was,  however,  considered  the  most  economical  and 
etfeetnal  means  that  had  been  tried  for  seonring  loose  sand.  {Report  of  the  Chief  of 
E/Hfimem,  1876,  Pari  I,  p.  ISa) 

*Dr.  D wight,  in  his  travels  (*ii,  p.  93),  mentions  a  case  where  a  beach  was  planted 
with  the  grass  above  named,  raising  a  dnno  so  as  to  close  a  breach  mode  by  the  sea.  In 
aootlier  instance  he  records  great  mischief  fh>m  pastaring  the  beach  grass,  which  al- 
loined  a  thonsaod  acres  or  more  to  be  blown  away  in  many  places  to  a  depth  of  ten 
tec  "Not  a  green  thing  was  visible  except  the  whortleberries,  which  tufted  a  few  lune> 
ly  hillocks,  rising  to  the  height  of  the  original  snrface,  and  prevented  by  this  defense 
ixoai  being  bk>wn  away  also.''    {fb.  p.  101.) 

ProfuBsor  EUtchcock  mentions  extensive  plantings  of  beach  grass,  and  observed  that 
two  species  of  the  Hndsonia,  growing  wild  here,  present  no  small  obstacle  to  the- 
sands,  aitboogh  not  transplanted  for  this  use.    {0€olo§Usal  Bjspori,  1833,  p.  130.) 

Thts  bsM^  gross  above  mentioned  grows  in  tufts  of  long  tine  leaves,  standing  up- 
ifgblh  and  when  planted  some  20  inches  apart  soon  gives  good  protection.  This  grass. 
bfitthftpamiliatity  of  rising  or  growing  through  or  above  any  ordinary  sand-drift,. 
iinimliiniw  liaiog  eight  or  ten  feet  above  ^e  original  roots,  though  its  ordinary  height 

'^▲■Mtto  vssteain  the  feeding  and  burning  the  grass  and  cutting  the  timber  on 
oortoln  beaphas  and  isUnds  therein  mentioned,'^  passed  December  16, 1758.  Renewed 
Mpeoledlj  in  Cdonial  times,  and  by  State  law  in  12d9i 
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8nccess£ally  used  in  fixing  loose  sands,  and  serves  the  parpose  admirably. 
Its  roots  creep  to  a  great  distance,  with  short,  flattish  leaves,  sending 
np  flowering  shoots  a  few  inches  high  at  intervals,  which  bear  seed  and 
spread.  An  officer  of  the  engineer  service  who  has  had  experience  with 
this  plant  at  Saint  Aagustine,  Fla.,  describes  it  as  running  over  the 
sand  in  zig-zag  form,  with  joints  at  each  angle  six  or  eight  inches  apart, 
from  each  of  which  a  root  strikes  into  the  ground,  soon  forming  a  very 
snccessfnl  network  of  roots  through  the  loosest  sand. 

In  the  vicinity  of  Key  West,  and  as  far  north  as  Jupiter  Inlet,  the 
cocoa-nut  tree  is  said  to  offer  an  excellent  protection  to  the  sands  on 
the  shore.  It  was  introduced  about  1840,  by  the  wrecking  of  a  vessel 
that  threw  a  quantity  of  the  nuts  upon  the  beach,  where  they  sprouted 
and  grew.    Some  of  these  trees  bear  fruit  and  are  forty  feet  high. 

As  already  remarked,  the  eastern  shore  of  Lake  Michigan  is  bor- 
dered by  sand  dunes,  a  considerable  part  of  which  have  been  covered 
with  forest  vegetation  by  a  natural  process  of  seeding,  while  in  other 
places  they  are  drifting  sands.  At  Michigan  City  they  are  165  feet 
high,  and  near  Grand  Haven  still  higher.  At  the  latter  place  a  rail- 
road station  on  the  north  side  of  the  harbor  has  been  abandoned  by 
reason  of  these  sands,  and  buildings  have  been  buried. 

Serious  inconvenience  has  also  ^en  experienced  on  the  south  side  of 
the  river,  where  mounds  of  drifting  sands  have  entered  the  border  of 
the  town.  A  feeble  attempt  was  made  to  arrest  this  damage  by  plac- 
ing a  board  fence  on  the  inland  slapey  which,  of  course,  afforded  but 
slight  temporary  protection.  A  thorough  remedy  would  doubtless  be 
found  by  planting  the  outside  sand-flat  which  has  formed  by  the  piers  at 
the  mouth  of  the  harbor,  with  willows  or  other  trees,  and  by  sowing  and 
covering  with  brush,  beginning  on  the  lake  side  where  the  drift  begins, 
and  extending  up  the  hill  and  thence  down  over  the  slope. 

The  wooded  sand  hills  adjacent  abundantly  indicate  the  species  that 
would  thrive  in  this  soil,  and  would  furnish  the  seed  by  which  the 
planting  could  be  executed.^  But  there  is  es[)ecially  needed  a  State  law 
in  Michigan  strictly  forbidding  the  clearing  of  timber  on  these  sand 
hills  adjoining  the  shore,  without  regard  to  owners,  and  as  a  measure  of 
public  protection.  Discretion  might  be  given  to  Boards  of  Supervisors 
for  regulating  the  application  of  such  a  law,  but  not  for  suspending  its 
effect. 

Much  of  this  shore  has,  on  the  land  side  of  the  dunes,  a  series  of 
ponds  and  marshes,  occasioned  by  obstructions  to  the  mouths  of  rivers 
aaid  streams.  The  region  adjacent  to  the  lake  has  been  found  extremely 
well  adapted  to  the  cultivation  of  fruits  from  the  equalization  of  tem- 
perature which  this  body  of  water  secures,  and  the  check  which  it  holds 
upon  the  premature  opening  of  buds  in  the  early  spring. 

The  Chinquapin  {Castanea pumila)  and  the  chinquapin-oak  (QveroHs 
prinoides)  are  well  known  to  be  adapted  to  sterile  lands,  and  are  found 
to  succeed  on  arid  plains  in  France  and  Germany.  M.  Bouch6,  inspector 
of  the  botanical  gardens  at  Berlin,  in  a  paper  read  before  the  Society  of 
Acclimatation  in  that  city,  specifies  these  as  possessing  the  additional 
merit,  besides  growing  where  many  other  trees  ancl  shrubs  would 
perish,  that  they  afford  an  abundance  of  fruit  for  feeding  swine. 

At  Monticello,  near  Charlottesville,  Va.,  and  its  vicinity,  the  furze 
( Vlex  Europea)  is  now  growing  abundantly,  having  been  introduced  by 

>  The  wild  grape  appears  to  thrive  very  weU  in  these  saDds,  and  might  doabtleas  be 
planted  with  great  advantage.  The  CkUamagriisiU  arenaria  and.  C,  lonlf^foUa  thrive  in 
the  sands  of  I^ke  Michigan  shore,  afifording  an  ezoeUent  means  for  giving  tiiem  stabil- 
ity where  there  is  ocoasion. 
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Mr.  Jeffersooy  as  adapted  to  stony  and  sterile  soils,  preparing  them  for 
something  better  by  supplying  the  oa^^anio  elements  needed  for  their 
growth. 

THE  TSANSPLAHmfO  OP  ULBQS  TREES. 

The  art  of  transplanting  large  trees  was  known  to  the  ancient  Bomaos,^ 
and  the  display  of  power  and  reeonrces  implied  in  the  snocessfdl  trans- 
planting has  often  led  rulesrs  to  indulge  in  this  fancy,  and,  often  at  vast 
expense,  the  removal  of  a  fhll-grown  tree  being  even  more  striking  in  its 
effect  upon  the  popular  mind  than  that  of  heavy  monoliths,  because  it 
implies  a  conquest  over  nature,  and  against  all  common  experience.' 
About  sixty  years  ago  Sir  Henry  Steuart,  of  Allenton  House,  Scotland, 
did  some  very  successful  transplanting  on  his  estate,  transforming  an 
unimproved  ground  into  a  charming  woodland  landscape,  anticipating 
the  natural  growth  of  timber  for  a  life-time,  and  tiiis  at  a  cost  of  not 
over  £30  per  acre.'  His  success  depended  mainly  on  the  care  which  he 
bestowed  in  pr^^aring  the  roots  of  the  tree  before  removal,  and  the 
delica<^  with  which  these  important  parts  were  treated  in  the  operation. 

He  remarks  that  the  amount  of  roots  and  their  fibers  is  always  greater 
in  open  situations^  and  that  they  extend  wider  from  the  plant,  not  only 
to  enable  it  to  resist  the  elements,  but  to  provide  sustenance  lor  the  rel- 
ativdy  great  amount  of  foliage  which  trees  thus  exposed  to  light  and 
air  usually  bear.  In  such  trees  the  roots  are  generally  longest  and 
strongest  on  the  side  toward  the  prevailing  winds.  He  notices  a  certain 
resemblance  between  the  branches  and  the  roots,  in  this,  that  while  the 
tree  is  young  and  growing,  but  before  it  reaches  its  ultimate  height,  it 
has  a  leading  shoot^  and  a  tap-root;  but  that  when  it  gets  to  its  full 
height,  the  head  becomes  more  bni^y,  and  the  tap-root  loses  its  relative 
importance,  so  that  when  an  old  tree  is  overthrown,  it  can  scarcely  be 
found.  The  form  of  the  roots  is  also  materially  determined  by  the  soil, 
being  spare  and  scraggy  in  stiff,  poor  soils,  and  very  luxuriant  in  those 
that  are  mellow  and  deep,  allowing  the  fibers  to  expand  and  elongate 
with  facility. 

To  prepare  a  tree  for  removal,  these  rootlets  or  fibers  should  be  mnlti- 
plied  as  much  as  possible,  and  tiiis  result  be  accomplished  by  spreading 
a  peat  compost,  prepared  with  one-third  part  of  animal  manure,  finely 
decomposed  and  mixed  with  soil,  over  the  roots  of  the  tree  three  or  four 
years  before  it  is  to  be  removed.  Into  this  loose  friable  mold  the 
genial  rains  would  readily  enter,  and  the  fibrous  roots  shooting  up  would 
pervade  the  mass,  giving  it  a  vigorous  growth,  so  as  to  better  endure 
the  ordeal  through  which  it  is  to  pass.  A  trench  is  also  dug  around  the 
tree  at  a  distance  of  three  feet  and  a  half,  if  it  is  to  stand  four  years, 
but  six  or  seven  feet,  if  it  is  to  stand  two  years  ;*  but  no  tree  should 

1  Tirgil  celebrates  the  skiU  of  on  old  Corey rian  who  transplanted  into  rows  tbe  far- 
gro-wn  elm,  &c.    (Georgics.  iv,  144.) 

'Sir  John  Evelyn  in  his  Sylva  (i,  103),  mentions  remarkable  instances  of  sucoessfal 
transplanting  on  a  large  scale.  The  most  noted  patron  of  this  art  was  Lonis  XIV  of 
France,  and  some  of  the  trees  removed  by  his  engineer,  Le  Notre,  are  said  to  still  ex- 
ist. The  machines  used  in  their  removal  were  destroyed  in  the  French  Bevolntion, 
and  as  to  his  methods  we  have  no  account. 

>Mr.  Stenart  pablished  his  method  in  a  book  entitled,  **  The  Planter's  Onide;  or  a 
l»iactical  Essay  on  the  best  method  of  giving  immediate  effect  to  Wood,  by  the  removal 
of  large  Trees."  •  •  •  •  i8a2,  p.  42^  An  American  edition  was  printed  at  New 
Tork  by  Grant  Thorbnm  and  Sons. 

<  The  role  laid  down  by  Brown  is,  that  the  trench  should  be  generally  made  at  abont 
Iwo-thirds  of  the  distance  of  the  natural  spread  of  the  branches,  as  at  this  distance 
tiie  jToota  have  ramified  so  as  to  be  of  small  size,  and  within  this  tbere  are  sufficient 
fibiooa  xooto  to  insure  success.    (Bro%Dn*9  Foreeter,  4th  edition,  p.  719.)    It  is  further 
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be  taken  ap  on  a  single  year's  growth  after  catting  aronnd.  The  trench 
should  be  dag  down  to  the  sabsoil,  or  at  least  below  the  roots,  and  if 
liable  to  hold  water  a  drain  shoald  be  dug  from  it  on  the  lower  side. 
The  principal  roots  on  the  side  toward  the  prevailing  wind  are  however 
not  cut  off,  and  when  the  tree  is  finally  removed  these  are  carefully 
saved  for  a  considerable  distance.  The  trench  is  then  filled  with  the 
same  soil,  finely  broken  and  mixed  with  a  little  compost,  and  is  thus 
left  from  two  to  four  years  to  maltiply  its  fibrous  roots  as  much  as  it 
will. 

When  the  time  comes  for  removal,  the  trench  is  again  opened,  the 
tree  carefully  undermined  all  around  with  a  pick,  so  as  to  remove  the 
soil  without  injuring  the  fibers,  and  finally  pulled  over,  not  all  at  once, 
but  alternately  back  and  forth,  soil  being  thrown  under  the  open  side 
at  each  time,  until  the  roots  are  all  detached,  and  the  whole  tree  raised 
above  the  original  level.  It  is  then  turned  over  so  as  to  balance  on  an 
axle  of  a  cart,  cushioned  to  prevent  injury  to  the  bark,  and  provided 
with  a  long  pole  upon  which  the  top  of  the  tree  rests.  It  is  drawn  to 
the  place  intended  root  foremost.  As  much  of  the  soil  near  the  tree  as 
can  be  saved  is  kept  with  the  root,  and  care  is  taken  at  every  stage  of 
the  process  to  prevent  injury  to  the  roots,  trunk,  or  branches.^ 

The  tree  thus  removed  is  placed  in  pits  ready  prepared,  with  compost 
and  finely  divided  soil,  and  the  fibers  carefully  spread  out,  and  covered 
with  soil  fitted  for  their  immediate  use,  the  long  bracing  roots  being 
especially  cared  for,  and  placed  in  the  same  relative  position  as  before.' 

But  it  is  an  expmrive  proce98  at  best,  wholly  out  of  the  question  in 
forest  culture,  and  only  to  be  attempted  in  cases  where  a  public  park 
is  to  be  created  without  regard  to  cost,  or  private  grounds  are  to  be 
improved  by  an  owner  with  ample  means.^ 

recommended  that  the  roots  when  cut  shoald  he  smoothly  pared  off^  that  the  loose 
soil  ^here  there  are  no  roots  should  he  picked  oat  for  some  little  distance,  and  re- 
placed hy  rich  ve^i^tahle  mold,  into  which  the  fibers  wiU  strike  more  readily  and 
abundantly.  In  a  heavy  clay  soil  the  preparation  shoald  be  made  at  least  three  years 
before  removal.  The  soil  that  is  pat  into  the  trench  shoald  be  dauipened  from  time  to 
time,  and  the  tree  shoald  be  stayed  if  liable  to  be  overtarned  by  the  winds. — (P^- 
pin^es  :  hy  Carrier e^  p.  118.) 

1  The  cnstoro  of  preparing  large  trees  for  transplanting  by  digging  a  trench  and  cat- 
tine  off  the  principal  roots,  including  the  tap-root,  but  still  retaining  some  connection 
with  the  soil,  and  filling  in  rich  mold  for  the  development  of  fibrous  roots  previous 
to  transplanting,  appears  to  have  been  introduced  by  Lord  Fitzhardlng,  a  cotemporary 
of  Evelyn,  in  the  time  of  Charles  II.  He  did  not,  however,  try  his  skill  on  trees  larger 
than  26  or  28  inches  in  girth.— (^touari'«  Planier^B  Ouide,  p.  67.) 

>It  was  remarked  by  Mr.  A.  J.  Downing,  the  eminent  American  landscape  gardener, 
that  in  transplanting  trees  **  the  perspiration  is  governed  by  the  amount  of  sanshine 
and  dry  air — the  more  of  these  the  greater  the  demand  made  for  moisture  on  the  roots. 
*  *  *  In  England,  therefore,  it  is  much  easier  to  transplant  large  trees  than  on  the 
continent  or  in  this  country.''  He  considers  Mr.  Stenart's  method  very  difBcult  of 
application  in  our  dry  atmosphere  and  brighter  skies.  The  trees  start  into  leaf,  and 
all  promises  well ;  but  unless  under  very  iavorable  circumstances,  the  leaves  beggar 
the  roots,  by  their  demands  for  more  sap,  before  August  is  half  over. — (Sural  EuayB, 
p.  345.) 

*The  extent  to  which  this  has  been  done  with  good  results,  may  be  judged  from  a 
statement  made  in  the  Tenth  Report  on  the  Brooklyn  City  Parks,  where  it  is  said  that 
between  500  and  600  trees,  ranging  from  4  to  17  ioches  in  diameter  at  a  yard  from  the 
ground^  and  weighing  as  high  as  15  tons,  have  been  removed  with  such  success  that 
but  six  had  died.  The  same  machine,  or  one  on  the  same  principle,  has  since  been 
used  on  the  public  grounds  at  Washington,  and  is  shown  in  the  accompanying  engrav- 
ing. It  is  cliUmed  that  it  ox>erates  with  more  ease  and  certainty  than  others  so  exten- 
sively used  in  Paris  and  elsewhere. 

A  tree-lifter,  described  by  Col.  (George  Greenwood,  an  English  writer,  consists  of  a 
pair  of  flat,  strong  wheels,  with  a  round  iron-axle  tnree  inches  in  diameter,  to  which 
chains  may  be  fastened  by  hooks.  This  axle  may  be  turned  by  smaller  wheels*  on  the 
outside,  and  having  handles  like  the  steering-wheel  of  a  vessel.    It  thus  becomes  a  kind 
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Iq  northern  climates  the  transplanting  of  frnit  and  forest  trees  may  be 
done  with  great  certainty  and  success,  by  digging  a  trench  three  or  four 


MacMno  uaed  In  Brooklyn  and  at  Woahin^n  for  transplanting  large  trees. 

feet  from  the  trunk  of  the  tree,  and  to  some  depth  below  the  roots  in  the 
fall  of  the  year,  taking  care  that  the  trench  is  properly  drained  of  stand- 

of  windlass  on  wheels.  When  nsed,  the  machine  is  brought  over  the  roots,  which  have 
been  carefally  bound  with  canvas,  retaining  all  the  libers  and  soil  that  can  bo  saved 
in  contact  with  them,  and  chains  are  passed  under  and  around  the  ball.  The  tree  is 
then  raised  by  tnminff  the  windlass,  and  the  axle  is  fastened  by  a  cord  passing  from 
the  handles  to  a  hook  on  the  shafts.  The  wheels  shonld  be  supported  upon  planks, 
and  one  aide  of  the  excavation  shonld  be  graded  down  so  that  the  machine  will  pass 
up  the'inclined  plane.  A  similar  slope  is  made  on  one  side  of  the  hole  where  the  tree 
ia  to  be  placed.— -{ni«  Tree-Lifter,  or  Nexo  Method  of  Transplanting  Forest  lirees.  By  Col. 
Qeorge  Greenwood.    London.    .3d  ed.,  1876,  p.  235. )  ,     r^r^r^.r^ 
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ing  water.  When  the  disk  of  earth  incloaing  the  8oQ  has  been  froeen 
into  a  solid  mass,  it  may  be  pried  np  without  disturbing  the  roots,  and 
the  whole  removed  to  a  new  site  with  no  greater  difficalties  than  those 
encountered  in  handling  without  injury.  This  method  is,  of  course,  not 
adapted  to  general  planting,  but  is  limited  to  special  cases,  where  the 
distance  is  not  great,  and  the  circumstances  are  fiEiVQrable. 

It  is  the  practice  of  some  to  carefcdly  pass  under  the  ball  when  a  lit- 
tle raised,  a  sheet  of  stout  coarse  canvas,  which  is  then  bound  firmly 
with  ropes  around  the  roots  and  the  included  soil  to  keep  the  small 
fibers  from  the  air,  and  the  native  soil  as  much  as  possible  in  contact. 

Garri^re^  recommends  surrounding  the  ball  of  earth  (which  should 
be  smaller  below  than  above),  with  hurdles,  branches  of  trees,  boards,  or 
simply  layers  of  straw,  strongly  binding  with  cords.  It  would  be  still  bet- 
ter in  some  cases,  to  have  a  basket-work  woven  for  this  use,  by  a  basket- 
maker,  so  as  to  fit  the  ball,  and  of  strength  proportioned  to  need.  The 
bark  of  the  tree  should  be  securely  wrapped,  wherever  ropes  are  to  be 
fastened  or  force  applied.  In  raising  very  large  trees,  three  poles  or 
pieces  of  timber,  fastened  together  at  the  top,  would  give  support  to  the 
pulleys  used  for  hoisting  it  high  enough  for  placing  upon  vehicle.  The 
hole  to  receive  the  tree  should  of  coarse  be  suited  in  form  and  depth, 
and  the  sides  should  be  loosened  with  a  pick,  after  the  tree  is  placed,  as 
they  would  be  apt  to  become  hard-pressed  in  the  operation.  The  pack- 
ing is  then  carefully  removed,  the  tree  suitably  supported,  rich  soil  is 
carefully  filled  in,  a  thorough  watering  is  applied,  and  the  ground  cov- 
ered with  litter  to  prevent  drying.  With  respect  to  the  season  when 
this  should  be  done,  Carriferej  writing  for  the  practice  in  France  (com- 
parable with  the  middle  latitudes  of  the  United  States),  says :  * 

We  sboald  as  much  as  possible  ezeoate  these  labors  in  winter,  when  there  is  no  snow, 
and  the  ground  not  too  wet,  because,  aside  from  the  facility  with  which  it  can  be  done, 
the  transportation  is  favored  by  the  ice,  which  affords  a  better  chance  of  success. 
When  the  ball  is  prepared  and  wet  the  night  before,  fireezine  will  turn  the  whole  into 
a  solid  mass,  which  can  be  moved  with  great  certainty,  and  when  the  tree  is  not  ex- 
tremely large  often  without  coverings  for  the  roots.  It  is  moreover  evident  that  this 
operation  should  not  bo  tried  unless  the  tree  is  hardy,  and  that  it  should  never  be  at- 
tempted where  the  roots  might  be  lojured  by  the  frost. 

A  simple  contrivance,  consisting  of  four  spades,  a  frame  for  holding 
them  together,  and  cross-bars  for  spreading  the  handles,  was  described 

by  Mn  MacGlashen,  in  the  Revue  Horticole^ 
1853,  p.  455,  and  is  worthy  of  notice.    It  can 
best  be  illustrated  by  an  engraving.    A  square 
frame  being  placed  on  the  ground  around 
the  tree  or  plant  to  be  moved,  four  spades, 
^with  holes  in  the  handles,  are  pressed  ver- 
tically down,  and  their  handles  spread  as 
much  as  possible  apart,  and  fastened  on  the 
cross-bars  by  pins.    The  projecting  ends  of 
the  square  frame  serve  as  handles  for  rais- 
Four-spade  arranKemont  for  romovinging  and  Carrying  the  plant  and  compre^ed 
theeoiiwithrootoof  tr©68.       ^q\\    inclosed  between   the  blades  of  the 
spades,  with  very  slight  disturbance  of  the  roots.^ 

» PMnQres,  p.  118. 

2  26.,  122. 

3  This  device  works  extremely  well  in  cases  where  the  tree  is  small,  but  in  models 
that  have  been  made  for  those  of  larger  size,  with  eight  spades  of  proper  size  and 
strength,  two  on  each  side  of  the  square,  the  expense  and  inconvenience  become 
Q^reater  than  the  advantages.  In  large  models  that  have  been  made,  the  handles  of 
the  spades  were  long  and  solid,  bound  with  iron  rings  at  the  end,  so  as  to  bear  driv- 
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It  is  needless  to  remark  that  in  the  transplanting  of  deciduoas  trees, 
the  removal  should  be  done  daring  the  suspension  of  active  vegetation, 
that  is,  from  October  to  April,  and  generally  in  the  spring  before  the 
leaves  begin  to  appear.  The  pits  for  receiving  the  trees  should  be  dug 
a  little  time  before,  if  the  soil  is  good,  and  several  months  before,  if  of 
inferior  quality;  and  it  always  tends  to  secure  success  iu  poor  soils  to 
place  an  abundance  of  fertile  vegetable  mold.' 

ing  deep  into  the  soil,  and  movable  sockets  vrere  placed  to  receive  the  pressure  of 
screws  lor  spreading  apart  the  tops  of  the  spade-handles.  If  too  large  to  be  carried 
by  men,  the  apparatus  was  mounted  upon  wheels,  with  a  windlass  for  lifting  and  sup- 
porting it  by  chains.  The  machine,  consisting  of  four  spades,  is  most  effectual  in  its  sim- 
plest form,  and  for  small  trees.  Its  application  becomes  more  difficult  as  the  size  of  the 
t^ees  becomes  larger,  and  very  soon  reaches  the  maximum  limit  of  application,  because 

large  trees  must  have  a  much  wider  ball  of  earth 
than  it  can  raise,  and  in  stony  soils  it  is  altogether 
useless  in  any  form,  and  if  the  soil  approaches  the 
condition  of  dry  sand,  the  contents  would  more 
or  less  escape,  notwithstanding  the  compression. 
Another  method  is  here  shown,  which  needs  no 
explanation  beyond  that  afforded  by  the  engrav- 
ings. It  is  adopted  in  the  city  of  Paris  for  the 
semoval  of  evergreen  trees,  which  are  taken  from 
the  Bold  de  Boulogne  and  Vinceunes.  Iu  first 
placing  the  staves,  a  space  of  throe-fourths  of  an 
lucli  is  allowed  between  each,  eo  as  to  admit  of 
some  compression  without  bringing  them  in  con- 
tact. When  fully  compressed,  barrel-hoops  are 
put  around  and  nailed,  so  that  the  roots  are  in- 
closed, as  ir.  were,  in  a  cask,  and  the  whole  may 
be  raised  and  carried  without  the  least  risk  of 
injury  to  the  ^wing  tree.  This  cut  is  reduced 
from  one  in  Kirwan's  Conif^eSy  where  it  is  cred- 
ited to  au  article  by  M.  Aiidr^,  in  the  journal 
I,aFerme, 


Mode  of  transplantiiii!  praotloed  in  the 
nimeries  near  Paris. 


Screw-olomp  for  bindin/r  the  stavea 
around  the  bqU. 


1 M.  Dnpuis.  in  writing  for  the  conditions  found  in  France,  says : 
"In  general,  in  a  northern  climate  we  would  find  it  of  advantage  to  dig  the  holes  in 
autumn  for  the  trees  that  are  to  be  set  at  the  end  of  winter.  The  dimensions  will  vary, 
but  for  trees  of  mean  size  two  meters  square  and  one  deep  will  be  sufficient.  In  this 
operation  we  should  put  separately  on  three  sides  of  the  hole  the  turf,  the  firsn  mel- 
low soil,  and  the  earth  from  the  bottom.  Sometimes  the  hole  is  dug  rouud,  but  the 
operation  is  not  so  easy,  and  it  should  be  reserved  for  rare  or  precious  kinds  that  need  to 
be  planted  separately.  In  setting  avenues,  some  pn^fer  to  dig  a  trench  about  a  meter 
in  width,  dividing  the  earth  into  two  parts  and  placing  it  on  the  two  sides.  In  dry  soils, 
warm  climates,  and  for  rustic  deciduous  trees,  autumnal  planting  is  preferable.  In 
humid  soils,  in  cold  climates,  and  for  the  delicate  or  evergreen  kinds,  it  should  be  done 
toward  the  close  of  winter  or  at  the  beginning  of  spring.  When  the  proper  time  comes 
the  tree  should  be  raised  with  care,  so  as  to  preserve  as  many  of  the  roots  as  possible, 
and  it  should  be  carried  to  the  place  it  is  to  occupy  with  as  little  exposure  of  the 
roots  to  drying  as  possible.  The  ends  of  the  roots  should  be  smoothly  cut  where  muti- 
lated, and  we  should  at  the  same  time  suppress  some  of  the  lateral  branches — sparing 
ibe  head  if  possible. 

**  In  proceeding  to  plant,  we  begin  by  spreading  over  the  bottom  of  the  hole  several 
inefaea  of  the  upper  soil.  The  tree  is  then  set  upnght  and  the  roots  are  spread  apart,^ 
•o  as  to  lie  in  a  natural  position,  and  the  rest  of  the  surface  soil  is  scattered  in.  when 
good  soil  cao  be  got,  especially  such  as  is  thrown  out  in  the  cleaning  of  ditches  or 
Wfttar-coorses,  it  would  be  well  to  spread  this  in  the  bottom  of  the  hole.  The  middle 
lajer  oi  soil  is  then  scattered  in,  the  tree  being  lightly  moved  up  and  down  in  a  ver* 
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CHANGES  IN  TREES  BY  BEMOVAL  TO  OTHEB  LOCALITIES. 

Dr.  0.  0.  Parry,  of  Davenport,  Iowa,  to  whom  science  is  indebted  for 
many  nseful  observations  in  botany,  bas  remarked  ^  the  extreme  slow- 
ness and  apparent  fireqnent  failnre  in  the  introduction  of  new  and  desira- 
ble formsfrom  thedomain  of  native  botany  to  horticulture,  the  bestresults 
being  the  accumulation  of  ages  of  laborious  experiment,  in  which  adapt- 
ation has  had  time  and  opportunity  for  working  out  the  desired  results. 
As  an  illustration  of  the  results  that  may  follow  the  removal  of  trees 
from  their  native  locality,  leading  to  unexpected  success  or  disappoint- 
ment, he  cites  an  illustration  from  his  own  experience  : 

In  1862,  while  engaj^  in  making  botanical  exploratioDs  in  the  high  alpine  districts 
of  the  Rocky  Mountains,  I  made  my  first  coUeotion  of  conifer  seeds  for  distribntion, 
including,  besides  rare  and  new  species,  others  well  known  from  early  California  col- 
lections. In  sending  off  my  oolle<;tions  (mainly  to  Europe^,  I  naturally  caUed  special 
attention  to  such  as  were  new  and  rare,  but  at  the  same  time  sent  a  coUection  of  all. 
In  due  time  the  seeds  were  planted  In  widelv  remote  localities,  where  it  would  be  im- 
possible to  trace  them  out,  but  a  few  of  each  kind  were  retained  by  Professor  Gray^  at 
Cambridge,  Mass.,  and  there  sown.  It  seems  that  by  some  accident  in  transplanting 
the  names  were  misplaced,  and  eventually  lost,  so  that  many  years  after  on  a  visit,  1 
was  requested  to  examine  the  different  plants,  send  name  the  species  as  weU  as  I  could 
from  what  I  knew  of  them  in  their  native  haunts  in  the  Rooky  Mountains.  Of  course, 
there  was  no  difficulty  with  reference  to  the  Doaglas  spruce,  which  had  been  readily  rec- 
ognized from  its  characteristic  foliage,  but  the  striking  difference  which  the  tree  from 
the  Rocky  Mountain  seed  exhibited  by  the  side  of  the  same  identical  si^eoies  from  Cali- 
fornia was  apparent  as  far  as  they  could  be  seen.  The  former,  thrifty,  with  bright  green 
foliage,  then  Just  putting  forth  its  early  summer  shoots ;  the  other,  with  blighted 
branches,  brown,  faded  leaves,  and  general  decrepit  growth.  Another  species  to  which 
my  attention  was  directed,  was  Justlv  regarded  by  its  owner  as  the  prince  of  the  lawn, 
presenting  a  symmetrical  cone  of  dense  foliage,  covered  with  a  peculiar  bluish- 
silvery  bloom,  indicating,  in  the  abundance  of  stomata,  an  unusual  vigor  of  growth.  In 
this,  also,  I  had  no  difficulty  in  recognizing;  an  old  fiftmilar  acquaintance,  the  Menzies 
spruce.  The  other  species  of  spruce,  or  pine,  on  which  I  had  laid  so  much  stress  and 
built  so  many  horticultural  hopes,  had  been  overlooked,  or  proved  failures ;  but  I  was 
urgently  advised,  in  future  collections,  to  give  special  attention  and  coUcot  copiously 
of  these  common  kinds  which,  two  thousand  miles  from  their  native  habitation,  haa 
developed  such  remarkable  horticultural  value.  In  view  of  such  facts,  I  should  be  very 
reluctant  t'O  adopt  or  sanction  an  opinion  that  has  recently  been  expressed  in  discus- 
sion before  this  society,  that  for  ornamental  evergreens  in  Iowa  we  must  be  contented 
with  the  stiff  forms  of  the  Norway  spruce,  or  the  unsymmetrical  Scotch  or  Austrian 
pine.  However  desirable  these  may  be  in  their  proper  sphere,  and  especially  as 
adapted  by  long  culture  to  horticultural  conditions,  we  may  certainly  hope,  eventually, 
to  find  something  more  graceful,  more  symmetrical,  and  densely  foliaged,  to  grace  our 
ornamental  lawns,  or  act  as  wind-breaks  to  soften  the  force  of  our  fierce  winter  winds. 
Whether  these  desirable  acquisitions  are  to  come  fh>m  our  own  adjacent  mountains 
or  £rom  far  Cathay,  they  must  and  will  be  eventually  secured. 

TEIMMINa  OP  FOREST  TREES— REPAIR  OP  INJURIES. 

Trees  left  to  themselves,  successively  lose  their  lower  branches  ns 
they  grow  in  height,  by  a  natural  process  of  dying  out  and  dropping  off, 
until  they  reach  a  certain  height,  which  does  not  differ  greatly  in  a 
given  species  under  like  circumstances,  but  is  much  greater  in  a  dense 
forest  than  where  freely  exposed  to  the  sun  in  the  open  air. 

tical  direction,  so  as  to  work  the  soil  in  among  the  roots,  and  vacant  places  may  be 
filled  up  by  crowding  witb  the  hand.  So,  also,  when  we  plant  a  ball  of  earth  with 
the  roots,  the  little  interstices  between  this  and  the  sides  of  the  hole  should  all  be 
carefully  filled.  Finally,  we  fill  in  the  remainder  with  the  soil  taken  from  the  bottom, 
pressing  it  down,  and  somewhat  heaping  it  up.  Thus  we  reverse  the  order  in  which  the 
soil  was  taken  out.  In  planting  in  a  trench,  we  observe  the  same  order ;  but  when 
setting  trees  with  opposite  branches  such  as  the  maple,  ash,  horsechestnut,  and  the 
like,  it  is  well  to  place  the  trees  so  that  the  principal  brancbes  shall  be  paraUel  or 
transverse  to  the  line  of  the  trench." — {Arhrea  iOmemmi  de  Pleine  Terre,  p.  143.) 
I  Report  on  Botany  in  its  Relations  to  Eorticulture ;  Iowa  Hort,  Report,  1876,  p.  167. 
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From  time  immemorial,  it  has  been  knowa  that  good  results  will  often 
be  obtained  withoat  the  slightest  intervention  of  man,  as  we  observe  in 
oar  native  forests ;  but  it  is  eqnally  certain  that,  by  judicions  trimming 
and  timely  attention  to  defects  in  growth,  a  much  more  uniform  and 
profitable  result  may  be  obtained  and  needless  losses  avoided. 

This  attention  is  more  especially  desirable  in  the  case  of  ornamental 
planting,  in  which  generally  more  time  and  expense  can  be  afforded 
than  in  the  larger  way,  where  whole  forests  require  attention,  and  the 
cost  of  labor  is  an  item  that  must  be  carefully  regulated,  so  as  to  be 
kept  within  the  limits  allowable  in  the  general  result. 

Nothing  is  more  common  than  to  find  in  forest  trees  great  injuries  to 
timber  in  the  form  of  rotten  cavities,  often  extending  to  the  root,  which 
began  by  the  breaking  or  cutting  off  of  large  branches,  or  that  have 
been  caused  by  a  dead  branch  remaining  on  until  it  finally  drops,  leav- 
ing a  pipe  for  admitting  the  rains  into  the  heart  of  the  tree,  and  finally 
destroying  it  altogether.  The  stages  of  this  process  are  well  exhibited 
in  the  following  illustrations : 


AXpfrU^  In  5  yean.  In  10  j/mts. 

Stages  of  decay  in  a  branoh  of  Oak  partly  left  In  trimming. 


In  15  yeart. 


The  loose  knots  in  sawed  timber,  afford  familiar  examples  of  the  in- 
juries that  may  follow  when  limbs  remain  upon  the  tree  after  they  are 
dead,  and  wherever  woodlands  receive  proper  attention  these  cases  re- 
quire the  notice  of  the  forester,  and  become  real  subjects  of  8urger>\ 

The  principal  objectof  forestry  being  to  raise  the  largest  amount  of 
wooil  of  the  greatest  value  upon  a  given  area  of  land,  it  becomes  im- 
portant not  only  to  give  attention  to  such  accidents  and  injuries  as  may 
happen,  but  to  prevent  at  times  a  tendency  to  vicious  growth,  or  the 
formation  of  large  branches  too  near  the  ground,  and  especially  in  trees 
planted  for  ornament,  where  symmetry  of  form  is  an  object  worthy  of 
attention,  and  may  be  secured  by  a  little  timely  care.  In  young  trees 
the  growth  may  sometimes  be  thrown  into  particular  branches  by  cutting 
off  the  ends  of  others,  still  leaving  the  principal  foliage  for  the  use  of 
the  tree,  and  without  sensibly  checking  its  general 
growth.  When  large  branches  are  cut  or  sawed  first  on 
the  upper  side,  they  are  apt  to  tear  down  the  bark  and 
wood  on  the  under  side  when  they  fall.  The  cutting 
should  therefore  be  commenced  below,  as 
shown  in  the  annexed  cut,  in  which  the 
incision  A  is  first  made,  and  afterward 
that  at  B.  When  finished,  the  incision 
should  be  perfectly  smooth,  and  as  ver- 
tical as  may  be.  Such  a  surface  will  heal  ^  „„,,.„^^  ^ 
over  much  better  than  a  rough  one,  and  badiy-heoied  woamTin 
the  soundness  of  the  wood  at  the  place  of  ^^™^''- 
Mipntatton  may  be  secured  by  a  coat  of  paint  or  coal-tar,  until  the  injury 
isiepaned.    It  is  true  that  the  new  wood  will  not  unite  with  the  old,  but 
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there  will  be  perfect  contact,  and  the  timber  in  the  end  will  be  much 
more  valaable  than  if  a  rotten  cavity  was  left,  instead  of  a  mere  line 
of  division  between  the  old  and  the  new,  which  wonld  be  less  extensive 
and  mnch  less  injarioas  than  the  cracks  that  appear  in  timber  when 
too  rapidly  seasoned.  It  is  only  in  very  exceptional  cases  of  construc- 
tion that  a  piece  of  timber  would  be  thrown  out  as  unfit  for  use  because 
it  showed  well-healed  scars  from  an  old  wound.^ 

The  most  important  objection  raised  against  the  trimming  of  ever- 
greens is  their  tendency  to  the  exudation  of  resinous  matter,  which,  in 
the  Scotch  fir  and  larch,  will  sometimes  destroy  the  tree  altogether.^ 
The  exudation  may  go  on  slowly,  and  seem  to  be  stopped  from  time  to 
time,  according  to'  the  season  of  the  year  and  the  activity  of  the  vital 
process,  but  it  reappears  with  warm  weather,  and  will  continue  to  resist 
any  application  that  may  be  made  to  prevent  it  A  mixture  of  tar  and 
grease,  or  coal-tar  alone,  has  been  sometimes  successfully  applied,  but 
in  other  cases  nothing  can  be  applied  that  will  thoroughly  staunch  such 
a  flow  when  once  established.  A  dead  branch  may  be  cut  off  whenever 
found,  without  injury. 

The  most  effectual  mode  of  correcting  a  tendency  to  unsymmetrical 
or  distorted  growth  of  young  evergreens  in  nurseries,  is  doubtless  the 
"disbudding^  or  taking  out  the  bud,  thus  seasonably  preventing  the 
irregularities  of  growth  that,  if  left  to  themselves,  they  would  occasion. 
Thus  a  superfluous  leader,  or  a  branch  of  inordinate  growth,  may  be 
checked  while  the  plant  is  still  small,  and  a  normal  growth  maintained. 
The  time  of  year  when  thii^  remedy  may  be  applied  appears  to  be  of  lit- 
tle consequence,  and  the  fault  may  be  remedied  whenever  seen ;  for  it 
is  a  rule  without  au  exception,  that  a  tendency  to  vicious  growth  early 
seen  and  corrected  is  better  than  its  cure  at  a  later  stage,  however  suc- 
cessful it  may  be. 

When  young  thickets,  designed  for  timber,  are  thinned  out  while 
young,  say  from  ten  to  fifteen  years  after  sowing  or  planting,  the  trunks 
of  the  trees  left  as  reserve&f  are  often  too  slender  in  proportion  to  their 
tops.  In  this  case  it  is  recommended  that  they  should  be  bent  over, 
and  the  ends  of  the  branches  trimmed  off,  in  such  a  manner  that  the 
head  may  be  well  balanced  and  the  amount  of  foliage  in  some  degree 
proportioned  to  the  size  of  the  stem  and  roots.  When  the  leader  or 
main  central  shoot  is  broken  or  dead,  an  adjacent  branch  may  sometimes 
be  bent  up  and  tied  to  it  until  it  acquires  an  upright  growth,  so  as  finally 

^It  sboald  always  be  borne  in  mind  that  the  amonnt  of  wood-growth  in  a  tree  do- 
pends  upon  the  extent  to  which  the  nutritions  elements  of  the  soil  and  air  are  elabo- 
rated and  prepared  by  the  leaves,  and  that,  in  reducing  their  amount  by  trimming,  to 
that  extent  do  we  lessen  the  productive  forces  of  the  tree,  and  for  the  time  being  re- 
duce the  amonnt  of  annual  gain  for  the  next  and  several  succeeding  years,  until  a 
E roper  balance  is  secured  by  a  new  supply  of  leaves.  Experiments  have  been  made 
y  carefully  cutting  and  weighing  the  trunk  and  branches  of  trees  in  similar  condi- 
tions except  as  to  trimming,  and  at  various  intervals  afterward,  the  result  showing 
that  the  amount  of  wood-growth  was  diminished  in  proportion  to  the  extent  of  trim- 
ming done.  But  in  the  final  result  there  can  be  no  doubt  but  that  this  temporary  loss 
will,  under  judicious  management,  be  more  than  compensated  in  increased  after-growth 
and  in  the  final  value  of  the  timber. 

'  The  evergreens  differ  in  their  ability  to  bear  pruning  according  to  the  abundance 
of  resin  that  they  contain,  and  in  some  of  the  pines  and  piceas,  wounds  wiU  bleed  a 
long  time  after  the  injury.  To  the  question, "  Should  we  prune  the  resinous  oonifersf  ** 
Carri^re  answers  NOy  if  kept  for  ornament,  whether  alone  or  in  masses,  because  in  their 
native  condition  they  are  most  agreeable  to  the  eye ;  but  Fee,  if  the  value  of  the  tim- 
ber is  an  object.  He  especially  condemns  the  practice  of  leaving  pej^  in  trimming 
evergreens,  and  insists,  with  good  reason,  upon  the  necessity  of  trimming  close  to  the 
tTxmk,—{Traiid general  des  Con\fhe8f  p. 616.) 
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to  take  its  place.  A  branch  too  much  inolined 
^m  a  proper  direction  may  be  drawn  np  by 
tying  to  other  branches,  just  as  the  whole  tree  in 
a  young  orchard,  is  often  corrected  from  a  leaning 
tendency  by  tying  to  stakes.  If  a  cord  is  not  at 
hand  the  forester  sometimes  uses  a  small  branch 
still  attached  to  the  tree  as  a  wy  the  for  tying  np  a 
leaning  top  or  irregular  branch  until  it  will  keep 
in  place  withont  help.  These  methods  are  shown 
in^the  annexed  engravings.^ 

These  attentions  to  details,  always  important,  are  too  generally  neg- 
lected, and  may  be  not  practicable  with  us  in  the  case  of  forests ;  but 
sometimes  a  little  reasonable  care  will,  if  timely  bestowed,  prevent  a 
valaable  tree  from  becoming  good  for  nothing. 

After  trimming  the  lower  branches  of  a  tree,  it  will  be  often  found 
that  shoots  will  start  out  from  the  edges  of  the  wound,  or  in  other 
places,  which  will  sometimes,  if  allowed  to  remain,  take  inordinate 
growth.  If  not  desired,  they  should  be  removed  by  preference  the  sec- 
ond or  third  year  in  August  or  September,  after  the  wood  of  the  year 
has  been  formed.*    For  this  purpose  various  instruments  have  been  de- 

1 A  careful  attention  to  the  condition  of  an  old  tree  is  not  less  nsefnl  than  in  tho 
young,  the  chief  anxiety  in  this  case,  beins  to  remove  dead  or  dying  branches  or 
rotting  parts  with  as  little  ipjury  as  possible,  and  to  protect  the  wood  nntil  it  can 
heal,  or  if  this  be  hopeless,  to  exclude  air  and  moisture,  and  thus  proveot  or  retard 
farther  decay.  Where  a  section  is  too  large  to  admit  the  hope  that  it  will  ever  grow 
over,  the  life  of  a  tree  may  be  sometimes  prolonged  by- covering  the  exposed  wood  with 
a  disk  of  lead,  zinc,  or  tin,  carefnlly  seoored  around  the  edges,  ho  as  to  exclude  the  air 
and  moisture.  In  some  oases  ased  trees  in  parks  and  private  grounds,  which  are  val- 
ued on  account  of  historical  or  lamily  associations;  may  thus  be  preserved,  and  their 
vigor  in  some  decree  renewed. 

Whenever  a  piece  of  bark  has  been  removed  down  to  the  sap- wood,  the  adhesion 
cannot  be  restored,  however  oarefuUy  replaced,  and  the  part  exposed  loses  its  vital- 
ity, and  if  letlb  unprotected,  tends  sooner  or  later  to  decay.  The  living  parts  adjacent 
will  begin  to  form  new  wood,  and  if  the  iiyury  be  not  extensive,  they  will  eventually 
dose  over  the  wound,  and  in  course  of  time  leave  no  external  trace.  But  if  large,  the 
exposed  wood  tends  to  decay,  and  before  it  has  h^d  time  to  close,  a  rotten  cavity  is 
formed,  extending  somewhat  upward,  but  chiefly  downward  in  the  direction  of  the 
vessels  of  the  wood,  and  sometimes  quite  into  the  root. 

Although  no  appUcation,  however  soon  applied,  will  supply  the  place  of  the  natural 
GDvering,  a  coat  of  coal-tar  or  other  paint  would  afford  great  protection,  and  often 
prevent  the  rotten  cavity  from  forming,  nntil  the  wood  had  united  over  the  ipjured  part. 

Whenever  the  bark  is  loosened,  the  wood  dies  uuder  the  affected  part,  the  same  as 
though  it  had  been  wholly  removed,  and  it  is  not  unfreqnently  found  in  orchards  and 
plantations  that  this  loosening  oi  bark  has  existed  for  some  time  without  notice,  causing 
a  languishing  appearance  without  visible  cause.  The  healing  process  by  overgrowth 
goes  on  in  such  cases  as  when  fully  exposed,  and  tho  treatment  needed  is  the  re- 
moval of  the  dead  bark  and  protection  as  in  case  of  other  wounds. 

Such  exposed  places  and  rotten  cavities  are  further  injurious  by  harboring  insects, 
and  especially  those  whose  larvse  feed  upon  decaying  wood,  and  through  whose  agency 
the  destroying  process  is  hastened.  The  remedy,  so  far  as  known,  consists  in  cleaning 
out  the  decayed  part  as  fully  as  possible,  applying  coal-tar,  or  other  covering,  freelv  to 
tiie  surface,  and,  where  it  is  possible,  plogging  up  the  orifice  with  hard  wooden  wedges 
or  pins,  which  should  be  cut  close,  and  be  allowed  to  grow  over.  Sue  la  cavities,  if  too 
largo  for  this  treatment,  may,  in  old  trees,  be  sometimes  hindered  from  growing  larger, 
by  closing  them  with  carefully  fitted  planks  or  metal  sheets,  so  as  to  exclude  the  air. 
'Ae  borers  that  infest  dead  wood  might  not  respect  a  plank  or  board  which  has  al- 
ready lost  its  vitality,  but  a  sheet  of  zinc  or  other  metal  would  afford  complete  immu- 
nity from  their  attack. 

*The  side  branches  that  spring  out  where  an  oak  forest  is  thinned,  and  the  trunks 
OKposed  to  light,  would,  if  allowed  to  grow,  interrupt  the  balance  of  growth,  and  cause 
the  top  to  die  out.  The  rule  laid  down  by  Lorentz  and  Parade  is,  that  the  pruning  of 
this  side-growth  should  commonly  begin  three  years  after  the  thinning,  and  be  re- 
peated every  three  years  to  about  half  or  two-thirds  the  period  of  revolution.  By  this 
time  the  younger  growth  will  have  come  up  high  enough  to  hinder  further  trouble 
ttom  these  branches  along  the  trunk. — Culture  des  Boia,  2d  ed.,  p.  299. 
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vised  for  catting  by  a  stroke  or  by  a  cutting  edge,  on  the  plan  of  a 
chisel,  or  by  a  drawing  cat,  as  in  a  bill-book,  or  between  catting-blades, 
as  in  the  shears,  or  by  a  fine-toothed  saw.  These,  except  the  first,  may 
sometimes  be  fastened  to  long  handles  to  great  advantage. 

The  following  cats  represent  some  of  these  implements  as  given  in 
French  works.  The  serpe  is  a  heavy  catting  tool,  nsaally  carried  in  a 
sheath  on  the  left  side,  supported  by  a  strap  passing  over  the  right 
shoulder.  In  using  this  tool,  the  blow  should  be  made  from  below  up- 
ward: 


r 


^™'**^-®*»**^-  Chiael  and  oatting-hook  combined. 

It  is  essentially  important  that  the  cutting- 
shears  should  have  a  convex  and  a  concave  blade. 


Hand-ahean.  Theaerpe. 

Loog-haodled  shears  for  pmn-  -^-  ,^,.,  ,  ,, 

ing  (French  pattern).  and  they  work  to  best  advantage  when  the  branch 
is  bent  at  the  moment  of  catting,  so  that  the  parts  may  yield  as  they 
are  separated.  The  facility  with  which  a  branch  of  green  wood  an  inch 
and  even  two  inches  in  diameter  may  be  cut  by  these  shears,  when  prop- 
erly managed,  is  surprising. 

With  respect  to  the  season  of  the  year  when  trimming  may  be  done  to 
best  advantage,  authorities  agree  quite  generally  in  designating  the  be- 
ginning of  autumn,  while  the  days  are  still  pleasant  and  long,  and  the 
condition  of  growth  is  least  favorable  for  rieproduction.  Many  kinds  of 
trees  woaid  suffer  from  the  bleeding  of  sap  if  trimmed  late  in  winter  or 
in  spring,  and  the  growth  of  sprouts  aroond  the  wound  would  be 
troublesome.  The  action  of  frost  on  a  fresh  wound,  in  some  cli- 
mates, tends  to  cause  decay,  and  indicates  the  winter  season  as  im- 
proper for  this  labor.^  Where  oak  timber  is  grown  for  use  in  naval 
architecture,  attention  is  often  given  to  the  future  uses  of  the  parts,  by 
encouraging  the  growth  of  curved  limbs,  and  sometimes  by  bending  and 
confining  certain  branches  until  they  will  retain  the  particular  shape 
desired.^  This  has  been  done  to  some  extent  in  forests  owned  and  man- 
aged by  governments,  with  the  view  of  supplying  the  wants  of  their 
ship-yards. 

In  Europe,  the  wood  obtained  from  trimming  trees,  more  than  covers 

1  The  Count  det  Cars,  whose  method  of  praning  wiU  be  more  fally  noticed  on  a 
subsequent  page,  after  mentioning  the  relative  advantages  of  the  different  seasons  for 
pruning  forest-trees,  remarks :  "  In  conclusion,  I  would  say  that  as  for  the  trees  them- 
selves the  season  of  year  is  of  little  consequence ;  the  main  thing  is  to  trim.  But  I  would 
advise  as  a  general  rule,  for  woods  of  considerable  extent,  to  do  it  from  autumn  to 
spring,  or  ftom  September  to  June,  if  yon  do  not  work  through  the  year.  In  some 
mountainous  countries,  and  generally  in  France,  they  trim  through  the  winter,  and  the 
work  can  generally  be  done  except  when  it  rains  or  snows,  or  when  frosty  and  icy.  At 
other  times  the  work  can  always  be  done  to  advantage.  In  the  morning,  when  the 
branches  are  slippery,  the  workmen  work  from  their  ladders  upon  the  large  branches, 
rotten  spots,  and  the  like,  which  require  moat  time,  and  in  warm,  pleasant  weather,  on 
a  calm  day,  they  may  climb  among  the  branches  of  the  UapJ^-^L^EU^age  des  Arhres,  p.  8S. 

'Upon  tliis  subject,  the  Manuel  de  VElageur  of  M.  Hotten  and  the  writings  of  Da 
Hamel  du  Monceau  may  be  consulted  with  great  advantage.  It  is  observed  that  the 
oak  seldom  bears  trimming  weU.  and  it  is  laid  down  by  M.  Nanqnette  as  a  rule,  that  it 
should  only  be  done  when  found  necessary  to  improve  its  form,  or  to  prevent  the  in- 
juries to  which  it  is  exposed.  Among  these  is  the  suppression  of  gormand  branches 
after  thinning  and  before  the  undergrowth  has  come  up  high  enough  to  shade  theoa 
out.  The  lopping  off  of  these  branches  should  be  done  at  the  end  of  the  summer,  and 
one  or  two  years  after  if  neoessary.— ^j»2oitatioii,  Debit  et  Estimation  dee  Boie,  pp.  S-IO. 
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the  cost,  and  sometimes  pays  a  notable  profit — the  prodnot  being  cord- 
woody  very  saperior  charcoal- wood,  and  fagots,  besides  (in  case  of  oak) 
bark  used  in  tanning.  The  amount  of  this  income,  of  coarse,  depends 
npon  nearness  to  market  and  cost  of  labor  and  transportation.  In  the 
early  years  it  is  nothing,  bnt  the  rate  gains  rapidly  in  the  later  years. 

In  some  cases  (more  particularly  with  poplars  and  willows)  the  tops 
are  cut  off  entirely,  with  the  view  of  obtaining  lower  and  more  sightly 
shade,  or  sometimes  for  the  fuel  thus  obtained.  Such  trees  are  called 
^^  Pollards,'^  and,  if  symmetry  and  beauty  are  sought,  the  branches  should 
be  cut,  as  shown  in  the  second  of  these  engravings,  a  little  above  and  not 
at  the  main  division  of  the  branches.  Such  trees  will  tend  to  make  a 
graceful  head  instead  of  a  clumsy  and  distorted  one.  The  subject  will 
be  better  understood  by  reference  to  the  engravings.  Where  a  pop- 
lar, for  example,  has  been 

cut  oflf  below  the  division 

of  the  first  branches,  the 

young  shoots  can  only  form 

around  the  margin  of  the 

section,  and  the  middle  part 

usually  becomes  rotten.  But 

if  cut  higher  up,  the  growth 

becomes  symmetrical,   and 

the  trunk  remains  sound. 

PctUrds— wrong  metiiod.  PollArds— right  method. 

It  is  a  good  rule  in  forestry,  never  to  allow  the  use  of  climbing-spurs 
on  account  of  the  injury  that  they  do  to  the  trees,  and  that  in  using  a 
ladder,  the  top  should  always  be  fastened  by  a  strap,  to  prevent  displace- 
ment by  falling  branches. 

METHOD  OP  TRIMMING  RECOMMENDED  BY  THE  COUNT  DES  CARS. 

Some  fifty  years  since,  the  Viscount  de  Courval  applied  in  France  a 
method  of  trimming,  which  he  had  devised,  to  the  forests  upon  his  own 
extensive  domain  of  Pinon  (Aisne),  and  afterward  published  an  inter- 
esting little  work  upon  the  subject.^  Within  a  few  years  the  Count  Des 
Gars  has  published,  a  small  volume,  embracing  the  results  of  ample  ex- 
perience upon  the  same  general  principles,  which  he  insists  upon  calling 
the  method  of  M.  de  Courval.  This  work  has  gone  through  several 
editions,  and  has  been  received  with  much  favor.* 

Stated  concisely,  this  method  consists  in  suppressing  ''gormand" 
branches,  and  cutting  off  dead  limbs,  as  well  as  those  that  grow  too  ver- 
tical or  too  low,  the  section  being  always  made  olose  to  the  trunk.  He 
also  shortens  living  branches,  to  secure  symmetrical  and  profitable 
growth  and  to  favor  certain  parts  that  should  be  encouraged — clears 
out  decayed  spots  down  to  the  living  part,  and  covers  all  wounds  with 
a  liberal  coat  of  coal  tar. 

The  true  secret  of  success,  according  to  M.  Des  Gars,  is  to  cut  close  to 
the  trunk  (except  where  a  branch  is  shortened  at. the  end),  never  leaving 
a  projecting  part^  such  projection  could  scarcely  be  expected  to  grow 
over,  without  greatly  disfiguring  the  tree  and  injuring  the  wood  for 

^  XmUle  ei  Canduiie  de§  Arhres  fareatiers  et  autrea  Arbrea  de  grande  Dimenaian,  on  Noue- 
veQe  Method  de  traitement  des  arbros  k  haate  tige,  etc.,  Paris,  1861. 

*VMlaga^  dea  Arbrea;  trait6  pratiqae  de  Tart  de  diriger  lea  arbres  forestiers  et 
^•UgnemeDt,  d'aotiver  lear  croiFsance  et  d'augmenter  lenr  valear.  Par  le  oomte  Des 
Ohb.    Pftris(7thed.),  1870,p.l70. 

IL  de  Courval  died  1871.    See  Betme  dea  Eaux  ForSta,  1872,  p.  19. 
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timber.  Natare  has  provided,  in  a  living  tree,  for  the  repair  of  wounds 
by  the  deposit  of  now  wood  from  around  the  edges,  which  gradually 
closes  over  the  injury,  and,  when  wholly  united,  the  annual  deposit  of 
wood  goes  on  regularly,  as  if  nothing  had  occurred  to  prevent  it. 


EfReoto  of  good  trinmiing  and  of  negleot 


In  the  pine  tribe  there  is  a  tendency  to  the  accumulation  of  resin  in 
the  dry  branch,  which  prevents  decay,  but  leads  to  an  accumulation  of 
wood  around  the  dead  branch,  which  injuries  its  quality  for  future  use, 
and  it  is  chiefly  in  this  class,  that  the  loose  knots  so  injurious  to  lumber 
are  found. 

At  the  World's  Fair  in  London,  in  1862 ;  at  the  Agricultural  Expo- 
sition at  Paris,  in  1861;  and  in  the  Universal  Exposition  at  Paris,  1867, 
numerous  specimens  were  exhibited,  showing  the  very  best  success  in 
these  operations,  in  the  form  of  planks  so  cut  as  to  show  in  the  section 
the  extent  of  injury  and  the  completeness  of  cure;  and  in  1867  both 
MM.  de  Courval  and  Des  Gars  were  awarded  prizes.^ 

As  to  the  question  whether  trimming  should  be  practiced  upon  trees 
of  all  kinds,  in  all  conditions  and*  exposures,  the  author  under  notice 
appears  to  except  only  such  as  grow  upon  arid  soil  and  in  unfavorable 
localities,  and  which  produce  nothing  but  fire- wood,  and  says: 

The  coal-tar  recommended  sbonld  l>e  of  the  thickest  kind,  and  kept,  when  used,  in 
a  backet,  hnnff  to  the  upper  rounds  of  the  ladder.  It  should  be  applied  with  a 
brush,  and  cold,  except  in  freezing  weather,  when  it  may  be  gently  warmed.  It  is 
claimed  that  it  has  remarkable  conservative  properties,  not  penetrating  more  than 
common  paint,  and  yet  with  one  coat  it  closes  all  the  vessels  of  the  exposed  wood, 
thus  effectually  preventing  the  decay  that  otherwise  would  take  place  from  the  action 
of  the  elements.  Its  odor  is  offensive  to  insects,  and  its  complete  adhesion  prevents 
them  from  attacking  the  wood.  In  1863,  the  authorities  charged  with  the  care  of  the 
city  parks  of  Paris,  after  long-continued  and  expensive  trials  of  other  materials,  came 
to  the  conclusion  tnat  there  was  nothing  better  than  this  cheap  and  simple  substance 
for  covering  wounds  in  trees,  and  have  since  used  it  b^r  preference. 

For  a  long  period  various  materials  have  been  used  for  covering  the  injured  parte  of 
trees,  and  from  time  immemorial  a  mixture  of  earth  and  cow-dung  was  thougnt  best 
by  tho<-e  less  informed,  but  it  is  needless  to  Insist  upon  its  insufficiency.  They  next 
had  recourse  to  various  salves  used  for  grafting,  com]po6ed  of  rosin,  wax,  and  tallow, 
and  which  must  be  applied  hot;  but  these,  besides  being  expensive,  would  not  some- 
times unite  with  the  wood,  and  as  soon  as  a  ring  of  new  wood  apx>eared  around  the 
edges,  they  would  be  lifted  up  more  or  less,  leaving  a  naked  place,  which  then  gen- 
erally became  a  shelter  for  in»ect8.  The  use  of  coal-tar  had  been  practiced  by  M.  de 
Courval  many  years  before  it  was  first  employed  in  Paris  in  1863. 

*  As  for  the  mode  of  payment,  where  forest  trimming  is  made  a  regular  eiuployment 
in  great  forests,  our  author  remarks  that  they  should  not  be  hired  by  the  job,  much 
lees  should  they  be  paid  out  of  the  wood  cut  off.  It  is  absolutely  necessary  to  pay 
them  by  the  day,  allowing  them,  perhaps  as  a  gratuity,  the  dead  wood  as  an  induce- 
ment for  leaving  none  upon  the  tree ;  or,  still  better,  to  hire  them  by  the  year,  paying 
rather  more  than  common  hand  laborers,  and  allowing  them  to  earn  higher  rates  by 
working  for  farmers  in  haying  and  harvesting.  He  had  l»*amed  to  discard  the  profes- 
sional wood-cutter;  who,  being  accustomed  to  work  without  immediate  control,  is 
impatient  under  direction,  and  had  come  to  prefer  men  that  had  been  in  the  military 
service,  and  who  had  thereby  learned  habits  of  obedienoe  and  regularity,  without 
having  to  unlearn  the  routine  ways  of  wrong  habits. 
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On  wonnds  of  moderate  size,  one  coat  is  enongh ;  but  if  annsnally  large,  we  shoold 
be  careful  to  give  a  new  coating  at  the  end  of  some  years,  and  in  the  extreme  heat  of 
snmmer  it  may  be  rendered  so  liquid,  that  it  but  imperfectly  protects  a  wound  to 
which  it  may  be  then  applied.  To  make  sure  of  a  good  result,  such  work  might  be 
gone  over  with  a  new  coat  in  winter. 

When  this  substance  is  applied  to  the  elm,  it  is  not  so  certain  in  operation  as  with 
other  forest  trees,  such  as  the  oak,  ash,  sycamore,  beech,  hornbeam,  &c.,  upon  which 
a  single  coat  gives  at  once  great  nermanenoe,  and  remains  as  a  glistening  surface. 
But  on  the  elm  its  adhesion  is  not  always  complete,  and  it  sometimes  raises  in  blisters, 
as  do  paints  when  applied  to  a  damp  wall,  and  there  appears  an  exudation  of  reddish, 
fetid  juice.  In  sach  cases  tliere  is  no  better  remedy  tnan  to  return  after  some  time, 
mb  ofif  the  non-adhering  tar,  and  apply  a  new  coat.  It  is  to  be  noticed  that  the  exuda- 
tion of  extravasated  and  decomposed  sap  is  frequently  observed  in  the  elm,  without 
any  visible  cause.  In  such  cases  an  opening  should  be  made  to  the  bottom  of  the 
diseased  part,  which  occasions  the  abundant  flow,  and  repeated  applications  of  coal- 
tar  will  then  often  work  a  cnre.  A  similar  practice  applied  to  oaks  affected  by  frost- 
coracks  will  produce  equally  good  results. 

Coal-tar  may  likewise  be  i^ed  with  good  effect  in  preserving  trees  from  the  teeth  of 
lesser  rodents,  as  well  as  from  sheep,  goats,  horses,  &c.,  which  show  preference  for 
certain  kinds,  such  as  the  elm  and  poplar ;  but  it  should  not  be  used  indiscriminately, 
for,  besides  the  danger  of  suffocation  in  a  tree  thus  covered,  we  should  remember  that 
this  material  contains  a  powerful  acid,  which  might  decompose  the  sap.  We  should 
also  use  it  with  caution  on  stone-fruit  trees — the  plum,  for  example — and  on  nut-trees, 
in  which  the  bark  appears  to  have  been  sometimes  altered  by  contact  with  it ;  but  in 
fruits  having  a  core,  such  results  are  not  observed,  and  it  may  be  employed  withou;t 
reserve.  Ti:^  author  under  notice  comes  to  the  following  conclusions  concerning  coal- 
tar: 

"  From  these  facts  we  are  not  to  infer  that  I  proscribe  the  use  of  coal-tar  upon 
fitone-fniit  trees  any  more  than  upon  the  elm ;  on  the  contrary,  I  know  of  no  other 
ficabetance  which  can  take  its  place  for  the  preservation  of  wood  and  the  healing  of 
large  wounds ;  but  when  we  come  to  treat  young  trees  of  this  class,  we  should  not 
daub  them  coarsely,  so  as  to  cover  the  tilink  at  hazard  or  leave  it  to  flow*carelessly 
down  the  bark,  for  then  it  will  be  liable  to  produce  diseased  places.  The  more  active 
tiie  remedy  is,  the  more  caution  we  should  ooserve  in  using  it.'* 

In  the  trimming  of  the  **  white  woods  "  (such  as  the  poplars,  birches,  lindens,  &<)., 
so  called  "to  distinguish  them  from  the  '*hara  woods/' such  as  oak,  elm,  beech,  and  ash), 
and  in  the  treatment  of  conifers,  our  author  remarks  as  follows: 

*'  The  white  woods,  being  softer  and  more  easy  to  work,  are  adapted  to  many  valua- 
ble uses.  Their  rate  of  growth  being  three  or  four  times  greater  than  in  the  hard 
woods,  they  present  special  advantages  for  cultivation. 

'*  The  Poplars,  thanks  to  their  rapid  growth  and  to  the  excellent  quality  of  their 
wood,  form  a  group  of  especial  interest.  The  utility  of  trimming  in  their  case  no  one 
will  oeny,  and  their  management  is  precisely  like  that  of  other  trees.  They  thrive  in 
almost  every  kind  of  soil,  nut  prefer  the  soft  and  moist  for  yielding  the  largest  prod- 
uct. They  therefore  thrive  admirably  in  valleys  and  along  ditches  of  drainage.  The 
soil  thrown  out  in  cleaning  these  ditches,  if  not  too  much  at  a  time,  gives  them  a 
remarkable  tendency  to  sprout  and  send  opt  roots  from  which  new  stems  spring  up, 
thus  availing  themselves  of  the  abundance  which  would  kill  off  other  kinds.  They 
■ometimes  grow  to  colossal  size.  The  finest  species  that  we  have  in  France  is  the 
white  poplar,  and  its  wood  has  so  many  choice  qualities,  that  it  has  received  the  name 
of ''  the  oak  of  white  woods."  Such  is  their  vigor  of  growth,  that  we  may  without  trouble 
lengthen  their  trunks  so  as  to  greatly  increase  their  industrial  value,  i.  6.,  we  may  make 
this  part  from  one-half  to  two-thirds  of  the  total  height.  The  formation  of  their 
branches  and  the  moderate  strength  of  the  wood,  in  fact,  makes  it  necessary  to  shorten 
them  to  prevent  the  winds  and  frosts  from  breaking  them,  at  a  great  loss. 

One  species,  the  Italian  poplar,  is  perhaps  the  only  tree  that  requires  to  bo  treated 
according  to  the  old  method  of  trimming  the  heads,  by  cuttiug  at  moderately-frequent 
p^ods  ul  the  branches  except  a  clump  at  the  top.  The  trunk,  thus  managed,  takes 
an  almost  cylindiical  form,  and  takes  a  much  longer  growth  than  when  the  middle 
and  lower  branches  had  been  saved.  In  fact,  all  the  branches  of  thi^  poplar  take  a 
vertical  direction,  and  consequently  become  almost  as  large  as  the  trunk  itself,  which 
greatly  adds  to  their  value.  Thus,  an  Italian  poplar  20  meters  high  would  have  a 
troBk  of  10  to  12  meters;  but  trimmed  according  to  the  above  rule,  it  might  be  carried 
up  00  as  to  give  15  meters  or  more  of  a  size  proper  for  working.  But,  on  the  other 
handy  this  kind  of  poplar  will  not  acquire  that  majestic  port  for  which  it  is  admired 
imless  leffc  to  itself  till  grown  to  its  full  size. 

*^  The  resinouB  or  coniferous  trees  generally  grow  in  masses,  forming  beautiful  forests,  as 
in  the  case  of  pines  and  firs,  and  afford  a  most  precious  resource  for  reboisement,^  as 

*The  iwe  of  this  word  from  the  French  (signifying  "replanting  with  trees*')  has 
been  saootioned  by  use  of  English  writers,  and  it  will  be  adopted  in  this  report  without 
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well  for  the  facility  with  which  they  grow  from  Beeding  upon  the  spot  as  on  aooonnt 
of  their  action  upon  the  soil  in  preparing  it  to  receive  other  kinds,  and  especially  the 
oak.  Of  the  two  forms  of  trimming  (cutting  close  to  the  trunk,  and  shortening  the 
branches),  the  second  is  not  generally  needed  in  the  firs,  because  their  growth  is 
naturally  upright  and  pyramidal.  It  is,  therefore,  in  most  oases  only  necessary  to 
remove  the  dei^  or  dying  branches.  But  it  is  not  so  with  the  pines,  which  will,  when 
not  closely  planted,  often  form  enormous  braoches,  to  the  injuiy  of  height  and  beanlnr 
in  the  trunk  and  to  a  great  loss  in  their  valne«  With  them,  the  shortening  of  such 
branches  is  absolutelv  necessary,  as  we  have  described  in  the  case  of  deciduous  kinds. 
This  should  be  done  by  taking  off  a  third  or  a  half  of  their  length,  but  always  beyond 
the  secondary  branches.  This  requirement  is  more  rigorous  than  in  deciduous  trees, 
because  such  a  stub,  deprived  of  its  branches  for  support,  woald  unavoidably  perish. 
By  this  means  we  may  recall  the  tree  to  that  form  which  it  should  take  in  normal 
conditions,  and  the  main  trunk  will  elongate  and  grow  large  in  regular  form  and  to 
greater  profit.  Every  one  knows  the  importance  of  resinous  timber  in  civil  and  uavid 
architecture,  and  especially  its  use  for  masts.  In  proportion  as  the  tree  grows  old,  its 
lower  branches  die  and  dry  up,  but  the  resin  with  which  they  are  filled  prevents  them 
fix>m  rotting.  The  dead  part,  however,  remains  enveloped  in  the  newer  wood  in  the 
form  of  knots,  which  interrupt  the  longitudinal  fibers  and  injure  alike  the  growth  of 
the  tree  and  its  use  for  the  carpenter,  forming  holes  in  the  bou^s  or  plank  wnen  they 
are  wrought  for  use.  These  faults  are  easily  avoided  by  cutting  all  dead  or  dving 
branches  close  to  the  trunk ;  and  a  coat  of  coal-tar  is  of  use  in  preventing,  or  at  least 
considerably  reducing,  the  flow  of  resin. 

The  mode  of  trimming  which  leaves  pegs  in  the  place  of  branches  is  objectionable 
in  deciduous  trees,  and  still  more  so  with  the  conifers,  for  they  must  always  in  a  few 
years  be  in  turn  cut  off.  Some  persons  have  adopted  this  method  to  avoid  the  loss  of 
sap,  but,  in  every  case,  if  left,  they  ought  to  be  cut  off  smooth  the  next  year.  Thia 
greatly  increases  the  labor,  and  it  cannot  therefore  be  practiced  on  an  extensive  aeale. 
If  the  stubs  are  left  they  will  form  burrows  in  the  new  wood,  or,  if  left  some  years,  they 
will  occasion  defects  in  the  growth  two  or  three  times  more  in  diameter  than  if  cut  off 
smooth  at  first. 

The  practice  of  trimming  the  pine  is  very  common  in  France,  but  it  is  generally 
overdone,  the  head  left  being  insufficient  for  growth  in  size.  If  the  branches  are  well 
formed,  the  trimming  ought  not  to  be  carried  to  over  a  half,  or,  at  most,  two-thirds  of 
the  height,  while  young  trees  should  be  allowed  to  retain  relatively  more  branches 
than  those  that  are  older. 

The  method  of  trimming  advocated  by  M.  des  Cars  has  been  to  some 
extent  tried  at  the  French  experimental  station  at  Barres  and  elsewhere. 
When  properly  and  intelligently  performed  it  yields  unquestionably 
good  results,  but  it  requires  good  judgment,  and  is  in  fact  a  kind  of 
skilled  labor,  which  costs  more  than  common  hand-work,  and  the  ques- 
tion of  expense  may  prevent  its  general  introduction  in  the  manage- 
ment of  large  forests,  even  in  European  countries,  where  wood  is  dear 
and  labor  cheap. 

While  speaking  of  the  process  of  pruning  or  trimming  forest  trees, 
it  may  be  proper  to  remark,  that  zealous  advocates  of  particular  meth- 
ods have  heretofore  done  great  injury  by  advising  the  operation  as  a 
general  rule,  without  paying  sufficient  regard  to  the  particular  condi- 
tions of  each  case.  Some  forty  years  since,  Mr.  Gavin  Oree  introduced 
in  Scotland  a  method  ot  pruning,  founded  upon  an  erroneous  theory  of 
the  functions  of  the  leaves  and  of  the  sap,  which  led  to  the  shortening 
of  all  the  branches,  from  the  bottom  of  the  tree  to  the  top.  It  is  hardly 
necessary  to  add  that  time  has  proved  not  only  the  fallacy  of  this  doc- 
trine, but  has  also  shown  the  irreparable  injury  that  followed  its  appli- 
cation. At  a  still  earlier  period,  a  method  of  pruning  was  introduced 
in  England  by  Mr.  Wm.  Pontey,'  nurseryman  to  the  Duke  of  Bedford, 
which  cannot  now  but  be  regarded  as  having  done  a  great  deal  more 
of  harm  than  of  good,  because  practiced  without  discretion  and  an 
undue  extent. 

These  results  have  led  some  writers  to  take  the  other  extreme  by 

»Thl8  system  is  set  forth  in  a  work  entitled  **The  Forest  Pruner,  or  Umber  Ownt^9 
Auiatanty  &o.,  London,  1605. 
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advisiDg  to  let  natiure  have  her  own  way  in  soppresmng  the  brandies 
tiiat  are  no  longer  nseftiL 

The  system  of  px'oning  proposed  by  M.  des  Oars  has  been  opposed 
and  defended  with  much  earnestness,  and  many  arguments  for  and 
against  have  been  presented.  The  following  observations  presented  to 
the  Central  Society  of  Agriculture  of  France,  by  M.  Delimoges,  ennmer- 
ates  some  of  these  arguments,  while  it  strongly  defends  the  practice: 

The  system  of  pmniog  close  to  the  tronk,  has  hod  the  lot  of  all  nsef  al  discoveries' 
that  of  being  keenly  criticisedi  especially  al  first.  We  should  not  complain  of  thiS) 
heoaase  these  strictures  have  served  to  call  the  attention  of  foresters  to  it,  and  have 
led  to  some  experiments  everywhere.  Now,  thanks  to  these  experiments,  some  of  which 
me  now  old,  experience  brings  daily  new  favor  to  the  method,  and  answers  to  the 
oljeetions  become  every  day  easier.  It  is  scarcely  necessary  to  recall  all  of  them,  as 
those  who  experimented  npon  the  method  have  been  convinced,  and  have  yielded  to 
ibe  logical  sequence,  including  myself,  before  I  began  to  practice  it  on  an  extensive 
soide.  They  said  to  me:  "  Have  you  counted  on  what  you  are  about  to  do  f  **  Don't 
▼ou  know  that  a  tree  lives  by  its  leaves  as  well  as  its  rooUj  and  that  they  are  necessary 
iar  its  ^^rowth,  which  Is  proportioned  to  their  number  and  sur&ce,  quite  as  much  as  to 
the  activity  of  f^>sorption  by  the  roots  ^^  '*  Will  you  oppose  nature  and  pretend  to  do 
better  f  •*  You  wiU  ruin  your  trees  I**  "And  then,  why  cut  close  f  You  will  waste  the 
sap,  create  decayed  holes,  and  in  ten  years  your  trees  will  be  rotten ;  yon  will  have 
lost  your  forest,  and  Ike  woed^merektuiU  teill  not  buy  of  you."  The  fatal  word  was  said — 
a  phimse  that  was  to  end  all  fhrther  discussion. 

This  fearful  presage  did  not  stop  me,  and  in  1888 1  began  to  apply  trimming  on  a 
hhi^b  forest  of  thirty  nectares,  and  the  next  year  fifty-four,  and  have  since  continned 
withoot  interruption,  except  when  hindered  by  the  German  invasion  of  1870-71.  I 
have  now  about  six  hundred  hectares  submitted  to  the  mode  of  trimming  preecribed 
by  dee  Cars,  and  I  ought  to  be  aUowed  to  speak  of  the  result.  The  numerous  and  per- 
Bwtent  obsMTvations  I  have  made  have  led  to  the  conviction  that  most  of  the  vicious 
knots  from  carles  and  decay  that  have  been  found  npon  trees  thus  treated  may  be 
ascribed  to  a  neglect,  rather  than  to  an  observance,  of  the  rules  which  have  been 
prescribed. 

It  happens  thus:  The  workman  has  before  him  an  oak  with  dead  branches — some  of 
them  long  dead — ^perhaps  the  stub  of  an  old  trimming,  which,  decaying  itself,  has 
carried  rottenness  mto  the  heart  of  the  tree*  He  cuts  it  ofif,  and,  if  not  intelligent,  he 
pays  little  attention  to  its  condition,  and,  without  stopping  to  clear  out  the  rotten 
part,  he  wiU,  unless  watched,  paint  coal-tar  over  the  spot  and  call  it  done.  By  and  by 
ttie  tree  is  cut  down,  tanA  a  great  rotten  place  is  found  at  the  knot  and  within  the  tree. 
There  is  at  onee  a  great  stir  in  the  enemy's  camp— « tree  kaa  been  ruined  hy  eloee  trtm- 
mimff  !  Is  this  iust  7  I  have  made  some  carefhl  experiments  at  closing  such  hoUs,  and 
in  a  fi»w  years  nave  succeeded  in  closing  them  bv  paring  the  edges  and  starting  new 
growth.  •  *  •  The  amputation  of  a  branch  done  under  normal  conditions  shonld 
cause  neither  deeay  nor  bleeding.  Since  186;i^  I  have  careiiilly  observed  the  effect  of 
this  operation,  and  wish  to  give  my  report.  I  began  by  ofieriug  the  gnards  a  reward 
of  0.S5  firanos  for  every  disoMcd  wound  from  trimming  which  they  could  find,  but  they 
found  none.  I  then  raised  the  bounty  to  stimulate  their  zeal,  one  franc  at  a  time,  to  5 
fhuics,  bnt  up  to  this  day  I  have  not  had  occasion  to  pay  once. 

I  should,  however,  explain  by  saying,  that  whenever  the  workmen  emploved  in  trim* 
mlng  5>and  a  vicious  Imot-hole,  beginning  to  decay,  they  brought  it  to  the  notice  of 
theSireman;  they  let  it  alone,  he  examined  it  and  informed  me— it  was  visited,  and  if 
really  bad,  and  in  no  condition  to  remedy,  the  tree  was  out  down  at  once,  as  not  likely 
to  be  ever  better.  I  will  odd  that,  having  often  need  of  timber  about  the  fbrms,  I 
ha'W.  by  preforence,  cut  down  such  trees  as  had  been  wounded  and  healed,  so  that  I 
eodla  stoay  their  sections.  I  have  not  found  the  trace  of  rottenness.  These  specimens 
I  have  saved,  and  shown  at  exhibitions,  the  concentric  layers  covering  the  section  and 
a^  a  thin  black  line  to  be  seen,  caused  by  the  coal-tar,  but  not  a  trace  of  decay. 

neve  is  still  anotfaw  thing  to  which  the  workmen  should  give  greater  attention.  It 
cfteB-kamens  that  when  the  tar  is  applied  the  cold  hardens  it,  so  that  it  scarcely  adheres, 
and  the  omsh  dtrame^  as  they  say.  The  pot  should  then  be  warmed  till  the  tar  is  liqne- 
iMy  hot  not  too  thin,  for  then  the  coating  would  not  be  thick  enough  to  shield  the 
wcmd  against  the  sun,  and  little  cracks  would  appear,  admitting  water  and  insects, 
mA  a  wemid  badly  covered  would  afibrd  a  strong  argument  to  the  enemies  of  this 
msttiod.  This  observation  has  with  me  very  great  importance.  Very  often  the  work- 
am  'Wtll  do  aa  here  explained,  and  I  am  well  assured  that  there  are  those  who,  meet- 
l^firHIl  a  detfbctive  cutting  close  to  the  trunk,  would  at  once  ascribe  it  to  the  fault  of 
tlwiniatfcidy  father  than  the  neglect  of  the  workman. 

Bla  profencted  tiiat  bv  close  cutting  the  branches  we  reduce  the  surface  of  leaves, 
and  \a$m»  Ibagrowtii  of  the  tree  for  at  least  a  year,  because  it  needs  the  materials  for 
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reserve.  &o.  There  is  nothing  less  proved  than  this  assertion,  and  I  will  add  less 
probahle,  notwithstanding  the  statement  of  Pressler.  As  all  the  old  trees  in  tho  for- 
ests of  Bagny  and  de  Clux  bear  a  nnmber  painte(^npon  them,  nothing  is  easier  than  to 
ascertain  the  exact  rate  of  growth  since  tneir  tnmming.  From  varions  reasons,  snch 
as  want  of  time,  Slo.,  some  small  parts  of  certain  cnttings  have  been  left  withoot 
trimming,  so  that  excellent  means  for  comparison  are  at  hand,  and  which  I  have  need, 
leadioff  to  the  conclnsion  that  the  absorption  above  mentioned  is  not  shown.  If  any- 
thing, I  believe  the  contrary  to  be  trne ;  at  least  this  is  my  own  observation. 

They  say  that  a  tree  thns  trimmed  dies,  after  a  few  years,  from  the  loss  of  leaves — the 
principal  respiratory  organs  necessary  for  its  life ;  bnt  this  is  adonble  error*  First.  It  is 
by  no  means  proved  that  the  absorbent  snrface  is  sensibly  diminished  by  trimming, 
which  suppresses  some  of  the  lower  branches,  bnt  produces  a  considerable  growth  in- 
the  top  or  the  tree ;  so  much  so  that  when  winter  comes  and  the  tree  is  bare,  in  a  good 
trimming  we  are  surprised  to  see  the  tops  of  all  the  oaks  present  a  silvery  color,  indicating 
a  new  and  vigorous  growth.  It  is  here  we  see  the  effect  of  trimming,  as  it  is  easy  to  show, 
and  as  I  have  often  pointed  out  to  persons  who  have  visited  me,  and  sometimes  to  stop 
their  criticism.  It  was  in  fact  a  part  of  the  problem  to  be  solved,  to  raise  the  high 
forest,  and  at  the  same  time  the  coppice,  so  as  to  let  in  the  air  and  the  light.  To  pre- 
tend that  a  tree  dies  when  once  its  reserve  is  lost,  seems  to  me  still  more  difficult  to 
maintain.  I  have  here,  and  offer  to  show  the  proof,  that  nothing  is  more  contrary  to 
truth.  I  have  some  trees  trimmed  twelve  or  thirteen  years  ago,  and  I  challenge  any 
one  to  show  others  more  healthv  or  vigorous.  I  will  eo  farther,  and  say  that  the  trees 
not  trimmed  are  less  vigorous  than  those  that  have  been.  I  claim,  in  fact,  that  not 
only  does  the  trimmed  tree  not  perish,  but  that,  on  the  contrary,  it  revives  under  the 
operation  Judiciously  done;  that  it  takes  new  vigor,  its  center  of  activity,  instead  of 
being  wasted  in  nourishing  large  useless  branches,  being  thrown  into  the  top,  to  the 
great  benefit  of  the  owner. 

I  have  time  and  again  used  the  word  judiokme  as  applied  to  trimming,  for  excess  is 
injurious,  and  abuse  may  lead  to  bad  results.  We  should  evidently  cut  fiom  the  tree  no 
branches  but  such  as  may  be  shortened  without  inconvenience  or  injury  to  proportion. 
Surely,  when  asked  to  make  an  old  tree  that  has  lost  its  viffor  and  has  not  long  to  live 
a  new  one,  by  large  and  repeated  wounds,  the  forester  would  pause  and  reflect  whether 
there  was  much  cbanoe  of  success.  He  would  weigh  the  reasons  for  and  against ;  and 
this  is  an  affair  of  the  Judgment.  And  furthermore,  I  wish  it  well  understood  that  in 
speaking  of  trimming,  I  do  not  refer  to  aged  trees,  but  t4>  young  and  growing  trees. 
With  the  former,  the  results  do  not  admit  of  discussion,  and  it  is  vain  to  seek  argu- 
ments to  defend  them.  I  again  repeat,  and  cannot  too  often,  that  the  operation  is  a 
delicate  one,  and  oaght  not  to  be  trusted  to  the  first  comer. 

It  requires  conscientious  and  intelligent  men  who  have  made  themselves  masters  oi 
the  sul^eet.  It  is  better  not  to  trim  at  all  than  to  trust  the  work  to  unskillful  or  cue- 
less  persons.  The  work,  if  done,  should  be  well  done,  and  it  will  be  fertile  in  good 
results,  but  otherwise  it  will  end  only  in  mischief.  For  this  reason  it  is  desirable  that 
the  school  of  instruction  which  the  Count  des  Cars  has  opened  on  his  estate  at  Booiet- 
Saint- Albin  should  be  continued,  as  the  true  means  of  forming  careful  operators,  who  in 
turn  may  instruct  others,  and  thus  advance  the  use  of  good  methods  in  trimming.^ 

I  now  come  to  the  gruid  objection,  '*  The  wood-merchants  will  not  buy  qf  you.^  This 
point  is  so  important  that  it  should  be  answered  by  facts  as  definitely  as  possible,  and  I 
would  beg  leave  to  cite  my  own  personal  observations.  All  the  oaks  in  our  forests, 
which  of  right  enjoy  a  good  reputation,  are  squared  and  worked  in  the  yards  upon  the 
premises — none  going  away  in  the  log.  I  have  thus  been  able  to  follow  the  work  done 
upon  many  pieces  treated  b^  this  method,  ten,  twelve,  and  fourteen  years  ago,  and  I 
have  never  seen  any  serious  inconvenience  in  my  own  case ;  and  as  for  the  merdia^ts, 
ihey  hoxe  bought  the  timber,  all  I  had  to  sell,  without  objections,  and  at  a  very  good  priee. 
I  have  just  sold  three  lots  of  wood,  amounting  to  141,360  francs,  from  75.36  hectares; 
that  is  to  say,  at  an  average  of  1,880  francs  to  the  hectare  (about  |152  per  acre).  The 
lots  were  23, 18,  and  17  years  old  respectively,  and  coppice  under  large  timber.  It  is 
not  there  that  the^  have  abused  me  bv  running  down  the  price  of  my  wood.  No,  ihla 
terrible  ol^ection  is  no  more  serious  than  the  rest.  The  merchants  must  be  supplied, 
and  it  is  their  business  to  buy  to  the  best  advantage,  and  this  has  not  kept  them  from 
taking  what  suited  them,  and  at  a  good  price,  whether  trimmed  or  not.  To  come  to 
the  bottom,  and  I  speak  of  those  who  have  worked  this  timber,  they  know  well  enough 
thas  UiiS  objection  amounts  to  nothing.  •  •  •  For  a  long  time  I  had  no  imitators. 
I  have  now,  and  among  them  those  who  have  been  the  strongest  opponents— the  kinder 
class  calling  it  my  innotfation,  and  the  o^ers  my  folly*    The  roresters  of  the  State  servioo 

1 M.  des  Cars  in  1875,  and  again  in  1876  and  1877,  gave  practical  courses  of  instruc- 
tion upon  his  method  of  pruning.  They  lasted  about  ten  days  at  a  time,  the  expense 
being  25  francs  to  pay  for  ooard.  Three  courses  were  given  in  the  spring.  The  director- 
general  of  forests  decided  in  1877  to  send  a  nnmber  of  the  candidates  for  state  forest 
service  to  learn  the  process  as  illustrated  by  this  zealous  advocate  of  trimming. 
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hKwe  adopted  !t,  and  I  have  seen  with  Bnrprise  and  pleasure  their  workmen  trimming 
close  to  the  tmnk  in  the  8tate  forest  of  Ponrlans,  adjacent  to  my  trimmings  of  Clax. 
In  the  Oote-d'Or  the  forest  administration  imposes  on  contractors  for  cnttine  wood  to 
Mipply  the  oommnnes,  the  dnty  of  trimming  close,  and  I  have  many  times  leut  them 
toon  and  coal-tar  for  this  us^.  I  will  add  that  the  administration  appears  to  me  (and 
properly)  convinced  of  the  importance  of  a  very  riffid  supervision,  as  it  has  decided 
that  trimimng  out  of  Bight  of  a  guard  akall  be  deemea  a  trespoBB,  This  is  an  exoellent 
raeasnre,  as  it  throws  the  responsibility  npon  th^  gnard,  and  compels  in  him  an  active 
sQrvelllance.  I  am  far  from  affirming  that  this  practice  has  become  general  through- 
out the  Cofe-d'Or,  bnt  it  is  in  force  in  tho  communal  woods  adiolning  the  forest  of 
Bagny.  The  administration  of  Pon to  et  ehauss^  has  used  since  1869  the  practice  of  close 
trimming  upon  trees  planted  along  certain  departmental  roads,  by  practicing  the  method 
of  M.  des  Cars  and  covering  the  wounds  with  coal-tar,  and  they  are  to  be  complimented 
for  the  fine  result  of  these  plantatio-is. 

The  conclusion  that  I  draw  fh>m  the  above  is,  that  theohjections  brought  against  the 
method  are  not  well  founded.  They  apply  only  to  t he  exceptions,  to  operations  badly  or 
unskillfully  done,  and,  reasoning  m>m  probabilities  based  upon  these  ioductions,  they 
build  a  fragile  scaffolding  of  suppositions  more  or  less  judicious,  bnt  without  assert- 
ing any  statement  which  the  experience  of  actual  results  does  not  prove  to  be  false. 

The  system  of  trimming  of  the  Count  des  Cars,  which  its  opponents  themselves  ad- 
mit to  be  loeioal,  has  no  need  of  defenders ;  it  will  defend  itself  by  its  own  results. 
Bnt  it  is  needful  that  these  acquired  results  should  be  made  known,  and  this  dnty  is 
inenmbent  npon  those  who  first  entered  upon  the  career,  and  it  is  to  this  end  that  I 
have  Immght  together  these  observations  that  I  now  submit. 

THINNING  OF  PLANTATIONS. 

In  a  yoang  growth  of  natural  seedlings,  the  plants  are  often  densely 
crowded  j  but  as  they  become  larger  the  feeble  ones  die,  and  others  lose 
their  lower  branches;  and  so,  from  year  to  year,  the  numbers  diminish 
in  the  straggle  for  life,  until  but  a  small  part  of  the  first  number  comes 
to  ftill  maturity.  The  careful  forester  seeks  to  imitate  this  process  of 
nature,  by  securing  a  sufBcient  growth  for  shading  the  ground  from  an 
early  period,  and  by  reducing  the  numbers  as  the  trees  increase  in  size. 
These  labors  include  the  clearing  out  of  the  worthless  bushes  and 
brambles  that  never  come  to  useful  size,  but  is  chiefly  secured  bv  giving 
the  greatest  opportunity  possible  to  the  most  valuable  kinds.  l7o  rules 
can  be  given  for  the  execution  of  this  work,  without  knowing  the  con- 
ditions, further  than  the  general  statement,  that  it  should  be  done  where- 
ever  required,  and  as  often  as  may  be  necessary. 

With  respect  to  the  removal  of  a  part  of  I  he  trees  of  the  valuable 
kinds,  where  crowded,  great  prudence  is  to  be  exercised,  because  the 
whole  growth,  if  standing  dense,  if  too  much  exposed  at  once,  would  be 
liable  to  suffer  from  the  winds,  or  from  the  weight  of  snows.  The  precept 
laid  down  by  Lorentz  and  Parade  for  the  first  thinning  is  as  follows  :^ 

The  principal  rule  to  be  observed  in  a  thinning  of  this  kind  is  to  keep  the  trees  con- 
veniently elose,  and,  in  a  wrod,  never  interrupt  the  oontinuitjf.  In  a  young  wood,  which 
hat  hitherto  grown  very  dense,  the  stems  are  very  thin  and  slender,  and  have  the 
grestest  need  of  support.  An  imprudent  clearing  would  expose  them  to  storms :  they 
wMid  be  iodnred  by  the  wei(;ht  of  snow  and  ice,  or  even  bent  down  by  the  weight  of 
their  own  tope.  In  such  a  growth,  it  is  to  some  extent  necessary  to  save  some  of  the 
pooierkiiid  as  protectoi^  and  allow  them  to  stand  till  the  next  thinning.  We  should 
alevfemessher  that  the  young  trees  must  obtain  the  greatest  height  possible,  and  this 
caa  «ri^  he  done  by  keeping  them  close.  At  an  older  stage  of  growth,  the  inconven- 
ieooeeff  too  much  thinning  would  be  less  injurious.  Moreover,  if  opened  too  much, 
ttegxm  and  weeds  will  eet  in  and  absorb  a  part  of  the  aliment  of  the  soil ;  or,  if  it  he  a 
ttmpfmiff  a  new  crop  of  tree  seedlings  will  cover  the  ground,  which  is  to  be,  if  pos- 

a|p»«t  which  the  first  thinninff  is  needed  cannot  be  fixed  bv  any  rule,  as  it  de- 
WMi  the  rate  of  growth  and  the  various  influences  to  which  it  is  exposed.    It 
.1  »M^  as  soon  as  the  lower  branches  begin  to  die  and  drop  off,  and  should  be 
iittNialid^PlM  thoroughly  when  the  trees  get  to  be  three  or  four  inches  in  diameter  at 

1  Culture  dee  Boie,  2d  ed.,  p.  174. 
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the  ffroaody  aud  aftoward  from  time  to  time  aa  may  be  neoeiaaigr  tiU  U>6  forett  ^aioa 
its  fail  maturity.  Tueee  operations  may  be  repeated  every  five  years  at  first,  and  aftav- 
ward  at  longer  intervals.  In  the  State  forests  of  France,  where  the  most  valoabla 
timber  is  the  object,  and  time  of  less  consequence,  tho  interval  is  some  fifteen  or  twenty 
years.  Altbongn  in  these  operations  no  particular  n amber  of  trees  can  be  fixad  as  a 
rule,  it  may  serve  as  some  guide  to  give  tho  following  as  approximately  tlie  pn^^ar 
number  to  be  left : 

At  30  to  40  years— 1,300  to  1,620  to  the  acre.^ 

At  50  to  60  years— 490  to  608  to  the  acre. 

At  70  to  80  yeai;^305  to  410  to  the  acre. 

At  90  to  100  years— 200  to  360  to  the  acre. 

The  seleotioQ  of  trees  to  be  removed  in  thinning  oat  forests  so  as  to 
allow  the  reserves  the  better  chance  for  development,  can  best  be  done 
in  summer,  when  the  foliage  is  the  densest,  and  the  effeet  of  shade  the 
most  apparent^  An  experienced  eye  can  at  such  a  time  more  readily 
judge  as  to  what  trees  are  most  promising  and  what  can  best  be  taken 
out. 

A  recent  writer  upon  practical  forestry*  in  speaking  of  the  proper 
time  for  thinning  a  plantation,  recommends  that  it  be  done  early,  aud  as- 
signs as  a  reason  that  the  remaining  trees  will  then  have  seasonable 
opportunity  for  developing  their  lower-side  branches.    He  remarks : 

It  is  those  branches  situated  upon  the  lower  part  of  the  stem  of  the  tree  that  supply 
food  and  nourishment  to  the  roots,  and  unless  thry  are  preserved  vital  dt  this  oriticid 
period  of  the  tree's  existence  it  very  soon  ceases  to  develop  itself  and  make  wood.  In 
fact  it  ceases  to  grow  to  anything  like  satisfaotion  at  that  very  earl^  period  whso  it 
should  be  making  wood  faster  than  any  other.  To  the  presexvatiun  of  the  lower 
branches  of  the  celebrated  larch  forests  of  the  Duke  of  Athol,  more  than  anything 
else,  may  be  attrionted  their  successful  growth.  The  larch  there  were  planted  6  feet 
apart,  and  that  distance,  admitting  that  aU  the  trees  grew,  allowad  aU  tke  lowtf 
branches  to  grow  3  feet  in  length  aU  arouxML  But  aa  many  ox  them  woaM  bo  doubt 
decay,  aud  from  accident  and  other  causes  perish,  many  of  the  trees  would  theEoby 
produce  their  lower  branches  twice  that  length,  hence  the  unparalleled  results  of  the 
growth  of  the  larch  in  these  forests. 

Havin£[  witnessed  so  mach  ii^tiry  inflict-ed  upon  yoang  plantations  and  some  en- 
tirely ruined  by  the  lower  branches  being  interfered  with  at  a  sUmto  of  growth  too 
early,  I  would  recommend  in  the  Htr6ngest  possible  terms  the  special  attention  of  all 
who  have  the  management  of  plantations  to  this  particular  aspect  of  the  subject.  It 
is  often  asked  what  rule  can  be  given  and  how  it  may  be  known  when  either  individ- 
ual trees  or  plantations  have  the  exact  and  proper  qnanticy  of  branches  upon  tlMm. 
The  rule  for  this  is,  as  far  as  any  rule  can  be  given,  to  maintain  a  due  propocUoii  of 
girth  to  the  height  of  the  tree,  and  these  proportions  are  girth  in  inches  to  feet  in 
nei^ht.  For  example,  a  tree  twelve  feet  high  should  have  a  girth  a  little  above  the 
swell  of  the  root  of  twelve  inches,  and  so  of  larger  sizes.  When  trees  attain  the  height 
of  30  or  35  feet  thinning  diould  be  entiroly  discontinued,  and  frequently  it  should  not 
be  prolonged  after  the  trees  are  20  to  25  feet  in  hei|^t,  but  allow  the  plantation  to 
grow  undisturbed  (except  by  cutting  down  dead  or  decaying  trees)  till  it  is  ripe,  for 
cutting  down  and  clearing  the  ground.  There  is  a  danger  of  old  trees  having  too 
many  as  well  as  too  few  branches ;  but  there  ia  no  danger  of  young  tr^et  having  too 
many,  and  if  the  rule  given  should  be  observed  there  will  be  no  superfluity  of 
branches  at  any  time,  for  if  the  proportional  girth  is  too  great  it  can  soon  (if  thfce  aoe 
sufficient  trees  upon  the  ground)  be  reduced. 

The  form  of  the  tree,  op  to  the  period  when  the  thinning  should  be  disoontinuad, 
should  be  conical  or  tapering,  both  in  the  stem  and  general  form  of  the  tree.  After 
thinning  is  discontinued  the  shape  of  the  tree  alters,  ooth  in  the  stem  and  branches; 
the  latter  wither  and  fall  off,  till  only  the  top  is  covered,  and  the  form  gradoally  ohangiBa 
from  a  cone  to  a  cylinder.  The  cause  of  this  is  the  increase  of  woody  deposita  aom 
the  live  branches,  and  the  decrease  of  it  where  the  branches  have  fallen  off. 

)  In  France.  Duhamel  aud  Varenne  de  Fenille  advised  a  much  greater  reduction, 
allowing,  in  lact,  almost  as  much  land  for  an  oak  as  an  apple-tree  in  an  orchard.  The 
object  in  view  was  the  thickness  of  the  trees,  rather  than  the  height,  and  such  broad 
spreading  trunks  as  ten  or  eleven  meters  between  tho  trees  woula  produce,  could  not 
fail  of  yif Iding  an  abundance  of  the  crooked  pieces  so  much  prized  in  ship-building* 

'*'0n  Thinning  Plantations,  as  applicable  in  Practical  Forestry,''  by  Christoplier 
Toung  Miohie»  of  CuUen  House,  CuUen.    (  Transao.  qfHigklamd  amdJg.  Soe^  1676,  p.  199.) 
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This  writer  points  oat  various  reasons  that  should  prevent  late  thin- 
ning of  evergreen  plantations,  among  which  are  the  insnfflciency  of 
roots  in  trees  closely  planted,  and  which  are  not  able  to  snpport  them 
when  exposed  to  the  winds,  the  iujory  that  the  snn  may  canse  upon  the 
tmnks  and  branches  that  have  been  accustomed  to  the  shade,  and  the 
effect  upon  the  roots  when  the  ground  is  too  much  exposed :  although 
all  of  these  parts  may  in  time  become  accustomed  to  these  different  con- 
ditions. He  regards  the  thinning  of  such  forests  a  delicate  and  dan- 
gerous operation,  except  when  practiced  while  young,  and  mentions 
some  forests  in  splendid  condition,  which  had  scarcely  been  trimmed  at 
all.  In  one  the  trees  stood  9  feet  apart  on  an  average,  some  as  far  as 
15  ftet,  and  others  as  close  as  2  feet.  The  market- value  of  such  a  forest, 
If  the  trees  were  all  sound,  would  be  at  least  £300  per  acre.  The  ground 
was  a  light,  sandy  gravel  and  very  poor.  He  advises  that  all  thinning 
should  be  begun  before  the  side  branches  touch  each  other,  and  that  it 
be  continued  till  they  are  8  feet  apart,  after  which  he  would  leave  them 
to  nature  to  complete  their  growth. 

As  to  the  larch,  our  author  remarks,  "  It  gains  the  most.by  thinning 
and  snffers  least  from  it  It  is  very  impatient  of  confinement,  and  en- 
joys fireedom  although  it  comes  late.  On  the  bare,  pole-like  trees  that 
are  left,  lateral  bi;ancfaes  will  form  beyond  anything  witnessed  in  other 
forest-trees.  ,  Unless  the  trees  arc  sound  and  healthy,  however,  no  lateral 
growth  will  take  place  by  thinning."  He  mentions  some  stumps  of  this 
tree  that  had  remained  alive  more  than  twenty  years  after  cuttinff,  with- 
CMit  being  able  to  account  for  the  phenomenon.  He  regards  the  two 
greatest  errors  of  foresters  as  ^^  being  too  late  in  commencing  to  thin, 
and  continuing  the  operation  too  long.  It  does  much  good  if  done  early, 
and  equally  much  harm  if  done  late." 

cm  tHB  CULTIVATION  AND  MANAGEM3BNT  OP  COPPICES. 

The  coppice  is  a  growth  of  timber  of  various  deciduous  kinds,  from  the 
Stumps  of  a  former  growth,  and  is  usually  cut  before  maturity,  at  inter- 
vals of  from  ten  to  forty  years,  accordingto  circumstances  and  the  uses 
to  which  the  product  is  to  be  applied.  This  moiie  of  cultivation  is  in 
great  fiivor  for  the  growth  of  Are  wood,  and  the  smaller  woods  used  in 
various  industries,  and  is  the  means  by  which  tanning  materials  are 
often  produced  from  the  oak,  where  reliance  is  i/ecessarily  had  upon  this 
means  for  supplies.  The  coppice  of  short  periods  produces  hoop-poles, 
ttud  the  stakes  and  vine-props  so  much  used  in  vine-growing  countries, 
lind  in  manv  parts  of  this  country  may  be  able  to  supply,  with  but  little 
care  beyond  protection,  the  fencing  material  and  other  woods  required 
for  fiirm  purposes.  It  is  destined  to  be  in  ftiture  of  great  importance  in 
the  growing  of  poplars  fbr  paper-making. 

The  trees  that  sprout  best  from  the  stock  are  the  ashes,  elms,  oaks, 
poplars,  cottoiiwoods,  willows,  chestnut,  linden,  mountain  ash,  maples, 
iQrealiiore,  birches,  alders,  and  hazel.  The  beech  will  reproduce  but 
Slightly,  ttroept  in  very  favorable  conditions,  and  the  conifers  not  at  all, 
with  the  singfe  deception  of  the  Oalifornia  redwood.  Whatever  may  be 
the  effect  upon  the  durability  of  the  timber  by  cutting  at  particular 
floasons,  we  nave  in  case  of  coppice  growtk  no  alternative  choice,  and 
nittst  cut  In  winter,  and  by  pr^erence  toward  the  approach  of  warm 
weather,  but  befbre  the  sap  starts,  as  at  this  time  alone  will  the  stumps 
be  in  best  condition  for  sending  up  a  vigorous  crop  of  young  shoots. 
Tbm  moQtbs  of  Februaiy,  March,  and  first  part  of  April  are  generally 
best  for  this  labor. 
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In  catting,  with  the  view  of  reprodaction,  the  stamps  should  be  left 
low,  and  the  tops  sloping  and  smooth,  so  as  not  to  admit  water.  It  is 
sometimes  the  practice  to  dress  off  the  stamp  in  a  convex  form  with  an 
adze,  taking  especial  care  not  to  separate  the  bark  from  the  traok.  It 
is  along  this  line  of  anion  between  the  wood  and  the  bark,  that  the  yoang 
shoots  start,  and  if  separated,  they  will  not  spront. 

In  precipitous  glens  and  waste  places  difficnlt  of  access,  it  may  often 
be  found  more  profitable  to  cultivate  wood  as  coppice  rather  tiiao  to 
allow  it  to  grow  to  full  dimensions,  partly  because  wood  of  small  size 
may  be  got  put  of  such  places  where  timber  of  large  dimensions  conld 
not  be  removed  without  its  costing  more  than  it  was  worth,  and  partly 
because  the  relatively  rapid  growth  of  wood  in  its  earlier  years  may  in  the 
end  yield  more  material  than  if  allowed  full  growth.  Thus*  for  exam^ 
pie,  two  crops  of  twenty  years  each  may  be  worth  more  money  than  one 
of  forty  years,  and  in  like  manner  for  older  growths,  although  for  cer- 
tain purposes  the  latter  may  be  adapted  to  uses  for  which  the  former 
would  not. 

There  are  also  cases  in  which  an  impervious  or  barren  subsoil  may 
arrest  a  growth  of  timber  when  it  comes  to  an  age  where  its  roots  shoald 
draw  their  support  from  it.  Here  there  appears  no  alternative  to  cat* 
ting  at  a  comparatively  early  period.  Such  cases  occur  also  where  the 
soil  is  nnderlaid  by  rock  near  the  surface,  and  in  whlcb,  from  liability 
to  drought  from  this  cause,  it  may  at  times  be  more  profitably  1^  fiur 
trees  than  for  pasturage  or  other  farming  uses. 

In  the  cutting  of  coppice  woods,  it  is  often  the  practice  to  leave  a  eer- 
tain  number  of  choice  trees  of  the  more  valuable  kinds  to  grow  to  fhll 
maturity,  and  thus  acquire  a  much  greater  relative  value  than  if  cut 
small.  These  reserves  may  be  kept 'tiirough  two  or  three  periods  or 
"  revolutions.''  They  influence  the  young  growth,  by  their  cover  and 
shade,^  and  when  properly  distributed  may  be,  on  the  whole,  beneficial 
rather  than  injurious  to  the  future  crop.  They  should  not  cover  more 
than  a  twentieth,  or  at  most  a  sixteentli,  part  o£  the  whole  surikce.  As 
the  same  stocks  will  be  weakened  by  repeated  cutting,  care  should  be 
taken  to  secure  new  roots  from  time  to  time,  and  one  means  of  doing 
this  is  to  bend  down  the  tops  of  some  of  the  sproots  and  bury  them 
partly  in  the  soil,  by  which  means  new  roots  will  in  some  species  form, 
and.  when  fairly  establi^ed,  they  may  be  separated  from  the  stock. 
Sucn  sprouts  should  be^held  down  by  hooked  stakes,  and  the  tops  kept 
in  position  by  a  piece-  of  sod. 

In  the  coppice  forests  of  Morvan,  which  supply  about  one-third  of 
the  fire-wood  used  in  Paris,  the  cutting  begins  after  the  foil  of  the  leaf 
and  as  soon  as  the  movement  of  the  sap  ceases — that  is,  from  toward 
the  end  of  October  or  first  days  of  Kovember — and  continues  till  aboat 
the  middle  of  April,  when  tbe  sap  begins  to  return  in  spring.  If  cml* 
tinned  later,  it  would  injure  reproduction  from  the  stools.  The  catting 
is,  however,  rigorously  forbidden  during  severe  frosts,  on  account  of 
the  damage  that  might  happen  at  that  time  from  the  separation  (tf  the 
bark  on  the  stools  from  the  wood.  As  the  new  shoots  spring  from  the 
line  of  junction  of  the  wood  and  bark,  this  accident  woald  render  repro- 
duction impossible. 

1  Lorentz  and  Parade  draw  this  distinction  between  caver  and  shade :  The  former  in- 
clodee  the  space  actually  sheltered  b^  the  top  and  branches ;  is  a  constant  qaahtity, 
except  as  it  enlarges  by  growth,  and  is  injarious  to  the  growth  under  tt.  by  weakening 
the  effect  of  the  light  and  the  rain  and  by  preventing  dews.    Shade  is  the  iutesoe]^ 
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The  forests  of  HcNrvan  consist  of  aboat  one-half  beech,  one-fifth  oak» 
ODC-flfth  hornbeam,  and  the  remainder  of  *^  white  woods.'' ^  Particular 
care  is  taken  at  each  cutting,  to  leave  the  stool  a  littie  shorter  than  It 
was  before,  so  as  to  take  all  of  the  new  wood.  This  is  especially  impor- 
tant with  the  beech,  which,  nnder  this  treatment,  will  give  a  fine  vigor- 
cos  growth  through  two  or  three  periods  of  revolution.  Its  highest 
vigor  of  reproduction  by  shoots  is  at  about  twenty-five  or  thirty  years 
of  age;  but  when  the  stumps  beeome  large,  they  are  apt  to  become 
hollow  and  the  vital  power  feeble. 

It  is  always  desirable  to  have  the  young  trees  secure  some  independ- 
ent roots,  as  may  happen  when  the  cutting  is  done  close  to  the  ground. 

A  Scotch  writer  remarks  that  the  oak  coppice  after  growing  two  sea- 
sons shonld  have  the  shoots  around  the  edge  of  the  crown  or  stump 
thinned,  leaving  six  or  eight  on  each,  preference  being  given  to  those 
growing  ttom  near  the  ground,  and  tJiat  will  send  down  some  roots  of 
^eir  own. 

The  second  thinning  may  be  done  in  about  six  years,  and  the  shoots 
reduced  to  two  or  three  to  a  stump.  The  shoots  cut  at  these  thinnings 
are  sold  in  bundles  of  100,  trimmed  to  the  point,  for  crates  and  hampers, 
and  those  of  the.  beech  for  brooms. 

A  third  thinning  and  trimming  is  had  two  years  before  final  cut- 
ting, the  vigorous  growth  thus  givep  tending  largely  to  increase  the 
amount  of  tannin  in  the  bark^  while  trees  in  this  condition  peel  more 
easily. 

When  a  stock  has  become  decayed,  or  from  careless  cutting  so  high 
that  shoots  cannot  spring  up  to  advantage,  it  should  be  cut  down  level 
with  the  ground,  when  the  roots  will  send  up  new  and  vigorous  shoots, 
which  will  get  rooted  on  their  own  account. 

When  oaks  are  planted  in  Scotland  for  coppice,  they  are  geuersNly  set 
8  feet  apart  and  the  intervening  spaces  filled  up  to  3  feet  apart  with 
larches.  The  latter  should  be  progressively  removed  during  the  first 
15  years'  growth,  and  the  oaks  encouraged  to  grow  in  a  stout  branchy 
habit,  so  that  they  will  at  20  years  have  stamps  6  or  8  inches  through 
When  properly  managed,  the  sale  of  crate- w<M>d  and  other  thinnings 
will  in  that  country  pay  all  exi)enses  of  management. 

"  BABTAeE." — In  some  European  countries,  upon  cutting  off  a  growth 
of  coppice  timber,  the  brush  are  strown  evenly  over  the  ground  or  piled 
<m  the  old  stumps  too  large  to  send  up  shoots  with  profit,  and  the  whole 
field  is  burned  over  with  fire ;  a  sufficient  guard  being  stationed  to  pre- 
vent the  fires  from  spreading.  The  ashes  wre  found  to  fertilize  the 
ground  and  the  heat  is  not  enough  to  injure  the  roots.  A  crop  or  two 
hi  cultivated,  usually  buckwheat  or  rye,  which  must  be  reaped  by  hand, 
BO  as  not  to  injure  the  young  shoots  which  presently  spring  up  and 
shade  out  everything  but  themselves.  This  process,  which  the  French 
call  sartage  (wrecking),  is  chiefly  followed  in  the  Ardennes,  and  near 
I4ege,  Loxemborg,  and  the  south  of  Germany,  and  succeeds  best  with 
oak  coppice,  cut  off  every  20  years  for  tan-bark  and  fire- wood.  It  is 
there  followed  by  a  greater  aggregate  of  wood-growth  in  a  given  period. 
It^annot  be  practiced  in  all  places,  being  best  where  the  soil  is  a  deep, 
strong  clay,  that  is  liable  to  retain  much  moisture.  It  is  sometimes 
done  by  ^covered fire;"  that  is,  the  soil  is  peeled  with  a  hoe, including  the 
hethnge,  sod,  and  mosses,  which  are  piled  and  burned,  and  their  ashes 
flOattered  over  the  soil.  These  fires  will  smolder  many  days,  and,  of 
flU  the  air  far  and  near  with  a  noisome  odor. 


^ttii  iem  ia  applied  to  wiUows,  poplan,  alders,  and  lindens,  to  distinguish  them 
mtobsfd  woods. 
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These  smoldiBriiig  fires  are  eaademoed  by  the  best  writers,  beoaase 
they  ooo&mme  much  of  the  bamos  aDd  impoverish  the  soil  a  great  deal 
move  than  the  ashes  improve  it.  The  roDDing  fires  bam  qoiekly ,  do  not 
injure  the  stomps  from  baddiog,  and  iolproye  the  vigor  ot  growth  when 
the  sprouts  start.  They  give  a  erop  or  two  of  grain,  and  when  jadi- 
cioosly  managed,  are  a  decided  advaatage  where  dreamstanees  fovor. 

9SH0B8. 

In  no  braneh  of  roral  economy  is  there  so  msoh  needless  waste  of 
forest  prodnots  as  in  fencing,  and  in  nothing  is  there  so  much  need  of 
reform.  The  costly  practice  of  fencing  cattle  out  of  fields  where  not 
wanted,  instead  of  m  fields  where  they  should  be  kept,  wonld  become 
apparent  by  a  simple  calcalatien,  and  the  economy  of  imposing  large 
fields  instead  of  small  ones  may  be  eamly  shown.  A  siogle  square  a^e 
requires  50.6  rods  of  fence  to  inclose.  The  amounts  required  for  a  mile 
square  and  various  subdivisions  are  shown  in  the  following  table,  in 
which  the  cs^ulation  is  made  for  separate  iuclosures^-^aod  for  the 
entire  mile  square,  the  same  subdivision  fonoes  in  the  latter  case  answer- 
ing for  two  adjacent  fields. 


Bads  offmoimff  hi  sfimres  on  one  aqwtre  mik 

\ 

Area^fMehfielO. 

Fields  adjaoent ;  one 
feooe  iroond  tko 

whole  mile  square. 

Separate   fences 
oroand  oaeh  lot. 

Saved  on  a  snnaro 
mile  l>y  having 
fields  at^acent. 

Kmnber  of  fields. 
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10,840 

9 
4 

8 
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0 

040 

1.990 

4.480 

0 

4 

1 

16 

64 

3 
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It  hA8  been  stated,  by  those  who  have  examined  the  subject,  that  from  one- quarter 
to  one-eiffbth  of  the  pn'sent  fences  of  the  country  would  ue  amply  bufflcient  to  Iceep 
stock  within  proper  limits. '  The  amount  tfans  saved  in  a  year  would  amount  to  millions 
of  dollars  in  some  of  the  Urj^r  States. 

Estimates  hare  been  made  showini:  the  co0t  of  fsnoes  in  the  United  States  ta  be 
91,700,000,000,  and  the  annnal  cost  for  mainteoanoe  at  $108,000,000,  including  interest 
at  0  per  cent,  upon  the  original  cost.  Instructive  papers  on  this  subject  were  read 
before  the  Connecticut  Board  of  Acricultnre  in  1875,  by  T.  M.  Hnbbard,  and  by  Donald 
'  G.  Mitchell,  which  are  published  in  the  report  of  the  Board  for  that  year,  pp.  15^ 
and  171-190,  with  the  disonssions  that  they  raised. 

At  a  meetiuff  of  the  Maine  Board  of  Agriculture  in  February,  1876,  the  subject  of 
fences  was  made  a  special  topic  for  discussion,  and  many  interestiug  facts  presented, 
the  general  tendency  of  which  wa6,  that  the  cost  of  their  maintenance  was  vastly  beyona 
the  actual  wants  of  the  country.  Two  separate  estimates  gave  the  amount  of  Unrm 
fences  in  the  State  as  40,644,600  and  41,052,000  rods,  or  from  127,000  to  131,000  uilea. 
Their  first  cost  could  not  be  reckoned  at  less  than  fl  a  rod,  apd  the  interest  on  thia 
sum,  with  repairs,  snow-bills  from  drifting,  &c.,  was  estiniatcd  at  about  $6,000,000  per 
annum.  This  did  not  include  the  use  of  land  which,  reckoned  at  6  feet  in  width  and 
$30  an  aere,  wonkL  amonni  to  $975,990. 

Already  in  some  sections  of  the  coQQtryy  a  fence  aroand  the  wood-lot 
on  a  farm  is  deemed  quite  as  important  as  aroand  the  pasture ;  in  fact, 
the  free  range  of  cattle  may  be  considered  as  absolutely  inconsistent  wifk 
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Ae  grow^  offowig  Hmberj  and  the  soofner  tbis  is  learned  by  the  farmer, 
the  better  it  will  be  for  the  woodlands  of  the  fhtare.  This  eannot  be 
urged  too  strongly,  or  observed  too  strictly.  Aside  flrom  the  eating 
down  of  yoang  shoots,  the  consolidation  from  tramping  tends  to  injure 
the  yonng  trees  and  hasten  their  decay.  The  damage  done  by  sheep 
and  goats  is  greater  than  fhun  horned  cattle  and  horses,  and  in  Enrope 
is  one  of  the  first  causes  of  the  injories  that  have  happened  in  mount- 
ainons  regions  from  the  erosion  of  torrents.  The  range  of  swine  is  least 
injurious,  andis  permitted  in  welMcept  forests  after  the  timber  has  reached 
a  certain  stage  of  gnowUi,  and  at  proper  seasons  of  the  year.^ 


Hedges  may  often  sorve  every  pnrpose  of  fences,  with  the  additional 
advantages  of  aflbrding  wind-breaks  and  nesting-places  for  insectivorous 
birds,  and  sometimes  by  their  products  of  fViel  or  other  material  from 
Uieir  growth.  This  is  more  partienlarly  true  ,of  the  willow,  when  al- 
lowed to  grow  to  a  large  sise,  and  the  Osage  orange^  where  the  soil  and 
climate  favor  the  growth  of  a  tree  to  full  size,  at  intervals  along  the 
hedge.  Our  Iknits  will  not  allow  us  to  enter  upon  detiuls  of  their  plant- 
ing and  management.  It  should  be  remembered  that  they  have  their 
disadvantages  as  weti  as  benefits,  among  which  may  be  mentioned  the 
following: 

1.  Permanence  sometimes  not  desirable,  and  in  wooden  fences  more 
easily  managed. 

2.  Expense  of  maintenance,  including  use  of  land  and  labor  of  keep- 
ing in  order.  In  such  as  send  up  shoots  from  the  roots  they  may  be- 
come aggressive. 

3.  The  harboring  of  noxious'  weeds  and  accumulation  of  dry  ma- 
terials, the  former  requiring  much  care  to  eradicate,  and  the  latter  being 
dangerous  in  case  of  fires. 

4.  The  dampness  caused  by  their  shade  may  keep  an  acyaoent  road 
innddy. 

It  would  be  difficult  to  decide  before  trial  as  to  the  plants  best  suited 
for  a  hedge  in  a  given  region.  We  have  found  the  English  hawthorn 
well  adapted  to  some  localities,  but  it  is  not  hardy  or  aesirable  in  the 
Western  prairies.  Our  native  thorns  have  proved  suitable  in  some 
cases. 

The  Osage  obang-b  {Madura  aurantiaca)  has  been  widely  planted 
throughout  the  Western  States,  but  often  beyond  the  boundaries  of 
profitable  growth,  and  undeserved  complaints  have  been  made  on  this 
account.  In  many  parts  of  Iowa  it  appeared  to  thrive  well  for  a  few 
years,  but  is  now  dying  out.  Wherever  the  shoots  are  killed  back  by 
the  frost  every  yeiur,  or  every  few  years,  it  will  hardly  long  succeed ; 

'  II  was  forcitily  remarked  by  Sir  John  Sinclair^  in  his  Code  ftf  Agriculiure  (5th  ed., 
1839,  p.  471),  that  "  a  landlord  had  better  admit  his  cattle  into  his  whea^field  than 
amoog  his  underwood.  In  the  one  case  they  only  injure  the  crop  of  one  year,  whereas 
in  the  oUier^  by  biting  and  manaling  one  year's  shoot,  mischief  is  done  to  the  amount 
of  Hi  Jaast  ttoee  vears^  i^owtb/'  In  faol.  if  the  inlnry  is  allowed  to  continue,  and  the 
amaoat  of  stock  Is  considerable,  there  will  generally  be  found  no  young  shoots  and  but 
little  foliage  within  their  reaoh  ihmt  is  not  destroyed,  and  reproduction  from  seed  or 
rtsals  is  altogether  oat  of  the  queetioD.  In  some  European  countries,  rights  of  pastur- 
age by  the  common  people  have  proved  the  greatest  of  burdens  until  these  rights  were 
eztiiignishad.  In  the  United  States,  where  the  tenure  of  land  is  generally  absolute, 
thdSVl^fact  is  simplified  down  to  the  point  of  excluding  tho  range  <?  herbivorous  ani- 
tuiSap  antll  the  fouage  is  above  their  reach ;  or,  if  the  underwood  is  to  be  preserved  for 
tibe  feprodnotion  of  timber,  their  permanent  exdoaion. 
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bat  in  regions  where  it  is  not  liable  to  this  accident  it  is  nnqaestionably 
the  best  hedge-plant  we  have. 

The  HOI9EY-LO0UST  (Oleditschia  triacafUhos)  has  been  strongly  reocHn- 
mended  as  a  hedge-plant  in  Iowa,  where  the  Osage  orange  is  fonnd  un- 
certain. Its  thorns  are  effectual  defense  against  farniHStock,  and  when 
cut  back  and  trained  in  broad-based  pyramidal  form  it  soon  takes  on  a 
dwarfed  habit,  and  when  once  fully  established,  is  said  to  require  bat 
little  care.  It  has  be<en  found  to  do  well  on  high  grounds  as  well  as  low, 
and  has  passed  through  severe  winters  unharmed 

The  ScABLET  THOBN  {Crai€Bgu8  cocdnea)  is  hardy,  and  forms  an  ef- 
fectual hedge.  It  is  a  native  of  cold  regions,  and  would  thrive  in  any 
of  the  Northern  States  where  the  soil  was  favorable  and  the  climate  not 
too  dry. 

The  Hemlook  {Abies  CanadenHs)^  when  closely  planted  on  stiff,  moist 
soils,  and  carefully  trimmed*  forms  an  excellent  hedge  in  those  sections 
of  the  country  where  the  climate  favors  the  growth  of  this  tree.  The 
best  time  for  transplanting  is  after  the  buds  have  broken  for  a  new 
growth,  or  just  as  the  plant  is  about  to  put  forth  its  energies  for  the 
season. 

The  Ahbbioan  Abbob-vit^  {Thttfa  occidentalis)y  Bed  Oedab  (Ju^ 
niperua  Virginiana)^  and  other  conifers  in  great  variety,  have  been  found 
admirably  adapted  to  hedge-planting,  for  ornament  and  use,  and  many 
of  these  are  elsewhere  more  fully  mentioned  in  this  report. 

Willow  hsdg-bs. — In  Northern  Iowa,  where  the  Osage  orange  is  too 
tender  for  the  climate,  the  white  willow  has  been  found  to  answer  an 
excellent  purpose  as  well  for  a  hedge  to  stop  cattle  as  for  a  wind-break. 
Mr.  Thomas  Wardali,  of  Mitchell  County,  gives  the  following  advice  in 
the  cultivation  of  this  tree  :^ 

Let  every  Noiihem  farmdr  plant  ont  a  wiUow  grove  with  good  large  cattiogB  in 
early  spriDg.  Plant  fonr  feet  apart  both  wave,  and  cultivate  well  for  two  or  three 
years,  and  a  lar^e  growth  will  l>e  Recured.  When  five  years  old,  trim  oat  all  hot  0110 
plant  to  each  hill,  on  t  off  stakes  five  and  one-half  feet  long  from  these  trimmings, 
sharpen  these  stakes  and  drive  them  eighteen  inches  deep  in  a  weU-prepared  fence- 
row.  When  the  soil  is  soft  in  the  spring  the  driving  can  he  done  without  braising  tbe 
bark.  Let  the  stakes  be  driven  closely— not  more  Sian  six  inches  apart ;  nail  a  stay- 
lath  near  the  top— a  three-inch  barn-batten  answers  the  purpose  well.  Maloh  heavily, 
or  cultivate  well  and  often.  In  two  years  a  fence  mav  be  made  that  mav  be  depended 
on  to  turn  stock,  but  which  will  have  the  one  fault  of  not  being  beautiful. 

The  willow  as  cultivated  by  Mr.  W.  would  not  bear  plashing  or  even 
weaving,  but  the  tops  afforded  a  constant  supply  of  indifferent  fuel. 

Col.  John  Scott,  of  Story  County,  in  Central  Iowa,  reported  in  1876^ 
that  many  miles  of  willow  hedge  were  planted  in  that  county,  and  that 
more  than  one  hundred  miles  would  be  found  a  complete  barrier  against 
stock.  Many  miles  had  been  set  in  a  random,  aimless  way,  and  were 
worthless  as  a  fence,  although  somewhat  profitable  as  fuel  and  shelter. 

He  gives  his  method  for  successful  planting  as  follows : 

1.  The  row  should  be  made  mellow  and  deep,  and  the  better  the  condition  as  to  rich- 
ness, freedom  from  weeds,  and  good  tilth  the  better.  If  in  good  condition  for  com,  it 
will  do  for  the  willow. 

2.  The  cuttings  should  be  made  before  the  bads  swell  in  the  spring :  they  should  be 
packed  in  moist  earth  to  keep  them  from  drying  oat ;  they  should  be  from  the  upright^ 
rather  than  the  lateral  ^owth,  as  being  more  thrifty ;  and  may  be  from  six  inches  to 
six  feet  in  length,  and  Irom  one-half  to  fonr  inches  in  diameter. 

3.  Ic  is  best  that  they  be  assorted  before  planting,  so  that  those  of  about  the  same 
size  may  be  planted  together. 

4.  They  should  be  set  in  a  straijght  line  and  only  one  row  planted,  and  should  be  ten 
or  twelve  inches  apart.  The  cuttings  are  often  set  too  closely.   They  should  have  room 


^  Bep<Mrt  of  Iowa  HoriUmltural  SoeietM,  1875,  p.  148. 
«I6.,l376,p.l48. 
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to  grow  ftnd  gain  strengih  aod  stiffiieaSy  as  ife  it  in  this  way  that  they  make  a  barrier, 
and  not  with  closeness  tfnd  thorns,  as  is  the  case  with  some  other  plants.  I  have  seen 
tieee  that  were  set  hve  or  six  inches  apart  in  the  row,  and  in  rows  fonr  feet  apart,  in- 
tended for  shelter  from  winds,  many  of  the  trees  not  being  more  than  two  or  three 
inehea  in  diameter  alter  a  lapse  of  eight  years,  while  other  eottings  planted  at  the  same 
time,  with  plenty  of  room,  are  more  than  a  foot  in  diameter. 

S.  The  planting  should  be  as  early  as  the  ground  can  be  got  in  good  order.  I  have 
never  plsiited  in  the  fiill,  but,  reasoning  froin  analogy,  I  see  no  reason  why  they  might 
not  be  planted  then  as  well  as  other  onttin^  if  protected. 

6w  If  the  cottingi  are  one  or  more  inches  m  diametec^and  threeor  Ibnr  feet  in  length, 
which  is  better  than  if  larger,  they  may  be  firmly  set  twelve  or  fifteen  inches  in  depth. 
The  setting  may  be  done  with  a  crowbar,  by  ditching  or  by  driving.  Short  cnttings 
may  be  set  so  that  the  top  is  lightly  covered  with  fine  soil,  which  prevents  their  dry- 
ingont,  and  confines  the  growth  to  a  single bnd. 

Soip  to  Mi/ttva<9.— No  other  erop  will  pay  better  for  good  eaifw  A  proper  degree  of 
moistare  should  be  maintained,  as  of  the  utmost  importance.  Frequent  stirriuff  of  the 
soil  is  of  great  benefit  in  this  respect,  and  also  tends  to  keep  out  weeds  and  other 
growth  that  sap  their  moisture.  Mulching  for  three  or  fpur  feet  on  each  side 
of  the  row  seems  to  perform  these  o£Boes  quite  well,  and  when  well  done  saves  all 
other  labor,  and  is  for  that  reason  the  safest  course  in  the  hands  of  a  careless  or  too 
busy  man.  I  have  seen  cuttings  planted  on  the  same  day,  and  with  the  same  soil  and 
treatment  in  all  respects,  except  that  part  were  mulched  and  part  were  not,  and  where 
the  former  succeeded  well,  the  latter  utterly  f&iled.  I  have  seen  the  cnttings  when 
not  mulched,  make  a  nice  start,  but  perish  in  the  heat  and  drought  of  summer.  I  have 
seen  large  cuttings,  driven  into  an  unbroken  prairie-sod,  make  a  fine  growth  when  a 
sofficient  mulch  was  i^iplied  to  subdue  the  native  grass.  But  in  this  manner  of  plant- 
ing, the  mulch  should  be  heavy,  and  should  extend  at  least  five  or  six  feet  on  each 
side  of  the  rows  to  give  the  plants  a  finir  chance.  It  would  be  better,  within  a  year  or 
two  thereafter,  also  to  break  a  greater  width  outside  of  the  mulch,  as  ^le  sod  woold  in* 
terfere  with  the  gtowth  of  the  trees,  as  soon  as  the  roots  should  reach  that  distance. 
Straw,  hay,  stalks,  manure,  saw-dust,  anything  that  will  mechanically  serve  the  pur- 
pose of  mulch,  will  answer,  but  manure  woold  stimulate  the  growth  very  satisifac- 
torily.    •    •    • 

Cutting  baok  may  be  resorted  to  in  cases  where  there  has  been  a  pow  stand,  but  not 
whero  the  plants  stand  within  twelve  or  fifteen  feet  of  each  other.  The  trees  should 
not  be  plashed  down  or  woven  together,  bnc  should  be  stimulated  to  make  a  strong, 
QX^right  growth.  Late  planting  is  even  worse  than  close  planting.  This  is  especially 
true  If  the  buds  have  started  before  the  cuttings  were  made,  or  if  they  have  been 
Allowed  to  dry  before  setting.  While  young  and  ten^r.  the  shoots  must  be  g^narded 
ftom  live  stock.  Calves  will  eat  the  tender  shoots,  and  keep  them  shorn  so  close  as  to 
kill  out  the  strongest  plantings  while  young.  Shallow  planting,  thin  soil,  standing 
water  on  the  surface,  grass  and  weeds  to  smother  the  plants,  are  all  to  be  avoided  or 
remedied.  In  short,  avoid  everything  that  interferes  with  a  good  stand  and  a  vigorous 
growth,  and  you  will  never  have  cause  to  call  the  white  willow  a  humbug.    •    •    • 

The  amount  of  fuel  that  may  be  cut  from  a  rod  of  fence,  taking  all  above  the  height 
of  three  feet,  is  much  greater  than  most  persons  would  think,  and  its  reprodnotion  on 
the  same  spot,  without  further  labor,  makes  it  a  crop  of  no  mean  value  on  the  open 
prairie.    •    •    • 

Obi0otiaii$  aMwered, — It  is  urged  against  the  willow  hedge,  that  it  occupies  too  much 
^aee,  shading  and  damaging  crops  near  it  by  sapping  moisture  from  the  a^acent 
^ronnds.  It  must  be  admitted  that  for  one  or  two  rods  on  each  side  of  the  row,  after 
it  has  made  a  few  years'  growth,  cultivated  crops  will  be  affected  by  it,  and  that  com 
will  not  produce  a  full  crop  within  say  thirty  feet  of  the  trees.  Granting  this,  still  I 
have  never  found  a  farmer  who  did  not  claim  that  the  protection  of  the  ground  for  ten 
or  twenty  rods  further  did  not  cause  such  increase  as  to  more  than  counterbalance  the 
otiier  efifects.  Again,  the  ground  occupied  is  paid  for  over  and  again  by  the  permanent 
fence  obtained,  and  by  the  timber  that  may  be  taken  from  it  through  an  indefinite 
time.  Other  objections,  such  as  ragged  rows  of  trees,  sickly  growth,  &^,  are  answered 
above  by  the  showing  that  they  may  be,  and  shonld  be,  guarded  against. 

In  answer  to  qaestions  the  above  writer  replied,  giving  some  farther 
information  aboat  the  willow  as  a  fence  and  screen.  He  thoaght  six 
years  would  be  snfflcient  to  grow  a  fence  strong  enough,  without  weav- 
ing in  or  pladdng,  to  turn  stock.  The  willow  was  injured  by  two  kinds 
of  worms,  but  recovered  without  apparent  damage. 

In  tUs  connection  it  may  be  proper  to  offer  some  facts  concerning  the 
willow  as  a  timber-tree,  and  as  a  plant  useful  for  cultivation  for  various 
uses  in  the  arts.  Of  course  it  should  not  displace  more  valuable  kinds, 
but  it  may  be  grown  where  these  might  not  succeed. 
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OTHER  T7SB8  OF  THE  WILLOW, 

The  Talne  of  the  larger  willows  for  lamber,  &e.,  is  scarcely  yet  realized 
in  tiiis  conutry.  In  England  four  species  are  found  especially  valuable 
for  certain  uses.    They  are — 

1.  8alix  alba^  the  white  or  Huntingdon  willow,  a  fine  tree  which  in 
proper  soil  will,  in  twenty  years,  make  an  average  of  two  cubic  fe^  a 
year.  The  wood  is  light,  tough,  easily  worked,  and  proper  for  tool- 
handles,  hoops,  cooper  work,  &c.,  and  its  bark  is  used  for  tanning,  and 
in  medicine  as  a  tonic  and  astringent,  bein^  recognized  in  our  pharmaco- 
pcdias,  and  sometimes  used  as  a  substitute  u>t  Peruvian  bark.  Its  active 
principle,  mUdn^  is  also  used  as  a  reoiedy  in  intermittent  fevers,  lliis 
willow  has  been  already  widely  introduced,  add  in  the  i>rairie  region  of 
ttie  li^orthwest  it  is  valued  above  all  other  trees  as  a  wind  break.  It 
makes  a  very  good  fuel,  and  its  wood  is  useful  for  a  great  variety  of 
purposes.^ 

2.  Salix  Oapreaj  the  goat-willow  or  sangb-tree,  grows  to  a  large  size ; 
its  wood  is  tough  and  elastic,  and  takes  a  fine  polish.  It  is  worth  in 
market  about  as  much  as  the  biroh,  or  the  larch.  Its  bark  it  used  for 
tanning. 

3.  Salix  Ruasellianay  the  Bedford  willow,  grows  rapidly,  attains  a  large 
size,  and  its  wood  is  deemed  equal  to  that  of  the  white  willow,  and  by 
some  superior. 

4.  SaUxfragiliSy  red- wood  willow.  This  has  a  light,  tough,  and  dam- 
ble  wood,  and  grows  to  a  large  size,  but  when  old  is  liable  to  die  in  die 
top.  Its  heart-wood  is  reddish,  from  whence  the  common  name.  Its 
specific  name  is  given  from  the  facility  with  which  the  twigs  used  for 
basket-work  break  firom  the  tree.  The  twigs  themselves  are  tough  and 
pliable. 

Besides  these  species,  worthy  of  notice  for  their  woods,  the  osier-wil- 
low {Salix  viminalis)  is  an  important  article  in  commerce  for  basket-mak- 
ing, and  the  Salix  Umceolatay  largely  used  in  Europe  for  hoops.  The  M- 
lowing  article  by  M.  Hanson,  upon  the  cultivation  of  this  willow  in  Nor- 
way, abounds  in  useful  information,  and  is  suggestive  of  ideas  applica- 
ble in  our  own  country:' 

It  is  now  some  six  Tears  since  I  began  tbe  cnltivation  of  the  nattve  willows,  especially 
the  Salix  fragiliBy  which  grows  very  thriftily  in  some  of  onr  northern  districts,  and 
which  I  boned  to  make  nsefnl.  Afrer  having  planted  many  stocks,  both  in  marshy 
flnconnds  and  elsewhere,  I  found  that  althongh  this  willow  grew  well  it  did  net  render 
the  services  which  I  had  expected.    I  then  turned  my  aUention  to  the  Dutch  osier 

I  Professor  Sargent  mentions  a  willow  between  Stockbridge  and  Great  BaniDgtoa, 
Mass.,  planted,  it  is  said,  a«  a  cutting  in  1807,  that  now,  al  4  fset  from  the  ground  is 
tl  feet  8  inches  in  circumference. 

*  An  English  writer  in  speaking  of  the  willows,  says  that  the  white  willow,  whea 
nnpruned  and  grown  naturally  in  favorable  conditions,  is  tlie  handsomest  of  tho  willow 
family,  whether  we  regard  its  general  outline,  habit,  or  the  peculiar  whiteness  of  its 
foliage,  which  forms  a  pleasing  contrast  with  the  darker  green  of  other  trees.  It 
comes  forward  rapidly  on  deep  river  banks  and  rich  alluvial  bottoms,  too  damp  for 
most  other  timber-trees.  In  Great  Britain  within  a  few  years  willow  timber  has  come 
universally  into  use  aa  blocks  for  brakes  in  railroad  cars,  so  that  wood  of  good  aise 
has  become  scarce  and  high-priced.  Tbe  charcoal  of  all  willowsof  suitable  size  is  used 
in  making  gunpowder.  Among  other  uses  to  which  certain  kinds  of  willow  are  used 
in  Europe,  ana  for  which  it  is  especially  adapted,  are  paddle-wheel  floats,  and  foe 
shrouding  water-wheels,  cart-linings  (being  not  liable  to  splinter),  turner's  uaes^shoa^ 
lasts,  withes  for  tying^  &o.  Something  has  been  said  of  its  incombustible  propertiei^ 
but  more  than  facts  will  Justify. 

« Plantations  of  Willow  in  Norway,  by  M.  Hanson  (of  Stavancer),  read  before  thoi^oc. 
Imperidle  Zo(>logiqae  cPAceUmataUon,  of  France,  December  15, 1^,  and  translated  from 
their  BuUeUny  &  ser.,  ii,  727« 
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{8dHx  lamoeolata)  wbioli  it  used  in  coopen|^  and  proensed  fEom  HoUuid  a  tbootftod 
Btooks,  hoping  that  I  had  here  found  an  osier  cf^»able  of  being  utilized,  but  my  experi- 
mente  gave  me  only  a  very  imperfect  material  for  the  m^cing  of  bacrei  hoope,  ana  the 
ooet  became  so  great  that  I  abandoned  the  experiment.  I  then  prooared  other  speci- 
mens of  the  8m&  lamceolata  from  Hamburg,  and  these  nov  oonstitate  my  nursery.  Aa 
my  first  trials  gave  me  a  oertaintjr  of  result  id  osiers  as  good  as  those  of  Holland, 
and  which  in  three  years  were  quite  suitable  for  nse,  X  cetablished*  with  the  aid  of 
tiie  Norwegian  Qovemment,  a  larger  nursery,  and  our  consul-general  at  Amsterdam 
roeeiTed  tliroogh  oargoTcnmcait  an  order  for  5,000  stocks  of  t&  tme  SaUx  lamoeolakt, 
I  also  procnredfrom  InigUnd  several  kinds  of  osier  very  suitable  for  basket-work,  ptOm- 
^e,  meminff9-pile,  and  oetoer-pUe.  These  osiers  are  very  good  for  small  hoops  and  heavy 
basket-work,  while  for  the  finer  work  in  basket-making  I  have  obtained  useful  results 
from  tiie  8aUx  jwwyiwao  and  SaUz  vimindM$f  of  Germany,  Sali»  Americana,  and  others.  I 
have  thos  embtaoed  fifteen  species  of  osiers  in  my  cultivation. 

Mv  design  in  establishing  a  plantation  of  oaiers  has  been  to  psove  their  «tility  and 
profits  in  such  a  wi^,  that  tne  small  proprietors  of  tiie  ooontcv  can  be  benefited 
by  their  imitation.  Our  district,  from  its  flsneriesi  consumes  a  great  amount  of  basket- 
work  and  cask-hoops,  and  8tavanger  alone  has  occasion  for  halt  a  million  of  barrels  in 
•  year.  As  each  of  these  sequirea  a  dosea  hoops,  it  is  easy  to  see  wliat  an  interest  the 
j^ipduation  of  osiers  is  to  our  conntcy,  and  I  am  surprised  that  an  ol^ect  of  so  great 
ntili^  has  not  long  ago  been  made  a  sni^ect of  experiment.  The  affiUr  since  my  labors 
have  heen  commencea  has  excited  much  interest  in  this  conntry,  since  it  has  demon- 
strated oondnsively  that  we  can  here  produce  osiers  suitable  for  hoops.  As  a  proof  of 
tfiis,  I  have  received  wiUiin  tiie  last  six  months  orders  for  25,000  roots  from  the  coun- 
try people,  and  nearly  50,000  from  wealUiy  proprietors.  Hy  manner  of  reprodnoing 
^le  osier  is  very  cheap  and  simple.  In  November  and  December  I  cut  all  the  strong 
branches  to  a  len^h  of  about  2o  inches.  The  out  is  as  smooth  as  possible,  and  always 
bevisling.  The  shps  are  kept  in  a  cellar  protected  ftxnn  frost  witn  the  bottoms  set  in 
wet  9pk0gmm.  ^  By  motst^ing  the  ends  ftxMn  time  to  time  with  water,  not  only  are 
the  buds  kept  fresh  throngh  the  winter,  hot  even  the  roots  bc^n  to  develop.  In  this 
way  the  buds  axe  more  vigorous  and  grow  faster  than  they  would  if  cut  in  the  spring, 
a»  is  the  usual  practice.  In  tiie  spring,  when  the  ground  is  prepared  by  forminff  ridges 
in  the  wet  soil  or  digging  trenches  in  the  dry  soil,  I  begin  the  plantation.  In  poor 
marshy  grounds  whwe  these  rMges  are  made,  I  plant  the  slips  mm  one  to  two  aunes 
iMoart  in  one  direction,  and  30  to  40  inches  the  other;  but  in  good  dry  ground  I  plant 
20  inches  apart  in  one  direction  and  40  in  the  other.  This  planting  ia  done  as  follows : 
We  first  draw  a  line  across  the  field  we  wish  to  plant,  and  along  this  cord  we  form  a 
ditch  about  18  Inches  deep,  into  which  we  put  the  slips  in  such  a  way  that  those  who 
]gant  may  with  one  hand  press  in  the  sUp,  while  he  takes  the  distance  with  the  other. 
When  the  slips  are  all  plaoed,  we  fill  the  ditch  half  full  with  the  earth  that  lias  been 
thrown  out,  and  then  throw  seme  manure  from  the  stable  between  the  slips,  but  with- 
out touching  them,  and  then  fill  up  the  restf  of  the  trench  with  soU.  We  then  estab- 
lish another  line  parallel  with  the  former,  and  proceed  in  like  manner.  After  the 
planting  is  dope,  we  water  all  the  slips  with  manure  water,  diluted  with  twice  its 
quMiti^  of  common  water,  a  {ooceeding  that  is  absolutely  necessary  in  our  poor  soils, 
because,  as  the  roots  have  been  already  formed,  they  must  have  nourishment  at  once, 
and  the  manure  that  has  been  buried  with  them  cannot  supply  it  until  after  some  time. 
After  trying  various  experiments,  I  have  come  to  adopt  this  method  of  management 
with  the  very  best  results.  At  the  end  of  five  months  my  slips  will  have  j^wn  more 
tiian  ISive  aunes  (about  10  feet)  in  length,  which  is  an  exceptional  result  in  our  coun- 
try, where  the  climate  is  very  rude  and  exposed  to  every  wind.  In  making  my  first 
ei^eriments  I  selected  a  plot  of  ground  such  as  experts  would  have  thought  the  very 
poorest  in  the  neighborhood,    I  have  in  my  nursery  about  15,000  roots. 

ne  slips  are  planted  somewhat  inclined,  with  the  leaning  slope  turned  to  the 
north.  f(Mr  if  it  was  set  toward  the  south  it  would  be  iniured  by  the  action  of  the  sun 
and  tne  rain.  The  solar  heat  is  more  useful  when  it  falls  upon  the  longest  side,  which 
is  turned  to  the  sun.  In  dry  soil  we  do  not  make  ridges,  but  set  the  plants  from  21  to 
22  inches  in  the  ground,  as  the  wind  would  uproot  them  if  set  at  a  less  depth.  The 
riioots  are  allowed  to  grow  without  hinderanoe  the  first  year.  The  above  manage- 
ment is  tiiat  for  the  wiflows  intended  for  cask-hoops.  When  planting  for  basket-work 
we  must  proceed  as  follows:  I  form  hedges  around  the  other  willows,  the  plants  being 
12  inches  apart,  and  where  the  ground  is  deep  enough,  and  where,  it  is  necessary  to 
guard  against  the  north  or  west  winds,  which  are  very  iqjurions  to  the  plants,  I  make 
otl  embaidsnent  of  turf,  which  also  serves  as  a  defense  against  cattle.  These  banks 
are  aboot  2  aunes  (4  feet)  high  and  about  20  inches  wide  at  the  top.  The  central  part 
is  of  soil  covered  with  living  turf  and  fixed  by  willows,  the  roots  of  which  penetrate 
into  the  interior  and  are  a  further  shield  against  the  violent  winds  which  often  prevail. 
Tlie  soil  for  this  bank  is  taken  fh>m  the  interior  so  as  to  form  a  ditch  and  thus  present 

^  Peat-mpss. 
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a  fsr^ier  obttiaole  against  oatUe.  This  wall  is  very  nsefbl  to  the  hedge,  and  a  hedge 
thus  protected  in  three  years  attained  a  height  of  6  or  7  annes  (12  to  14  feet)  and 
afforded  a  shelter  for  my  whole  nursery  against  the  winds.  It  was  necessary  to  cat  it ' 
off  frequently  all  along  the  south  side,  on  account  of  its  shading  the  grounds.  This  is 
the  most  economical  method  of  protecting  such  a  plantation  against  the  violence  of 
the  winds. 

The  willow  family  embraces  an  immense  namber  of  species,  mostly 
ibrlving  in  cold  climates,  and  it  grows  in  polar  regions  on  the  extreme 
border  of  vegetation.  It  is  fonnd  sparingly  in  Barbary ,  and  there  is 
one  species  in  Senegal.^ 

The  species  generally  cnltivated  for  basket-making  is  the  SalixviminaUs 
of  Europe.'  It  can  be  raised  to  advantage  only  in  low,  level,  and  moist 
soils,  properly  drained  and  prepared,  and  it  is  desirable  that  means 
shonld  be  had  for  irrigation,  especially  if  the  soil  is  calcareous  or  sili- 
ceous. If  poor,  the  soil  should  be  well  manured,  as  for  a  crop  of  grain. 
The  planting  may  be  done  in  antumn  or  early  in  spring,  by  cuttings 
square  at  the  lower  end,  so  that  the  roots  may  come  out  equally  all 
around,  and  sloping  above,  to  shed  rain.  They  should  be  of  one-year- 
old  wood,  from  12  to  16  inches  long,  and  the  larger  the  better,  thmst 
vertically  down  three-fourths  of  their  length,  and  the  soil  firmly  pressed 
down  with  the  foot.  They  should  be  hoed  flat,  and  be  kept  perfectly 
free  from  grass  and  weeds.  They  should  be  set  a  foot  apart,  in  rows  18 
inches  apart,  and  be  cut  close  to  the  root  every  fall  after  the  leaves  have 
£Eillen.  If  not  peeled  at  once,  they  should  be  tied  in  bundles  standing 
upright  in  water  two  or  tliree  inches  deep  till  spring;  or  they  may  be 
steamed  and  peeled  in  winter;  but  steaming  ii^ures  their  color  and 
lessens  their  market- value. 

A  serious  injury  is  sometimes  exp^enoed  flrom  the  larvffi  of  a  saw- 
fly — the  Nematua  ventralis  (Say.) — closely  allied  to  the  currant-worm, 
which  strips  off  the  leaves,  and  greatly  Injures  the  plant.  Its  proper 
remedy  is  the  dust  of  white  hellelK>re,  and  the  destruction  of  eggs  when- 
ever they  can  be  found.^  In  France,  the  osier  is  sometimes  injured  by  a 
small  insect  on  the  under  side  of  the  leaves.  The  bind-weed  is,  how- 
ever, most  dreaded,  as  it  loads  down  and  greatly  injures  the  shoots. 

The  osier  may  be  injured  by  late  spring  and  nearly  autumnal  frosts, 
and  the  latter  in  cold  climates  is  very  apt  to  injure  the  young  wood 
while  it  is  still  herbaceous,  of  course*  killing  it  thus  &r.  A  plantation 
once  started  and  properly  cared  for  should  lust  many  years — ^sometimes 

^The  study  of  willows  has  heen  made  a  specialty  by  some  nataralists,  who  find 
therein  an  ample  field  for  research.  Linnssas  described  31  species,  many  of  them 
Arctic ;  Parsh,  37  from  North  America  alone ;  Willdenow,  116 ;  in  Rees's  Encyclopedia 
([1619)  we  find  141  species  de8onl>ed,  and  London  has  282.  Professor  Torrey,  in  edit- 
ing ^'Lindley's  Natural  System/'  in  1831,  credits  51  species  to  North  America,  and  in 
1843  had  found  16  species  growing  in  the  State  of  New  York.  West  of  the  Mississippi 
we  do  not  find  a  great  variety,  there  being  but  6  mentioned  in  the  Survey  of  the 
Fortieth  Parallel^  and  only  4  in  Professor  Newberry's  Reports  in  the  Pacific  Railroad 
Surveys.  There  is  no  end  to  poetical  allusions  to  the  willow.  They  are  fonnd  in  the 
literature  of  all  lanp^aages  and  of  all  periods. 

The  osier-willow  is  an  important  article  of  manufacture  in  Eogland,  where,  besides 
the  large  production,  about  5,000  tons  a  year,  worth  about  £46,000,  are  imported  fW>m 
abroad.  Efforts  have  been  made  for  several  years  to  introduce  its  cultivation  into 
Australia. 

The  great  variety  of  uses  to  which  the  willow  is  applied  has  led  to  the  carefol 
selection  of  varieties,  and  their  multiplication  by  grafting,  layer,  and  cuttings,  so  that 
the  English  distinguish  not  less  than  300  varieties.  Mr.  Scaling,  of  Basford,  near 
Nottingham,  has  the  most  important  plantations  in  thaab  Gonntry, ^(Bulletin  de  la  8oc. 
tPAoolimaUttiony  June,  1874,  420.) 

sAmong  other  species,  the  Salix  vitelUna,  8.  rubra,  8.  Jcorhpana,  8,  decipi^,  8,  $t^^ 
laris,  8,  triandra,  8.  helix,  and  S, purpurea  are  sometimes  used  for  basket-work. 

3  Patent  Office  Beport :  Agriculture,  1653,  p.  207.  Annual  Report  of  D^^rtment  of  Ag- 
rUmlture,  1873,  p.  254,  giving  a  particular  account  of  the  ravages  by  the  saw-fly. 
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forty  or  fifty,  while  others,  by  neglect,  will  mn  -oitt  in  seven  or  eigfat.^ 
They  shoald  arrive  to  good  condition  the  first  year.  The  crop  will  range 
from  two  to  five  tons,  green,  to  the  acre.  They  shoald  be  cat  annually — 
the  first  year  being  of  little  or  no  value. 

Mr.  O.  B.  Galusha,  in  a  lecture  'at  the  Illinois  Industrial  University 
in  18^,  in  speaking  of  the  white  willow,  says: 

I  regard  this  m  probably  combiniiig  iiK»e  desirable  qualities  for  oaltiyation  in  ffroyes 
for  lumber  parpoees  iban  aDv  other  variety  of  the  soft-wood,  rapid-growing  decianoos 
trees,  and  am  decidedly  of  the  opinion  that  this  and  the  golden  variety  are  the  best 
decidnons  trees  within  my  knowledge  fo^  wind-breaks  or  screens,  bnt  wish  to  be  dis- 
tinctly understood  as  not  reoonunending  this  tree  as  a  hedge-plant,  or  the  planting  of 
tills  or  any  other  <me  sort  to  the  neglect  of  other  desirable  varieties.  Strong  cnttings 
of  this  tree  seldom  fail  to  strilse  root  at  onoe  in  mellow  soil,  and  will  make  a  growth 
of  firom  two  to  six  feet  the  first  season.  It  thrives  in  all  kinds  of  soil,  making  as  much 
wood  in  a  given  number  of  years  as  any  other  known  sort,  not  even  excepting  the 
aottonwood,  growing  into  a  large  tree,  sometimes  four  feet  in  diameter.  The  wood  is 
of  rather  fine  texture  for  a  light  wood,  making  a  fair  article  of  soft  lumber,  which  bears 
a  fine  polish.  It  is  also  valuable  for  making  wooden  ware,  bowls,  trays,  Ac.  It  also 
splits  freely,  which  is  a  desirable  quality  in  making  fence-posts,  rails,  raUroad-ties,  and 
m«-wood.  •  •  •  The  golden  willow  is  similar  in  growth  and  texture  to  the  white, 
but  I  think  does  not  make  so  Utfge  a  tree.  I  have  measured  about  a  dozen  trees  of 
tills  variety  (golden),  which  wete  planted  by  the  roadside  15  years  ago  last  spring, 
and  find  the  average  circumference  of  the  trunks  at  three  and  a  half  feet  from  the 
ground  to  be  5  feet  3  inches.  A  white  willow  •  •  *  which  has  grown  from  a  small 
entting  put  in  13  years  aco  last  spring,  now  measures  6  feet  2  inches  near  the  ground, 
fonning  a  head  or  top  30  Heet  across.  This  variety,  when  planted  in  groves,  grows 
tall  and  almost  perfectly  straight.  I  have  carefully  computed  the  expense  of  raising 
ten  acres  of  trees  of  this  variety  and  converting  them  ihto  lumber,  ana  find  the  entire 
cost  not  to  exceed  (10  per  thousand  feet.  This  estimate  is  based  upon  actual  measure- 
ment of  the  growth  of  trees.  The  land  itself  is  valued  at  $40  per  acre,  with  interest 
upon  this  amount,  together  with  expenses  computed  as  before,  at  6  per  cent,  com- 

nnd  interest.  I  take  ten  acres  in  these  estimates  of  growing  artificial  groves  because 
s  desirable  to  have  trees  enough  together,  or  in  close  proximity)  that  the  cost  of 
pntting  up  and  removing  a  saw-mill  would  be  but  a  trifle  upon  each  thousand  feet  of 
lumber  sawed.* 

The  value  of  the  willow  in  preventing  erosion  in  the  banks  of  rivers  and 
streams,  for  holding  the  soil  liable  to  washing  away  in  valleys,  and  for 
filling  up  the  channels  worn  by  small  streams  in  loose  gravelly  soil,  and 
preventing  further  gullying,  must  have  been  noticed  by  every  observ- 
ing person.  This  office  is  performed  by  the  multitude  of  long  tracing 
roots  that  it  sends  .through  the  ^amp  soil  wherever  they  find  nourish- 
ment, the  shoots  by  which  it  multiplies  and  spreads  from  the  roots,  and 
sometimes  when  crowded,  by  the  prostrate  branches. 

Such  willows,  when  abundant  and  of  large  growth,  also  serve  a  useful 
purpose  by  preventing  injuries  from  floating  ice  in  rivers,  and  they  are 

>  Traitd  praUque  de  la  CiMure  de  VOtier,  et  de  $on  usage  dan$  Pinduitrie  de  la  Vannerie, 
Om  et  commune.  Par  A.  Moitrier.  Paris  (1855),  p.  17.  See  also  Guide  PraHque  de  la 
CuUmre  du  Saule,  etdeeon  emploi  en  Agriculture,  notamment  done  la  creation  dee  Oeeraiee  et 
8am9a^^aveoun<mendiceiur  la  culture  du  Roseau.  Par  M.  J.  Kolts.  Paris,  1867.  Idmo. 
p.  144.    La  StUioiculiure  et  la  Vannerie.    Par Buffiaot-Cur^,  Langres,  p.  31. 

Mr.  Scaling,  of  Basford,  near  Nottingham,  England,  has  also  written  an  admirable 
treatise  on  the  osier-wiUow.  A  ^nopsis  of  his  methods,  prepared  by  the  Commissioner 
of  Agriculture  (Hon.  Frederick  Watts),  is  given  af  pages  419-426  of  the  monthly  re- 
ports of  the  Department  of  Agriculture  for  1873. 

U  U  fltated  that  between  6,000  and  7,000  acres  are  cultivated  in  England  and  Ireland, 
and  that  4^00  tons  are  imported  into  Great  Britain  annually  at  a  cost  of  $218,045,  be- 
sidaa  baskets  worth  1234,200.  Contrary  to  the  belief  of  many,  the  willow  does  not 
require  a  swampy  soil,  bnt  will  grow  on  any  land  not  too  drv,  and  often  yields  a  greater 


^ —  jmany.    ,—  , 

laaaU  le  binre  oultirated  over  300 ;  the  Duke  of  Bedford,  at  Wobum  Abbey,  250,  and  the 
nalbecy  atBstford  over  300  varieties. 

The  detefis  published  in  the  reports  of  1873,  above  cited,  would  be  very  instructive 
to  ihoas  til  tfimt  of  fuller  information  upon  this  subject 

•8eimi4JbMmalBeport  of  Trustees  of  Illinois  Industrial  UnherHty,  p.  356.,     ^^^  .^ 
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turned  to  profitable  me  by  engineers  ibr  iMMingr  in  plaoe  the  new  deposits 
of  mod  formed  nnder  the  shelter  of  jetties  and  other  hydranUc  improve- 
ments. 

The  roots  of  cottonwoods  and  willows  have  a  habit  of  seeking  the 
water  of  wells  and  wateivpipesy  and  of  choking  them  np  entirely  by 
the  thick  mat  of  roots  that  they  throw  oat.  We  have  known  such  a  mass 
6  feet  long,  and  of  the  size  of  the  well,  oat  out  with  sharp  spades  and 
drawn  to  the  snrliEice. 

STATISTICS    OF    THE    USE    OF  WOOD    BY    BAILSOADS    AS   FUEL    AKD 

FOB  TIBS. 

The  building  and  maintenance  of  railroads  involves  a  large  demand 
for  timber,  and  the  supply  of  these  wants  by  cultivation  mast  in  fbtare 
engage  the  attention  of  the  companies  by  which  these  lines  are  owned, 
as  IS  already  the  case  with  several  of  them  in  the  Western  States  and 
on  the  Pacifio  Coast.  The  extent  of  raibroads  has  more  than  doubled  in 
the  United  States  since  the  lato  war,  as  will  be  seen  by  the  following 
table : 

Bailroads  in  the  United  Stolen  <U  ilit  end  of  eaok  year  Hnoe  1864. 


Yean. 

Kenr  Eng- 
land  States. 

Hlddlo 
States.* 

Western 
States  and 
Tenitoriea. 

Southern 
States.' 

Pacifio 

States.* 

TotaL 

1864 

MOm. 

3,793 
3,834 
3,868 
3,038 
4,010 
4,301 
4«494 
4,808 
5.063 
5,314 
5,500 
5,638 
5^604 
5,818 

MUet, 

7,041 

6,530 

0,144 

0«555 

0,765 

10,753 

10.901 

13,360 

13.400 

14.010 

14.801 

14.740 

15^085 

15,483 

MiUM, 
13,407 
13,847 
13,631 
15,336 
10^880 
10,884 
83.  .-MO 
3^,360 
33,113 
33.905 
34,054 
35,803 
37,055 
38,137 

MUm, 

0,511 
0.633 
0,867 
10,136 
10,683 
U,107 
13.106 
13,346 
14,113 
15,353 
15.603 
15, 010 
16,676 
16,000 

KOm. 
166 
SXi 
337 
431 
860 
1.164 

i,«n 

1,765 

i.oao 

3,103 
3,339 
3,514 
3.060 
3,351 

MOet. 
33,006 

1865 

35,065 
38,837 
30.376 
48,355 
47,308 
83.898 
60.568 
66.735 
10,784 
73.005 
74,«14 
77,470 
70. 6« 

1866 

1907 

1666 

I860 

1870 

1871 

1873 

1873 

1874 

Ilj75 

1876 

1877 

»N. T.,  N.  J.,  Pa.,  DeL,  Md.,  and  W.  Va. 

« Va.,  N.  C,  a  C,  Ga..  Ha.,  Ala^  -Miss.,  La,  Tex.,  Ark.,  Tenn.,  and  Ky. 

*  Kev. ,  Cal.,  Oreg.,  and  Wash. 

The  relative  amount  of 
railroads  in  different  sec- 
tionsof  the  Union  is  shown 
in  the  accompanying  dia- 
gram. 

A  dronlar  was  addressed 
in  March,  1877,  to  the  su- 
perintendents of  railroads 
with  the  view  of  obtaining 
facts  and  the  results  of  ex- 
perience in  regard  to  the 
use  of  wood  as  fuel,  and  the 
kinds  of  timber  used  as 
ties,  with  statements  as  to 
relative  durability  and  as 
to  the  results  of  experi- 
ments that  might  have 
been  tried  with  the  view  of 
rendering  them  less  liable 
to  decay.  Beturns  were  re- 
ceived from  38  companies,  ^^^  o'  railroads  in  different  years. 

representing  8,782  miles  of  railroad  and  about  11,500  miles  of  track. 
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ttnunhai,  &c. 


.3 


I 


3^ 


Fael  «0ed,  and  niDMks. 


Chlngo  and  Alton  Saflroad  (with 
several  braneheaand  extenaions 
to  Kaaeaa  CUy,  &jq.) 

Cblcago,  Boiiiogton  and  Qnlnoy 
Bidlroad  (with  loaaed  Unea,  vis. 
Saint  Louia,  Bock  laland  and 
Chicago ;  Chicago  and  Conncil 
BlolEi  I,  Saint  Loolaand  Qnincy, 
Ac.) 

Cleydand  and  Pittabnrgh  Bail- 
road.  (Cleveland  to  WeUariQe, 
operated  by  Pennsylvania  Bail- 
road,  river  division,  88  miles; 
Tnaoarawaa  branch,  from  Bay- 
ard to  New  Philadelphia,  311 
milea.) 

Colambaa  and  Hooking  Valley 
Baifroad.  (Colambiaa  to  Athens, 
79  mileai  Immeh  from  Logan  to 
StraitavUle,  13  milea.) 

Connecticut  Yallev  "R^grfmi^. 
(Hartford  to  Saybrook.) 

Cnmberland  Valli^  Ballroad. 
(Harrisbnrg,  Pa.,  to  Virginia 
abore,  Potomac  Biver.) 

Dakota  Soathem  Ballroad.  (Sioox 
City  to  Yankton.  Dak.) 

Delaware,  Lackawana  and  Weal- 
dm  Ballroad.  (Morria  and  Es- 
sex division,  64i  miles:  Boon- 
ton  Ivanch,  34^  miles;  Chaster 
branch,  10  miles :  Kewark  and 
Bloomfleld  branch,  4^  miles.) 

Detroit  and  HUwankee  Bailroad 
of  Michigan.  (Detroit  to  Grand 
Haven.) 

Dnbnqne  and  Soathwealem  Bail- 
roadL   (Farley  to  OdarBaplda.) 

XaatenKentooky  Bail  way.  (Biv- 
ertontoWil]ard,Ky.) 

Xrie  Bailway.  (Main  line  owned, 
4S0.14  milea;  main  line  leased, 
31U0;  branohea  owned,  0&«4 
milea  I  branchea  lessed,  350.88 
mUas ;  branchea  operated,  30.S3 

Terra  Haote  and  Chi- 
iwar.  (TerreHaatoto 
VlEUKmilea;  Smilaa 

Tort  'f^yne,  Jackaon  and  Sagi- 
naw Ballroad.  (Fort  Wayne  to 
Jaefcaon,  Mich.) 

Griitd  BMida  and  Indiana  Ball- 
rond.  (Korthem  division  and 
Tnrrsrae  City  branch.  Grand 
Bipida  to  Petoak^  and  Trav- 

KBOsaMJUncolnBaJlnMid.  (Bath 

Xaka  Shore  and  Michigan  Soath- 
em Baihray.  (Main  line.  Bof- 
Mo  to  Chioago,  510.37  milea;  0 

.    hMaheaTma  aJIms  3  pro- 

..mSfSinjpm\  »wim4  wh^iy, 

100.11  BiUMj  S  roads  operated 
liaaorkMiLmOSmOea}  second 


89 


613 
1,^13 

SOO 


40.4 


01 
138 


189 

55 

34 

950 


784 
1,664 

S64 

116 

SO 
101 

64 
088 

019 

50 
37 

i.ei8 


156 
336 


97 


31 

7 
91 

4 
111 


4 

5 

468 


100 

818 

40 

1.1751 


108 
836 

83 
1.850L0 


5 

405 


4 
UO 


Oak,  coating  |0  per  ootd. 

Wood  need  only  for  kindling; 
oak  and  hickory  for  heating. 


Oak,  hickory,  and  I 
Ing;  oakprefen 
cord. 


»chforlieat- 
1}  #1.30  per 


Oak,  aah,  elm,  hickory,  and  hard 
maple,  for  kindling ;  preliDcred 
in  the  order  named ;  #0  per 
cord. 

Oak  and  cheatnnt  for  kindling, 


03.75  per  cord.  ~ 
aickory    ^      *^ 


Hickory  and  oak,  $3  per  cord; 
one  cord  will  mn  a  train  53 
mileau 

Cottonwood,  |9JM) per  cord;  coal, 
14.08,  one  ton  running  46  miles. 

Oak  and  chestnut  only ;  oak  pre- 
ferred, |3JX)  per  cord,  one  cord 
running  30^  milea. 


Oak,  beech.maplcandefan ;  beech 
and  maple  preferred:  coet  09 
per  corn ;  one  cord  will  ran  40 
miles. 

Oak,  costing  |4  par  cord. 


Wood  for  kindling;  costs  11.50 
per  cord. 


Beech  and  oakj  coata  10^80  per 
cord,  cot  in  3-foot  lengtbat  one 
oord  win  nm  50  milea. 

B^«oh  and  maple,  costing  08 1  one 
oord  will  ran  aboot  SO  miliBa. 


Hard  wood,  04;  soft  wood.  |3; 
one  oord  will  ran  a  train  of  two 
to  four  cars  aboat  50  milea. 

White  oak,  beech,  and  maple: 
average  cost,  03.75;  one  cord 
will  ran  48  milea.  Amount  of 
fiiel  naed;  wood,  87,836  corda; 
coal.  861.710  tona.  Michigan 
division  reports  as  used,  beech, 
birch,  elm,  maple,  white  eak, 
and  hickory  for  flrat  class;  red 
oak,  aycamore,  tsmaraek,  &c., 
for  second  claas ;  and  baaswood, 
Cottonwood,  aah,  whitewood, 
and  pine  for  third  class;  cost, 
13.50  to  |4.  One  oord  on  thla 
diviakm  runa  51  to  53  miles. 
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lUiUromii  rqpigkkg  I0  tk^mtUm  ^  imqitifp'  Cootinqed. 
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1 

? 

it 

ft 

Foal  need,  «ttd  zvmarks. 

1 

1 

t 

3 

r 

. 

16 

WMtern  Bailway.    (LofEantport 

116 

193 

8 

0 

Wood  fbr  kindling  eoats  18  par 
cord. 

10 

to  Terro  Haau,  Ind.) 
LooiaviUe    and    KaanTille   and 
8onth  aod  Xorth  Alabama  BaU- 
roads.    (LonlaviUe  and  Hash. 

067 

1.080 

904 

0 

Oak.  ash.  blokoTj,  pia^  and 
beech  for  kindling;  cost.  »L50 

to  13. 

Tille'  Bailraad:    LoaisTlUe  to 

Bowlini^  Oieen,  (0  Naahville} 

ClarksviUo    diviaton.  Bowling 
Green  to  Parla:  Memphis  dT 

Tiston,  Paris  to  Mempfals;  Hash- 

viUe  and  Decatur  dtvidon,  vith 

branches.  South  and  North  Ala- 

bama    Bailroad:    Decatur    to 

Montgomery,  Louisville,  Bards- 
town,    Biobmond«    Livingston. 

Montgomery.) 
Marietta,  Pittsburgh,  and  aeve- 
landBaUway.    (MarietU  to  Ca- 
nal, Dover,  Ohio.) 

90 

100 

Coal  used  exdnslvely.  being 
abundant  and  cheaper. 

SI 

New  BLaven  and    Northampton 

100 

134 

90 

0 

Wood  for  klndlhig,  dhestnnt, 
pino,  and  hemlocl^  costing  03 

HaDroad.    (New  Haven,  Conn., 
to  Wllliarasbnrg,  Mass.,    and 
branch  to  Holyoke.) 
Northern  Central  Railway.    (Bal- 
timore-  division:    Baltunore  to 

per  cord. 

SS 

01 

105 

55 

0 

Oak  and  chestnut^  used  Ibr  kind- 

ling:  oak  costs  $3.85  and  chest- 

Marysvillo.Pa.) 

S3 

Baltimore  and  Potomac  Bailroad. 
(Baltimore  to  Washington,  43.0 
miles;  branch  to  Pope's  Creek, 

48.7  miles.)                *^ 

road. 
Alexandria  and  Prederioksbuig 

Railroad. 
Connecticut  and  Passnmpsio  Biv- 

ers.  Maasawippi    Yalley.  and 

Sontheastem  Kallways.    (Sher- 

01 

107 

33 

0 

Oak  and  pine  for  kindling  t  oak, 
19.50;  pino,  19.50  per  cord. 

94 

0 

86 

Wood  used  only  tar  kindling. 
Do. 

SS 

34 

3 

0 

96 

910 

925 

98 

98 

Wood  of  all  kinds  naediOoetiBg 
•3peroord.                        ^ 

brook  to  White  River  Junot  ion, 

145  miles;  branch  from  New- 

port, Vt.,  to  West  Fkmham,  65 
mUes. 
Phibdelpbia,     Wilmington    and 
Baltimore  Railroad.    (Philadol. 
phia  to  Baltimore,  06  miles :  Wil- 
mington and  Delaware  Railroad, 
07  miles.) 

97 

193 

390 

89 

0 

Wood  only  for  kindUng. 

S8 

Port  Royal  Railroad.    (Angasta, 

119 

115 

10 

10 

Tellow  pfaiev  with  very  UtUe  sap. 
not  over  l|inches,averaRo  9-foot 

Ga.,  to  Port  Royal.  S.C.) 

wood;  oo«t,$1.87i,  and  will  ran 

90 

Providence^  Warren,  and  Bristol 

Railroad. 
Richmond,  Fredericksburg,  and 

and  Quantioo,  Va.) 
Saint  John's  Railway.  (From  To- 

35 

37 

3 

0 

30 

89 

10 

0 

Pine  mostly  used,  costing  19.10; 

a  cord  runa  40  miles. 

31 

0 

H 

9 

9 

Pltchplne;  19  per  cord.  One 
cord  wUl  run  100  miles.  (Light 

coi.  on  Saint  John's  River,  to 

39 

Saint  Angustine,  FU.) 
Saint    Louis   and    Southeastern 
Railway.    (Saint  Louis  to  Nash^ 
ville.  with  bianohes  of  7  and  49 

365 

63 

0 

engines,  0  and  19  tons.1 
Wood  used  only  for  kindling. 

miles.) 

33 

Sheboygan  and  Fond  du  Lao  Rail- 
road. (Sheboygan  toPrinceton, 

78 

5 

5 

Maple,  ironwood,  oak,  ash,basa- 
wood,  and  tamarack,  worth  09 

Wis.) 

per  cord.  One  cord  will  move 
a  train  46.6  mQes. 

34 

Southern    Minnesota    Railway. 

(From  La  Crosso  to  Winnebago 

City.) 
Stoten  Island  Raflway.    (Vander- 

170 

184 

14 

0 

No  wood  nsed  except  for  kind- 
ling. 

35 

13 

13.4 

4 

0 

Wood  only  used  for  kindling. 

biU  Landing  to  TottenyiUe,  N. 
Y.) 
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BMr^adB  repKifhg  lo  €irmhur$  af  inpdrjf-^Con^haaniL 


1 

lUflwito  and  tholr  tonnlnl, 
branches,  4tc 

1 

^ 

ll 

1^ 

36 

"Sew  York,  Providence  and  Boe- 
tcm  RailroMl.    (Providenoe,  B. 
I.,  to  New  London,  Conn.) 

Weatorn  and  Atiantio  Railroad. 
(Atlantic  to  Chattanooga.) 

Western   RaOroad  of  Alabama. 
fBelva  to  West  Point,  138  miks  i 
Opelika  to  Colambna,  80  miles.) 

80 
188 
167 

86 
174 

Bum  eoal  altogether,  except  for 
kindling. 

Oak  used,  beoaase  mere  plentifal 

and  cheaper;  costs  fi.50  per 

ccrd. 
Will  ehanKO  to  eoal  homers  en« 

tirly  In  ISn.    Fmd,  pine  and 

oak,0«JM>. 

97 
38 

50 
10 

8 
3 

Nwrnbetf  co8t,  and  size  </  lies  u$ed  on  Ba^lroadt. 


Nnmher  to  a 
mUe. 

Cost 

Dtmeasloas. 

Knmher. 

1 

1 

j 

8.640 
8, 600  to  3, 000 
9.600 
3,000 
8.640 
8.400 
8.740 
8.700 
8,640 
8.640 
8.600 

Oenti. 
40 
49 

40  to  50 
40 

88  to  40 

55 

90 

47 

tl8to|30 

Feet 

8 
8 

I* 

8 
8 
8 

f 
1 

Inchet, 
8 
8 
8 
8 
8 
8 
8 
6 
8 
8 
8 

Inchu. 

0 

io;;;;i;i.*"«i.\"iiii.'««"";".'"!ir!ir";!i."r. 
11 

18» 

13 

8.640 
8, 500  to  .3. 000 
8.600 
3.420 
03,000 
3,000 
8.600 

80 

30  to  35 

tl7  to  tSO 

^U 

33 

30 

8 
8 

I* 

8to0 
8 

H 

8 

8 

84 

8 

8 

0 

8 

8 

1* 

8 
8 

1* 

7 
0 

8 

8 

8 

6 
0to7 
10 

0 

8 

7 

7 

7 

7 

7 

7 

7 
10 

7 

8 

0 
8  to  11 

0 

7 
StolO 
...  .... 

0 

14 

15 

16 

17 

18 ,.., 

10 

» 

81 

8,640 
3,816 
8,816 
8.816 
8,816 

lis 

8,500 
8.80O 
8,400 

Sooo 
a^6» 

88 

60 
30  to  50 
30  to  50 
30  to  90 

80 
45  to  59 
85  to  80 

93 

£» 

85 

85  to  30 

40 

99 

83 

84 

85 , , 

86 

87 

88 

80 

10 

a. 

»!:::;::;;:::!:::"::;;::::::::::::::;:;::;;:;;;;; 

ii..„^ 

6 

34 ^ 

30 „. 

IB „ 

«I.^ 

8.600 
8,640 

35 

30 

10 - 

m ^ 

««06itl1 


t  tablOb   t  Hemlock.    X  Oak.    §  Hemlock,  25 ;  hickory,  30  {  eak,  35,  and  cedar,  35  to  40. 
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BemarJcs  i^pon  the  tinds  and  quaHtie8  of  timber  used  OM^ties^  the  Ume  of 
cutting^  preserving  processes  j  &c. 

[The  munbera  at  th*  beginning  of  each  psragraph,  rete  to  tiie  railroad  as  ntunbered  in  the  preoeAing 

taUe.] 

1.  White  and  barr  oak  used,  lasting  8  years. 

2.  White  and  barr  oak  nsed,  lasting  9  years.  Experiments  have  been  made  with 
cedar  and  catalpa,  bnt  no  resmts  vet  obtained.  Ties  cnt  in  the  winter  last  a  year 
longer,  and  we  add  another  year  of  life  by  peeling  the  bark.  Used  a  creosoting  pro- 
cess for  some  hemlock  ties,  bnt  it  did  not  appear  to  make  mnoh  difference. 

3.  White-oak  ties  accounted  best.  They  last  6  to  7  years.  They  are  cat  at  all  seasons, 
bnt  beet  from  October  to  January. 

4.  White  oak  and  chestnut  used,  lasting  about  7  years  (with  steel  rails,  which  require 
less  changing  of  spikes  than  iron).  The  ties  are  cut  at  all  seasons,  and  no  obsenrationa 
with  respect  to  durability  have  been  made. 

5.  Chestnut  ties  will  last  about  8  years.  They  are  mostly  cut  in  the  winter  months, 
and  are  better  than  when  cut  at  other  seasons. 

6.  Ties  chiefly  white  oak,  chestnut-oak,  and  walnut ;  mostly  cut  in  winter. 

7.  Ties  made  of  ash,  rook-elm,  cottonwood,  and  red  elm,  lasting  5  years,  except  Cot- 
tonwood, which  lasts  bnt  3  years.    They  are  best  when  cut  from  January  1  to  March  1. 

8.  White  and  rock  oak  and  chestnut  are  used  for  ties.  The  oak  is  superior  in  durabil- 
ity, lasting  8  years ;  chestnut.  7  years.  They  are  cnt  in  winter,  but  no  comparison  has 
been  made  as  to  durability  oi  ties  cnt  at  different  seasons. 

9.  Ties  in  use  of  oak  and  hemlock,  lasting  on  an  average  6  years.  They  are  best 
when  cut  in  December  and  January,  but  no  experiments  have  been  made  to  test  durib- 
bility. 

10.  White  and  burr  oak  principally  used ;  red  oak  and  red  elm  to  some  extent.  The 
two  former  will  last  about  8  years;  red  oak,  4  to  5  years;  and  red  elm,  6  to  7  years. 
The  ties  are  cnt  principally  in  winter.    Have  begun  to  take  off  the  bark  before  using. 

11.  White  oak  used  for  ties,  and  found  more  durable  if  cut  in  January  rather 
than  any  other  month,  so  far  as  observed.  They  decay  soonest  if  cut  in  June,  July, 
or  August. 

13.  This  company  classifies  the  timber  used  for  cross-ties  as  follows : 

Fknt  cUu$.  Second  growth  chestnut,  white  oak,  burr  oak,  rock  oak,  y^low  oak, 
black  locust,  and  mulberry. 

Second  doss.  Butternut,  cherry,  red  cedar,  white  cedar,  yellow  cedar,  southern 
cypress,  black  elm,  rock  maple,  black  oak,  pitch  pine,  and  black  walnut. 

TMrd  cZaM.  Black  birch,  first  growth ;  chestnut,  northern  cypress,  red  elm,  white 
hemlock,  soft  maple,  red  oak,  tamarack,  and  yellow  pine. 

In  purchasing,  thev  are  classified  according  to  size  ^6  by  8  or  6  by  7  inches),  and  as 
sawed  or  hewn,  and  the  bark  off  or  on.  •  They  are  all  10  feet  long,  the  gauge  of  the  road 
being  6  feet.    They  cost  according  to  locality,  and  grade  from  S5  to  75  cents. 

Average  mistier,  0HO0,  and  Hfe  0/  oroeB-tieB  used  in  ike  (rack  of  ihe  Erie  Bailway  andlfrancheB 
amd  eeasonfor  cutUng  iieSf  a$  reported  hy  ihe  IHviHon  Superintendenii,  April,  1877. 


Number  of  tiea  to  ImUe 
of  track. 

Average 
price. 

Average  life  in 
main  track. 

BiTiaion. 

Maintnwir. 

1 

1 

1 

9 

1 

1 

1 

3 

1 

When  oat. 

Main 
line. 

Branobea. 

8,000 

3,000 

S.800 

3,000 
8,933 
S,933 

J.710 
8,900 

1^640 

8.800 

8,640 

8,400 
8,581 
«581 

on. 
eo 

00 

48| 
55 

0t9. 

ot$. 

In, 
7 

*7 

.     7 

no  to  15 
10 
10 

Tn, 

Tn. 

r^  and  winter  sea- 

DaIawato diriAkm . .. 

5 

31 

6 
3to4 
3to4 

son. 
Beoembar.  Janvaxy, 

andFebraanr. 
November  to  Febrib 

ary. 

NovemberloHimdi. 
Do. 

Sasqnehimaa  diriahm 

Weetenidividon 

BafEalo  division 

Boobester  diviaion . . . 

3.000 
3.000 
3;  000 

30 
50 
50 

85 

it 

Average  .•..>..■> 

9^M4 

8,938 

8,007 

t53 

t43 

30 

ta 

6 

4 

*  Oak,  6  yearai  ebeetnot,  6  yean, 
t  Tbto  ertimate  la  ao  large  that  It  i 
X  Cbeny  and  okeatnat,  7  years  j  ash,  6  years. 
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la  Oaky  blaek  walnmt,  and  red  elin  are  used  ibr  ties.  Oak  win  last  7  to  10  years, 
walnut  5  years,  elm  6  years.  Tbey  are  out  at  all  seasoos,  and  no  difference  is  noticed 
as  to  durability. 

14.  White  and  swamp  oak  are  nsed  for  ties.  Tborongh  drainage  is  neoessary  to  in- 
sore  dorability.  The  ties  rot  soonest  in  the  cnts.  Our  road  has  been  rnnnins  7  years, 
and  we  are  replacing  ties,  usinp:  snoh  timber  as  can  be  got,  many  being  oi  ash  and 
hackmatack,  Slc.    They  are  best  when  cot  in  winter. 

15.  Oak  and  hemlock  are  nsed,  the  former  lasting  7  to  8  years  and  the  latter  5  to  6. 
They  should  be  out  from  December  to  May. 

16.  Hemlock,  oak,  cedar,  and  haokmataok  are  nsed.  The  first  of  these  lasts  but  4 
years,  and  no  more  are  bought.  Oak  does  not  meet  expectations  for  durability.  Tbey 
mav  look  sound,  but  are  rotten  inside.  They  are  used  for  curres,  and  will  last  5  years.  , 
Ola-growth  hackmatack  ties  are  good  in  holding  spikes,  and  last  6  to  8  years.  Good 
cedar  ties  are  the  most  eoonomicalfor  straight  lines  and  light  curves,  and  most  of  those 
6  by  8  inches  that  were  put  in  7  years  ago  are  in  fine  condition  now.  They  will  last 
for  years  to  come.    Ties  should  be  cut  in  fall  and  winter. 

17.  White  oak  in  all  respects  the  best.  Avera^ge  life  in  track,  9  or  10  years.  Cut  in 
winter.  The  Michi||[an  division  reports  the  use  of  white  or  burr  oak  almost  exclusively 
for  ties.  The  superintendent  remarks :  "  We  notice  that  small  trees  which  will  hew 
to  the  right  size  are  more  durable  than  ties  sawed  from  larger  trees.  They  are  cut,  of 
late  years,  altogether  in  January,  February,  or  March.  There  have  been  planted  on 
subdivisions  of  this  road  the  following  trees,  more  for  shade  than  for  timber,  and  as  an 
inducement  to  farmei^  to  plant,  viz :  Between  Toledo  and  Butler.  Ind.,  760  maples,  7 
elms,  30  mountain  ash,  19  evergreens,  10  chestnut,  1  cottonwood;  netween  Butler  and 
Elkhart,  253  soft  maples,  194  hard  maples,  16  elms,  and  1  sycamore;  on  Coldwater  sub- 
division, 1,018  maples,  2,353  larch.  2,639  che8tuut,40  elm,  56  Norway  spruce,  16  cedar, 
30  white  pine,  2 mountain  ash, 5  white  ash,  2  black  ash,  12  black  walnut,  18  butternut; 
on  Adrian  subdivision,  2  ash,  3  basswood,  1,300  chestnut,  11  cottonwood,  61  elm, 
2  hickory,  1,161  larch,  803  maple,  2  oak,  2  sycamore,  35  walnut,  83  eversreen.  During 
the  last  season  there  were  planted  on  the  Jackson  branch,  between  A£iaii  and  Jack- 
son, 592  chestnut,  465  larch.  120  hard  maple,  and  10  elm  trees. 

18.  White  oak ;  average  life,  5  years.    Ties  cut  in  winter  months. 

19.  White  and  post  oak  nsed ;  mountain  post-oak  preferred.  It  will  last  8  years  in 
rock  ballast,  6^  years  iq  gravel  ballast,  and  4i  to  5i  years  in  mud  bed.  They  are  cut 
between  August  1  and  March  1.  By  cuttins  when  the  sap  is  down  two  years  of  life 
are  gained.  Hewed  ties  will  last  from  1  to  o  years  longer  than  sawed  ties,  according 
to  the  baUast  in  which  they  are  bedded. 

20.  For  ties  we  use  white  oak,  chestnut-oak,  Some  locust,  but  very  few  of  any  other 
timber.  Locust  is  the  most  durable,  lasting  (except  as  thov  wear  out  by  concussion 
from  the  rails)  15  to  20  years.  Average  dtiration  of  good  white-oak  ties,  about  8 years. 
Ties  last  best  if  cut  between  August  and  April,  and  timber  cut  in  spring  and  early 
summer  is  not  durable.    Under  heavy  traffic,  gooa  ties  wDl  loear  out  before  decaying, 

21.  Second-growth  chestnut  used,  usually  cut  in  December,  January,  February,  or 
March. 

22.  Ties  are  made  of  white  and  rock  oak,  cut  in  fall  and  winter. 

23,24,25.  White  and  chestnut  oaks  used  for  ties.  They  are  cut  in  fall  and  winter, 
and  are  found  to  last  much  longer  than  when  cut  in  spring  or  summer. 

26.  Cedar,  tamarack,  and  hemlock  used  for  ties.  Cedar  is  cheapest  and  most  durable, 
lasting  about  10  years.    Ties  are  cut  principally  in  winter. 

27.  Chestnut  and  white  oak  commonly  used.  There  is  not  much  difference  In  the 
two  woods,  but  under  high  speed  (as  on  this  road)  white  oak  x>robably  excels  in  dura- 
bility. They  are  cut  laigely  in  winter.  No  essential  diffarenoe  has  been  noticed  with 
respect  to  season  when  out. 

&.  Yellow  pine  and  yellow  heart  cypress  used  for  ties.  We  find  that  the  pine  lasts 
about  8  years,  aB4  ^®  cypress  much  longer,  but  the  latter  is  not  adapted  to  roads 
with  mooh  curvature,  owing  to  its  being  soft  and  not  holding  the  ^ikes  well.  Ties 
are  generally  cut  in  fall  and  winter :  have  also  had  them  cot  in  summer,  and  cannot 
observe  any  difference  as  to  durability.  Round  pine  is  largeW  used  in  piling  in  salt 
water,  and  we  are  much  annoyed  by  a  worm  that  will  cut  on  a  twelve-inch  pile  in 
tar  years.  We  are  now  trying  the  experiment  of  driving  piles  with  the  natural  bark 
on,  aiid  find  it  to  succeed  well,  as  the  worm  will  not  wors  while  the  barkremaius. 
We  would  advise  the  use  of  cypress  for  durability,  where  it  can  be  nsed. 

•t9L  White  chestnut ;  it  lasts  about  8  years.    Cut  in  winter. 

W9^  Mh\t»  oak  will  last  10  years,  if  it  is  out  in  winter. 

31.  Black  cypress  used  for  ties.  The  sap  rots  off  in  about  3  years,  but  the  heart- 
wood  will  last  5  to  12  years,  according  to  looality.  On  low  wet  groand,  covered  with 
dirt,  they  will  last  longest  It  does  not  hold  spikes  well,  and  they  must  be  driven 
down  fonr  or  five  timea  a  year.  They  draw  most  in  summer,  and  on  high  dry  ground. 
This  wood  to  oat  in  winter,  and  will  last  twice  as  long  if  cut  then  than  in  summer. 
Yellow  pise  has  been  tided  for  ties,  but  it  decays  about  20  per  oent.  a  year  after  the 
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second  yeM,  ftnd  sooner  if  *ent  tn  winter.    E^r  lasting,  we  ont  onr  pine  timW  in  Jnne, 
July,  and  Angnst,  aod  hew  11  as  soon  as  down. 

32.  Hewed  white  oak  nsed  for  ties,  lasting  abont  Syears.  Cnt  in  winter ;  none  later 
than  Fehmary.    Ties  ont  before  the  sap  rises  last  one-third  lonf^er. 

33.  Oak,  hemlock,  tamaraek,  and  blaok  ash  nsed  for  ties.  Tamarack  and  hemlook 
last  5  to  7  years.  Winter  is  the  best  time  for  cutting ;  cannot  get  them  at  any  other 
time. 

34.  Wtiite  oak  and  hemlook  nsed  for  ties.  The  fbrmer  lasts  9  years.  Ties  shonld  be 
cnt  in  winter,  from  November  to  March. 

3&  Chestnut  in  dry  places  will  last  8  to  13  years,  and  in  moist  places  5  to  8  years. 
Ther  are  generally  cnt  in  the  winter  months. 

36.  White  oak  and  chestnat  nsed  as  ties;  cnt  in  tall  and  winter;  nse  round  timber 
sided. 

37.  White  and  post  oak  used  exclusively  for  ties,  lasting  6  to  8  years.  They  are  cut 
from  December  1  to  March  1,  and  when  cnt  in  winter  will  last  a  quarter  longer  tliaa 
when  cnt  in  spring  or  summer. 

38.  Pine  averages  6  to  7  years.  Some  decay  in  3  years,  and  some  fat  light- wood 
will  last  15  years  or  more.  On  the  Memphis  and  Cnarleston  BailroadjSome  miles 
were  laid  with  cedar  ties  very  many  years  ago,  and  are  still  good,  we  prefer  to 
have!  our  ties  out  from  January  to  May  Inclusi ve^bettor  in  Janutfy  or  February.  Ex- 
periments were  made  of  impregnating  growing  pine  trees  with  ''  dead  oil ''  (distilled 
from  coal-tar  at  400^  to  GOO^  Fahrenheit),  in  July,  by  boring  a  hole  through  the  tree 
and  making  a  saw-cut  on  each  side  to  apply  the  oil  in.  It  wedt  down  more  rapidly 
than  towa^  the  branches,  and  was  irregul4trljf  absorbed  by  the  wood.  Was  satmed 
that  tills  was  not  the  cheapest  way  to  impregnate.  Other  experiments  were  tried,  lead- 
ing to  the  belief  that  to  thoroughly  impregnate  wo  mnst  soak  long  in  an  open  vat,  or 
shorter  soaking  under  pressure.  For  piling  nnder  bridges,  we  use  cedar  for  light  struct- 
ures, and  where  it  cannot  be  got  heavy  enough,  the  choicest  pine.  As  soon  as  driven  the 
the  head  is  sawn  off  to  its  proper  length,  generally  at  the  level  of  the  ground,  and  a 
few  holes  are  bored  vertically  as  deep  as  the  anger  will  go ;  these  holes  are  flUed  with 
creosote  or  dead  oil,  costing  8  to  10  cents  per  gallon.  They  are  kept  filled  as  the  oil 
soaks  in  till  the  trestle  is  covered  by  the  ground-sill  of  the  work.  This  method  would 
not  of  course  apply  for  trestles  submerged,  but  for  those  across  swamps  and  water- ways^ 
where  the  top  of  the  piles  are  very  apt  to  decay  rapidly.  The  obiect  is  to  get  enough 
of  the  oil  absorbed  to  protect  the  portion  exposed  to  alternations  of  wet  and  dry.  Suffi- 
cient time  has  not  elapsed  to  determine  the  result. 

BemarJu  oonoemifig  BcreenSf  Umber-Mte,  and  wind^eake  along  railroads, 
INambera  refer  to  railroAdt,  m  immbered  in  preoeding  tsble.] 

3»  Had  about  5  miles  of  willow  wind-break  near  Chicago.  They  were  not  kept  up. 
Some  farmers  are  planting  Osage-orange  hedges  along  the  road,  which  answers  a  good 
purpose. 

17.  Have  about  5  miles  of  evergreen  hedge  on  Michigan  division.  ' 

TBEEPLANTINO  BY  BAILBOAD  OOMPANtES. 

Several  of  the  railroad  companies  in  the  prairie  States  hare  nnder* 
taken  the  planting  of  forest-trees,  either  as  an  example  for  encoomge- 
ment  of  settlers,  or  to  promote  the  sale  of  lands,  or  as  a  sonree  for 
fntare  snpply,  or  as  wind-breaks  for  shelter  to  their  lines  of  road.  We 
are  unable  to  present  a  fall  list  of  these  experiments,  bat  give  the  fol- 
lowing as  containing  facts  worthy  of  notice : 

Atchisony  Tepeka  and  Santa  F6  Bailroad. — In  1873  this  company  be- 
gan to  plant  nnrseries,  with  the  view  of  forest-growing,  at  intervals 
along  their  line  in  Oentral  and  Western  Kansas,  ander  the  direction  of 
Mr.  S.  T.  Kelsey*  The  experiment  included  the  ailauthus,  American 
elm,  ash,  black  walnut,  box-elder,  burr  oak,  catalpa,  cotton  wood,  white 
and  gray  willows,  hackberry,  honey -locust,  Kentucky  coffee-tree,  Osage 
orange,  peach,  silver  maple,  and  silver  poplar.^  The  stations  wero  as 
follows: 

Eutchinmm  :  180  miles  west  of  Missonri  Biver;  1,500  feet  above  tide;  18 acres;  soil, 
a  light,  sandy  loam. 

^  Tabular  statements  of  the  result 'Were  reported  by  Mr.  Kelsey  in  the  reports  of  the 
Kansas  State  Board  of  Agricnltnre  for  1874,  p.  326,  and  by  Mr.  (X  H.  Longstreath,  his 
successor,  in  the  report  for  1875,  p.  666. 
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Smmood:  Sfl5  adlet  wert  oiWaamni  Rlveri  1,700  Aelftbo^*  tide;  17  acrss;  sBil^ 
a  stiff,  black  loan,  a  little  aandy. 

Oarfidd :  256  milea  west  of  Missoori  Biver;  d,100  feet  above  tide;  17  acres :  becan 
In  1874. 

BpearriOe:  288  nileA  west  of  Missoori  Birer;  !K,478  feet  abo¥e  tide ;  ISacMs;  soil, 
adark  loam,  wttk  a BtaS  okay  sobsoiL 

It  is  observed  that  the  rate  of  growth  from  1870  to  1875  was  greatest 
with  the  Cottonwood  at  all  the  stations,  and  after  this  the  ailanthus, 
catalpa,  and  gray  willow.  As  a  general  mie,  the  seedlings  had  done 
abont  as  well  as  plants  a  year  old*  Of  the  whole  nnmber  planted,  the 
greatest  nnmber  living  at  the  end  of  the  third  year  was  the  uilantbns ; 
next  to  this  the  honey-locnst,  catalpa,  dm,  silver  maple,  and  box-elder, 
and  least  the  cottonwood,  silver  poplar,  and  gray  willow*  The  surviving 
cottonwoods  were  50  per  cent,  at  one  station,  25  at  another,  and  20  ac 
another. 

The  kinds,  on  the  whole,  most  approved  were  the  ash^  blaek  walont, 
box-elder,  oottonwood,  honeyJooast^  Osage  ^raige^  simr  maple,  and, 
for  fael  fuid  frnit,  the  peach*  The  plantation  at  Hutdiinson,  when  vis* 
ited  by  us  in  Jane,  1877,  had  suffered  severely  fh)m  the  locnst  the  year 
before^  which  bad  damaged  the  ailaothag^  ftppte,  silver  and  Lombard 

Bplar,  balm  of  Gilead,  oatalpa,  and  willows  very  mndi :  in  some  cases 
ling  them.  Blms,  maples,  and  box-elders  were  less  damaged.  The 
Osage  orange  and  houey-loonst  had  been  found  very  liable  to  iiunry 
from  gophers,  and  the  peachy  to  less  extent.  The  rabbits  bad  also 
proved  tronblesos^e.  The  chestnut  and  the  oaks  and  hickories  gener* 
ally  bad  failed.  The  butternut,  sapindns,  ailantbus,  silver  and  Lombard 
poplars^  and  oatalpa  were  still  regarded  as  doubtfol,  as  were  the  eoni- 
ffera  generally.  A  plantation  begun  at  Syracuse,  near  the  western 
boundary  of  the  State,  heA  suffered  from  grasshoppers  and  drought. 
The  policy  now  held  by  the  company  is,  to  try  hereafter  no  experiments 
with  speeiea  not  native  of  the  oountryi  and  to  employ  on^f  such  kinds 
as  have  been  proved  well  adapted  to  the  climate  and  conditions  of  the 
n^gion  throng  which  their  road  extends. 

The  report  of  Mr.  Kdsey,  at  the  end  of  the  second  year,  shows  that 
the  apple,  golden  willow,  Korway  fl|>rnce,  and  Osage  orange  had  been 
injured  slightly  by  the  winter,  the  ailantbus^  catalpa,  and  sapindns  had 
been  killed  back,  and  the  Ohina-tree  and  some  of  the  aUantbus  and 
catalpa  killed  entirely. 

These  egiperiments  derive  great  interest  from  the  fiapt  that  they  will 
determine  the  capacity  of  the  plains  of  Western  £ansas  for  forest  cnlti- 
virion,  and,  to  the  extent  of  their  siicx*ess,  prove  of  infinite  advantage 
to  the  country,  by  leading  to  more  extended  plantations  in  a  region 
where  they  are  extremely  needed. 

KaniM  Pacific  EaUroad. — ^Exjieriments  at  tree-planting  were  begun 
by  this  company  in  the  Ml  of  1870  and  spring  of  1871,  under  Mr.  K  & 
^iott)  at  the  following  stations  on  the  line  of  this  road : 

•  WUBom  (now  BodanS),  239  miles  west  ftom  KaDsas  City>  t.5SB  f^t  above  tide; 
JEIUbj  302  miles  west  from  Kansas  City,  2,019  feet  above  tide;  and 
Ffma  Creek  (now  Wallace),  422  miles  west  Irom  Kansas  City,  and  3,175  feet  above  tidei 

Jtbs,  experiments  of  Mr.  Elliott  as  industrial  agent  for  the  company^ 
$f^  ioduded  grains  and  grasses.  Of  twenty-four  species  of  trees  trans- 
planted, six  were  evergreens  and  the  remainder  deciduous  kinds,  includ- 
ing those  that  have  been  most  generally  cultivated  in  the  Western  Stales. 
Tm  plantations  were  neither  irrigated,  mnlohed,  nor  shaded,  and  were 
ooDddered  as  but  a  rude  experiment  to  test  the  capacity  of  the  country 
ftiir  tree-pl&utfng.  They  were  continued  under  care  about  three  years 
lOid  then  left|  and  firom  neglect,  and  exposure  to  stock,  have  now  mostly 
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disappeared.  The  results  prove  nothing  beyond  the  fact  that  nurseries 
mnst  be  caltivated^  and  cared  for,  if  we  wonld  have  them  sncdeed. 
From  two  reports  of  the  agent  before  ns,  we  find  bat  few  results  worthy 
of  record,  as  they  are  mostly  occupied  with  statements  of  plans.  Unfa- 
vorable opinions  are  expressed  with  regard  to  the  ehestnot,  larch,  pop* 
lars,  Osage  orange,  willows,  silver  maple,  Norway  spruce,  and  in  fact 
most  of  the  evergreens,  esoepting  the  red  cedar  and  possiUy  the  Aus« 
trian  and  Scotch  pines.  The  bkck  walnut  was  regarded  as  doubtful, 
and  the  best  prospects  of  success  depended  upon  the  cottonwood,  ash, 
box-elder,  elms,  catalpa,  and  honey-locustf  but  the  trial  was  not  con- 
tinned  long  enough  to  fairly  determine  their  actual  or  comparative 
merits.  The  experiments  were  discontinued,  not  from  discouragement 
or  failares  in  cultivation,  and  are  claimed  to  have  been  satisCtictory  so 
far  as  they  were  carried. 

The  MiBsauri  River ^  Fori  Scott  and  Oulf  BaUroad  Company  were  in 
May,  1877,  preparing  to  plant  160  acres  at  Dry  Wood  water-station, 
for  timber  growth.  Of  this  amount  10  acres  were  to  be  in  locust,  10  in 
black  walnut,  70  in  oatalpa,  and  70  in  Osage  orange. 

The  Burlington  and  Missouri  River  Railroad  Company  of  Nebrasha,  at 
the  close  of  1875,  reported  that  from  1872  it  had  pTanted  the  north 
sides  of  the  shallow  cuttings  at  intervals  along  the  road  west  of  Lincoln 
to  the  Platte  River  at  Kearney,  the  ground  broken  for  the  purpose, 
comprising  186  acres,  and  the  length  of  the  plats  being  28^  miles ; 
460,000  trees  were  planted  in  7  rows,  the  north  row  being  honey-lo- 
cust for  hedge.  The  other  six  rows  were  7  feet  apart,  and  the  kinds 
used  were  soft  maple,  box-elder,  sngar-maple,  white  elm,  laurel-leaved 
willow,  Cottonwood,  and  evergreens.  The  ground  was  well  culti- 
vated, and  in  the  fall  of  1873,  the  following  percentages  of  thrifty  life 
were  found  t  ash,  98|;  honey  locust  and  box-elder,  92 ;  soft  maple,  88; 
evergreens,  81  j  and  willow  and  cottonwood,  75.  The  ground  was  often 
unfavorable,  being  the  highest  points  of  the  prairie  table-land,  often 
clay  from  the  cuts,  and  the  banks  slacked  down  exposing  the  roots. 
The  large  failure  ot  evergreens  was  attributed  to  the  use  of  8,000  Nor- 
way spruce,'  which,  having  never  been  transplanted,  were  too  weak  for 
the  raw  soil  and  exposed  location.  In  1874,  the  vacancies  were  filled 
with  one-year-old  native  green  ash,  but  an  unfavorable  season  caused 
some  loss.  In  1875,  the  trees  made  a  remarkable  growth — cottonwood, 
6  feet ;  willows,  4  to  8,  and  the  honey-locust  hedge,  having  been  twice  cut 
back  to  thicken  up,  was  5  feet  high.  The  evergreens  were  well  estab- 
lished ;  in  many  places  the  trees  were  high  and  thick  enough  for  efScient 
snow-breaks.^ 

N^orthem  Pacific  Railroad. — ^The  land  department  of  this  road  has  an 
experimental  station  of  forty  acres  for  tree-planting  at  Casselton,  in 
Dakota,  twenty  miles  west  of  Fargo.  The  kinds  under  cultivation  are 
cottonwood,  Lombardy  poplar,  ash,  soft  maple,  box^ekter,  white  willow, 
&c  The  experiment  has  been  two  years  in  progress,  with  encouraging 
prospects. 

The  Saint  Paul  and  Sioux  City  Railroad,  southwest  from  Mankato,  runs 
through  a  prairie  country,  where  tree-planting  has  been  attempted  to 
some  extent,  and  with  good  success.    In  1873  this  company,  under  the 

^Mr.  E.  F.  StepheDB  of  Crete,  Nebr.,  who  had  charge  of  the  work,  regards  the  ex- 
perhnent  a  saeceoi ;  bat  if  the  work  were  to  be  done  again  he  would  oonfine  Mmoelf 
eaLelosively  to  native  trees*  aad  piant  blaek  walnuts.  He  regards  eTergteens  as  re- 
liable growers,  and  has  3,000  on  his  eronnda,  whioh  he  managed  as  wsU  as  deoidaoos 
ixee8.'-il\rane.  Ntbr.  SL  EarL  Soo,,  1877,  p.  82.) 
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dlreeti<m  of  General  J.W.  Bishop,  set  56,455  catlings,  and  in  1874  64,024, 
in  strips  100  feet  wide,  along  the  northwest  side  of  cats  where  the  road 
had  been  troabled  with  drifting  snows.  These  plantings  occupy  aboat 
100  acresi.  Some  of  these  plantations  are  made  under  the  shelter  of 
fences,  b«ilt  for  present  defense  until  the  trees  shall  have  grown.  At 
Beney,  in  Iowa,  the  company  has  planted  130  acres,  chiefly  with  larch, 
and  in  1876  corn  was  cultivated  among  this.  The  plantation  promises 
well,  considering  the  adverse  inflaences  of  grasshoppers  and  drought. 
Doring  the  season  of  1877  the  company  set  100,000  trees,  chiefly  cot- 
tonwoods,  and  as  a  windbreak  along  the  line  of  its  road.  These  are  aK 
ways  set  with  roots,  and  not  as  cuttings,  and  the  summer  following 
proved  very  favorable  for  their  growth. 

Fitun  Mankato  eastward,  along  the  Minnesota  Biver  to  its  month,  a 
distance  of  80  miles,  the  country  was,  when  settlement  began,  covered 
with  a  fine  growth  of  timber,  having  an  average  width  of  about  ten 
miles.  This  timber-belt  affords  a  large  amount  of  fuel  for  the  railroad 
and  for  the  prairie  region  to  the  westward.  This  company  transports 
trees  and  cuttings  free  of  charge  to  all  prairie  stations,  and  much  inter- 
est is  being  taken  by  the  settlers  in  planting  groves  and  wind-breaks* 

Saint  Paul  and  Paeifio  Railroad. — ^Plantations  have  been  undertaken 
in  former  years  at  various  points  on  this  road,  and  nurseries  were  estab- 
lished at  Willmar,  Bandail,  Hancock,  Morris,  Hermon,  Gordon,  and 
Canfteld.  An  interesting  account  of  the  plantations  undertaken  by 
this  company  was  commnnicated  to  the  Minnesota  Horticultural  So- 
ciety, about  two  years  since,  by  the  Hon.  Leonard  B.  Hodges,  of  Saint 
Paul,  under  whose  charge  the  later  op^ations  were  executed.  The 
historical  as  well  as  practical  interest  which  the  subject  offers  will  jus- 
tify a  somewhat  detailed  notice. 

A  plaotoftion  of  2,000  hsm  deoidooos  trees  in  the  parks  at  Litohfield  and  WiUmar, 
made  in  the  spring  of  1870  l>y  the  company  owning  tne  main  line  of  the  First  Division 
of  the  Saint  Paul  and  Faciflc  Railroad,  failed,  and  probably  for  the  foUowing  reasons : 
They  were  '^  grubbed  onf  of  their  native  bed  and  set  on  nnbroken  and  nncnltivated 
prairie.  Some  retained  vitality  enongli  to  leave  out,  but  died  one  after  another,  until 
perhaps  a  dozen  were  left.  They  were  planted  nnder  contract,  at  50  cents  eacn,  and 
were  so  much  loss  in  money,  besides  the  discouragement  from  planting  which  they  oc- 
casiODed. 

In  the  spring  of  1872  another  contract  was  let  for  7,500  soft  maples,  box-elders,  Lom- 
burdy  poplars,  cotton  woods,  and  European  larches;  and  in  Octouer,  1872,  another  for 
50,000  cottonwoods,  Lombardy  poplars,  and  box-elders.  The  first  of  these  were  planted 
just  west  of  Soamit  Iiake,  between  the  ninety-fifth  and  ninety-sixth  mile-posts,  be- 
tween Atwater  and  Kandiyohi,  on  the  highest  ground  between  the  Mississippi  and  Bed 
Bivers.  The  conntry  wus  a  high  rolling  prairie,  with  excellent  soil  and  cmy  subsoil. 
They  were  set  on  the  north  side  of  the  track,  in  rows  4  feet  apart,  and  2  feet  apart  in 
the  rows.  They  were  well  cultivated,  and,  excepting  the  laxch,  made  a  satis&otory 
Aprowth.  They  were  iniured  by  weight  of  snow  nom  drifting  of  snow-fences,  and  at 
the  end  of  1874  were  about  eight  feet  high,  and  7,496  were  accepted  and  paid  for. 
Some  three  hundred  or  fonr  hnndreft  more  than  the  contract  re<][uired  were  set  by  the 
contractor,  to  cover  losses.    Causes  of  loss,  cattle  and  snow-drifts. 

Of  the  second  contract  bnt  41,500  were  planted — about  half  in  outs  between  E^andi- 
Tohi  and  Willmar,  and  the  balance  on  the  Pomme  de  Terre  outs,  Just  east  of  Morris. 
This  planting  was  done  late,  and  on  ground  broken  out  of  season,  and  on  the  final  esti- 
mate, two  years  after,  18,500  live  trees  were  accepted.  The  greatest  loss  occurred 
with  liombaidy  poplars,  on  the  Pomme  de  Terre  cuts,  and  the  cottonwoods  of  this  lot 
did  better  than  could  have  been  expected.  They  were  mostly  seedlings,  and  had  their 
tc^  killed  down  to  the  ground  by  frost  the  first  winter.  On  the.  Ist  of  Jtme,  1873, 
t&j  were  of  the  size  of  young  cabbage-plants')  at  the  end  of  1874  they  are  six  to  twelve 
feet  bighf  and  weU  proportioned. 

Daring  the  snmmer  and  fall  of  1872  about  sixty  acres  were  broken  ap,  in  strips  25 
feet  wide^  along  about  fifty  of  the  worst  cuts,  the  outer  edge  coming^  to  the  right-of- 
way  lii^  of  the  road,  and  the  inner  edge  within  50  feet  of  the  center  of  the  track. 
Uanx  of  these  strips  were  planted  with  acorns  in  the  fall  of  1873.  Some  of  these  were 
had,  and  the  gophers  took  the  rest.    Here  ended  the  contract  system  on  the  line  of  this 
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road»  ftod  *  tree<>plADtiDg  departmeot  wm  next  omiiiaed.<  It  wm  placed  iradOT  tbe 
eh&rfi^  of  Hod.  Leooard  B.  JSodges,  of  SaiDt  Paul,  who  proceeded  to  Olmsted  County 
and  boQgbt  half  a  million  wbite-wiilow  cuttings,  at  (2^  per  thousand.  Teams  and 
plows  were  started  two  days  in  advance  of  the  pmntiug  parties^  to  prepare  the  ground 
tor  the  oattings^  and  after  plowing  and  barrewiDg  no  til  mellowed  as  mn^  as  mMit 
be»  the  cuttings  were  set»  betweea  April  23  and  May  33, 1873^  at  deep  as  thM  ooold  bo 
stack,  and  in  isolated  tracts  from  Swede  Grove  to  Breckinridge  Flats,  a  distance  of 
over  a  hundred  miles.  The  grass  and  weeds  came  np  with  the  young  willows,  and 
required  much  care  to  keep  down. 

In  June  and  the  first  days  of  July  500  acres  were  broken  for  ftitore  tree^plantAng,  in 
strips  parallel  with  the  load,  and  on  each  side  of  the  track,  two  stripe  «a  eaoh  side, 
the  first  eight  to  sixteen  feet  wide,  with  the  right-of-way  line  in  the  middle,  and  from 
one  hundred  to  one  hundred  and  fifty  feet  faruier  back,  another  strip  on  each  side  25 
feet  wide. 

In  September  the  ground  around  the- rows  of  trees  planted  that  season  was  mowed 
and  grass  burned  to  {irotect  from  accidental  fires*  On  the  12th  of  October,  1873,  com- 
menced planting  white-ash  seed  on  some  of  the  ground  between  Willmar  and  Saint 
John,  and  by  the  time  the  ground  froze  enough  liad  been  planted  for  a  million  and 
a  half  of  trees. 

Financial  matters,  lawsnite,  and  other  cireumstances  embarrassed  opemtions  the 
next  spring,  but  115,000  white  willows,  Lombardy  aod  Cottonwood  cuttings,  were  sat, 
and  aah  and  box-elder  seed  for  two  millions  of  trees  planted.  In  the  mean  time  20,000 
European  larch  plants,  two  years  old,  110,000  plants  two  and  three  years  old,  and 
50,000  willow  cuitings  were  obtained  from  nurserymen,  and  set,  and  seeds  for  some 
millions  of  box-elder,  ash,  white,  black,  red,  burr:  and  Jack  oaks,  batteronts  and  sugar- 
maples,  were  planted  in  the  falL  The  a^  seed  planted  in  the  fall  of  1873  came  up 
witn  scarcely  a  failure,  and  grew  twelve  to  twenty  inches.  The  ash  and  box-elder 
sowed  in  the  spring  of  1874  bad  done  equally  well.  At  the  end  of  1874,  over  half  a 
million  of  the  white^willow  oattings  set  in  1873  stand  from  six  to  fowteen  feet  high, 
and  were  already  of  perceptible  use  as  wiod-breaks,  and  an  e^oal  number  of  oattings 
were  got,  by  thinning  these  rows,  for  future  planting,  leaving  as  many  more  that 
might  be  taken.  The  result  of  two  years'  planting  was  about  four  million  young 
forest  trees,  in  a  treeless  region.  The  example  of  these  operations  did  much  to  en- 
conrage  planting  by  settlers.  The  great  want  of  cheap  eottings  and  trees  had  been 
met  by  the  company,  and  plantations  of  30,000  and  40^000  trees  were  made  ou  farms, 
the  enhanced  value  of  lands  thus  improved  presenting  a  strong  inducement  for  exten- 
sive operation.* 

THE  USB  OP  WOOD  IN  PAPEB-MAEIN0. 

This  indastrj  has  in  recent  years  acquired  great  importance,  and  is 
rapidly  increasing,  both  in  Europe  and  America.  It  is  more  than  eighty 
years  since  a  paper-mill  in  Fairhaven,  Yt.,  made  wrapping-pap^r  from 
basswood-bark,  and  aboat  fifty  years  since  Cyprian  JProsper  Brard,  of 
Frejus,  in  France,  invented  a  mode  of  making  paper  fh)m  wood. 

From  this  time  down  to  the  present,  numerons  patents  have  been 
granted,  both  in  the  United  States  and  abroad,  for  reducing  wood  fiber 
to  pulp  suitable  for  paper.  Without  following  these  in  detail,  we  wilt 
remark,  that  there  are  two  general  methods  now  in  use — the  oheinical 
and  the  mechanical. 

By  the  chemical  process,  the  wood  is  cut  into  chips,  then  boiled  in  a 

^  The  snow-blockades  in  the  winters  of  1871-72  and  1873-73,  and  especially  the  great 
storm  of  January  7,  ti»  9, 1873,  ever  memorable  on  account  of  its  extent  and  destrao- 
tive  force,  and  the  misery  and  death  which  it  occasioned,  furnished  the  most  convino- 
ing  arguments  in  favor  of  some  effectual  means  for  breaking  the  force  of  these  storms, 
and  the  most  urgent  motives  for  the  earlv  and  adequate  planting  of  wind-breaks. 

*  lhin$aotions  of  Minnesota  Horticttttural Society,  January,  1876,  p.  51^  in  a  report  made 
by  the  Hon.  Leonard  B.  Hodges.  It  is  extremely  to  be  regretted  that  a  change  in  con« 
trol  and  a  short-sighted  scheme  of  economy  has  interrupted  these  labors,  and  whoHv 
stopped  further  operations.  Meanwhile,  the  abandoned  plantationsi  choked  with 
weeds  and  grass,  and  overrun  by  fires,  present  a  sad  prospect,  and,  what  is  worse,  the 
settlers  seeing  the  enterprise  abandoned  after  so  much  expenditure,  think  that  there 
is  something  wrong  in  this  attempt  at  cultivation  or  the  company  would  have  oom- 
tinned  it.  They  are  therefore  discouraged  from  planting,  from  fear  of  failure^  and  the 
whole  country  along  tiie  line  is  suffering  in  this  Interest  nrom  this  reaction. 
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Mlntjon  of  eaustie  albali  in  6k>8e,  fron  vessels  under  high  pressure  of 
steam,  and  afterward  taken  oat,  washed,  and  bleached  with  ehlorine.^ 

The  American  Wood-Paper  Company  introdnced  this  process  at  Mana« 
yank,  near  Philadelphia^  some  tw^ve  or  fifteen  years  ago,  and  have 
continued  since.  Some  other  mills  have  been  started  npon  the  chemical 
process,  and  we  have  an  estimate  of  a  papermaker  well  acquainted  with 
the  bnsiness,  that  about  twenty  tons  of  pulp  a  day  are  made,  using  sixty 
cords  of  wood. 

The  mechanical  process  most  in  use,  bears  the  name  of  Henry  Voelter^* 
of  Germany,  and  consists  in  grinding  the  wood  to  a  pulp  by  pressing  it 
against  the  edge  of  a  broad  grindstone.  The  wood  is  first  cut  into 
lengtbs  equal  to  the  width  of  the  stones,  the  iMirk  is  shaved  ofi^  Ifu^e 
pieces  are  quartered,  and  the  pith  and  knots  removed.  These  blocks 
are  then  placed  in  position,  the  fiber  of  the  wood  parallel  with  the  axi^ 
of  the  grindstone,  and  firmly  pressed  against  the  stone  by  a  sorew 
worked  automatically,  and  descending  as  the  wood  is  ground  away. 
Four  or  five  of  these  fixtures  for  holding  the  wood  are  attached  to  each 
stone,  and  water  is  supplied  freely  to  facilitate  the  grinding,  and  to 
wash  away  the  pulp.  This  pulp  is  generally  mixed  with  tliAt  from  other 
fibrous  substances  before  being  finally  made  iuto  paper. 

The  Voelter  process  came  into  use  about  twenty  years  ago,  and  was 
introduced  in  this  country  in  1868.  A  large  number  of  mills  have  been 
built  in  various  parts  of  the  country,  and  are  now  making^  daily,  about 
1%0  tons  of  dry  pulp,  usmg  for  this  200  cords  of  tfood.  The  timber 
chiefly  tned  is  poplar,  and  to  less  extent  spruce,  pine,  basswood,  and 
birdi.  The  fiber  from  the  birch  and  beech  is  shorter  than  that  from 
the  pine  and  fir,  and  it  is  whiter,  bat  not  as  strong. 

in  Germany,  there  were  aboQt  the  year  1870  thirty  mills  for  grinding 
wood  into  paper  polp.  The  industry  has  extended  into  Bussia  and 
other  countries  where  material  is  chei^,  and  with  the  increasing  de-* 
mauds  for  paper,  it  is  probable  that  the  bnsiness  will  largely  increase.^ 

It  is  found  at  times  convenient  to  be  able  to  distinguish  with  cer- 
tainty the  presence  and  proportion  of  wood-fiber  in  paper.  The  micro- 
scope will  do  this  to  a  certain  extent,  more  especially  when  the  conifer- 
ous woods  have  been  used.  The  oval  openings  or  thin  places  between 
adjacent  cells  are  generally  distinguishable  in  the  fiber  when  thus  ex- 
amined. But  a  simple  chemical  test  has  been  proposed  by  M.  Schach- 
linger,  of  Vienna,  by  the  aid  of  analine.  Some  drops  of  this,  as  found 
in  commerce,  are  placed  in  a  test-tube,  to  which  a  little  sulphuric  acid 
aod  water  are  added,  and  the  whole  is  heated  over  a  spirit-lamp.  A 
little  scroll  of  paper  supposed  to  contain  wood-fiber^  if  then  dropped  in, 
becomes  of  a  lemon^yellow  color,  more  or  less  intense,  in  proportion  as 
the  wood  is  more  or  less  considerable  in  amount. 

It  is  found  that  wood-fibre  is  distinguishable  in  some  cases,  as  to  nat- 
ural orders  and  genera  of  the  timber  used  in  making  it,  when  carefully 
impared  and  examined  under  a  microscope.    The  fiber  of  coniferous 

^  A  French  patont  eraot^d  to  the  Montgolfier  Brothers,  February  7,  IdSd,  used  wood 
naped  doira,  steeped  in  Uom- water  to  soften  the  wood,  ground  and  boiled  in  canst io 
alludi  in  salntion,  nnder  pressore.  It  was  then  crushed  under  rollers,  reboiled  in  alkali, 
aodUsaohed. 

*TIm  trpo  inventor  is  said  to  have  been  one  F.  Q.  Keller,  who,  in  1844,  took  out  let- 
t«£»*fMilmit  in  Ctormaoy  lor  a  wood-pulp  grinding  machine,  but,  lacking  means,  sold 
to  VoelteT^  and  subseqnently  fell  into  want,  so  that  the  German  papermakers  came  to 
biattlicf  bjsnbaeription^iftfiiaeZr^  Chronology  of  ihe  Origm  ana  Progress  of  leaver 
Mi  Fiqp».|lata^,  Flhh  ed.,  pp.  110-114:) 

*Al—M>wlml  extended  aecpont  of  the  wood -paper  manufacture  by  both  mechanical 
ud  ekei^Ml  processes  is  given  in  an  article  by  William  B.  Patricia,  of  Marinette, 
Wit^  pnltiiriMd  in  The  LumSenMm'g  Gaseite,  vol.  zi,  p.  133. 
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woods,  when  macerated  and  separated,  are  lon^r  and  flat,  with  dotted 
places,  and  bending  easilv  in  one  plane  only.  They  do  not  twist  and 
nntwist  when  wetted  and  dried.  The  decidaons  woods  yield  a  fiber 
averaging  a  tenth  of  an  inch  long,  and  a  little  over  a  thousandth  i>art 
Of  an  inch  in  diameter.  They  are  tabular  and  pointed,  and  when  freM 
from  intercellnlar  matter,  very  flexible. 

The  Jafq/nese  Paper  Mulberry. — Broussonelia  papyri/era. 

Visitors  at  the  Exposition  at  Vienna,  in  1873,  and  at  the  Centennial 
Exhibition  at  Philadelphia,  in  1876,  had  an  opportunity  of  examining 
articles  of  paper  and  papier-mach6  that  were  worthy  of  admiration. 
The  material  from  which  these  were  made,  was  the  bark  of  the  Brausso- 
netia papyrifera  or  paper  mulberry,  a  tree  that  grows  with  great  luxuri- 
ance where  introduced  in  the  Middle  States ;  in  fact,  multiplying  so  abun- 
dantly by  shoots  from  tracing  roots  as  to  become  a  nuisance  when  once 
established.^ 

CHABOOAL— DISTILLED  PBODUOTS  OP  WOOD. 

The  use  of  charcoal  in  the  manufacture  of  iron  and  other  metals,  and 
the  various  demands  for  its  use  in  the  arts,  render  this  subject  an  im- 
portant one  in  the  study  of  Forestry,  and  give  an  interest  to  every  ques- 
tion that  may  result  in  improved  methods  of  production  or  economy  in 
its  use.  It  has  not  unfrequently  happened  that  a  fcirnace  or  a  forge  has 
proved  profitable  until  the  supplies  of  wood  for  making  charcoal  have 
been  exhausted,  without  attention  to  the  growth  of  another  crop,  and 
it  is  reasonable  to  suppose  that  in  future,  much  more  than  in  the  past, 
calculations  upon  the  capacity  of  land  under  given  circumstances  for 
the  growth  of  wood,  the  age,  and  season  of  the  year  at  which  it  should 
be  cut,  the  kinds  of  timber  most  profitable  for  this  use^  and  the  most 
economical  methods  of  making  and  using  charcoal,  wiU  have  great 
practical  interest. 

With  the  view  of  obtaining  data  for  a  study  of  tiiis  subject,  a  circu- 
lar was  addressed  to  the  several  charcoal-iron  furnaces  of  the  conntrv, 
and  we  are  able  to  present  in  the  following  table  the  results  as  reported 
from  twenty-three  of  these  establishments.  In  the  present  state  of  this 
industry,  many  of  these  are  now  idle,  and  nothing  could  be  reported 
from  the  experience  of  the  last  year.    The  returns,  however,  represent 

^  The  prooeas  of  maaafactare  is  anknowii  as  a  practical  art  In  Earope  and  Amerioa, 
bat  a  brief  description  mav  lead  to  experiments,  and  perhaps  to  snceesafnl  applicatton ; 

The  tree  is  cultivated  with  facility  n-om  cuttings,  or  by  planting  short  pieces  of  root 
in  the  ground,  so  that  one  end  Just  appears  above  the  surface.  It  will  sometimes  ffrow 
a  foot  high  the  first  year,  and  a  yard  the  second.  At  about  the  third  year  it  will  be  at 
the  height  of  twelve  feet.  In  the  tenth  month  of  each  year  they  out  off  the  shoots 
close  to  the  root,  when  several  sprouts  will  appear,  until  they  become  a  dense  mass  of 
shoots,  which  furnish  the  material  for  paper.  They  are  cut  into  pieces  f ome  two  feet 
long,  and  warmed  in  water  till  the  bark  can  be  easily  peeled  off  by  hand.  It  is  then 
dried  in  the  open  air,  immersed  for  twenty-four  hours  in  running  water,  and  beaten  to 
separate  the  two  kinds  of  fibers  of  which  the  bark  is  composed.  The  outside  being  of 
a  dark  color,  is  used  for  making  paper  of  inferior  quality,  and  the  inner  fibers  for  the 
finer  sorts.  The  latter  are  made  into  masses  of  thirty  pounds,  washed  in  running 
water,  and  placed  in  tubs  full  of  water,  and  after  a  time  taken  out  and  pressed  by 
loa^ff  with  stones.  For  .artificial  leather  this  substance  is  then  treated  with  a  lye 
made  from  the  ashes  of  buckwheat  bran,  stirred  for  a  time,  again  washed  in  mnninff 
water  tiU  quite  free  from  impurities,  again  beaten,  and  finally  made  into  balls,  and 
formed  into  shape  for  use.  For  paper  they  add  an  extract  from  the  root  of  the  JBiMs- 
euB  manihotf  and  in  summer  some  rice-water.  It  is  then  treated  in  the  same  manner  as 
pulp  in  the  mannfaoture  of  paper. 
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a  wide  area  of  coontryf  and  may  doabtless  be  received  as  £uriy  repre- 
sentiog  the  average  ezperienee  of  the  coantry  aroand  them : 

Summarjf  ofrtimmsflrom  okarooalfumacee  wtdfiMrgm. 
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Ala. 
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Hnnniwell  Fomaoe,  Ky 

Feimaylvaiila  Tnmaoe,  Ky. .  ^ 
Chazlotie  Fninaoe,  Ky . 


Heoomliiee   Iron   ComtpaDj, 

Mich. 
Osark  Iron  Works,  Ho 
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Star  Iron  Works,  Bowen  ft. 
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Coao^,  K.  Y.{  two  Coorges, 
six  ISzes  each. 


Crown  PolAt  Iron  Company, 
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Coonty,  K.  Y. 
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aaees»  Cbarooal  Iron  Com- 
pany, Iroaton,  Ohio. 
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Capen  Iron  works.  W.  Ta ... . 

BfWaod  Inp  Company,  Caa- 
enoniwWis. 
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Mode  af  msktng  ohareoaL 


Bee4ilv«  kUns  and  eoal^pita* 


Open-air    pits    ao^ered    with 
eartli. 

1  Open-air  pita  oorerad  with 
earth;  ItDelngimpraotlcabie 
to  haul  the  wood  to  kilns. 

Conical  kilns,  of  abont  85  oords 

capacity. 
Open-air   pita    eoTored    irlth 

earth. 
Do. 
Ohlong  kilns  of  briok ;  ospactty, 

OOoocda. 

Kilns  chiefly.  Coal  thus  made  is 
as  good  sod  mnoh  oleaner  to 
work.  Tbia  mare  than  com- 
pensates for  quality,  if  there 
u  any  difBu^noe;  which  we 
donbt. 

Bonndkilna. 


Kilns  and  pits. 
Coal-pits  in  the  woods. 

Coal-pits  covered  wiA  leSTes 
and  dirti  work  done  by  tha 
Job. 

Coal-pits  in  the  woods. 

Coal-pits  In  the  monntains. 

Coslpits  in  eld  way. 

Ordinary  coal-pita. 
Coaling  on  heartiia. 
In  pits  of  sibont  35  oeidsb 
Pits  in  old  way. 
Oidinaiy  pita. 


*Bar  maUag  ene  toft  of  alaba  and  blooms. 
$9qv  o»a  ten  of  blooms  or  billsto. 


t  Wrought  iron. 

$  Seveaty-flTe  to  eighty  fbr  wrought  Iron, 


JMm^9mtrmhHfkiui$  and  ^puUHief  of  toood  tmd  fvr  $Mking  charcoal,  yiM,  renmoalf  and 

management  of  woodlatuU, 

tCh«^Mmbei8  of  these  notes  correspond  with  those  in  the  first  column  of  the  preceding  table.] 

ll  Fine  and  some  baid  iroods  used.  Oak  makes  the  best  charcoal  that  we  get.  The 
jidd  ia  about  1,600  bnahets  to  the  acre,  and  80,000  acres  are  sofficieDt  Ibr  a  permanenl 
■Opfijpw  •  f laads  eat  om  are  leeerved  for  growing  another  crop,  and  the  ftimaoe  now 
iMJi  uM  Sill 01  of  yosng  trees.  When  8  years  old  they  should  be  thinned  oat,  getting 
tUpR  MMk  and  leavfaig  the  rest  in  better  condition  for  growinff .  Some  attempts  hare 
iMiMiiaa^  planting  black  walnnts  aronnd  pastuie-fields,  not  to  no  mat  extent. 
CHiiNillNtmlnopMi  air  better  than  in  kilns,  aithongh  the  pereentage  of  yield  is  less. 
I  Oakand  Uekorr  regarded  the  best  kinds  of  timber  for  making  hard  oatbonifsroaa 
1  poplar  make  soft  ooal|  of  much  less  yalne.    Chareoal  made  ander  soil 
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it  ohwpMt  and  best.  Bftre  made  tome  fai  brick  ovens,  but  It  was  no  belter  and  mneh 
more  expeDsive,  on  aeoonnt  of  banling  wood  instead  of  ooal.  The  yield  ia  abent  1,400 
bnsbeU  to  the  acre.  About  10,440  acres  woald  yield  a  permanent  sajmly  if  no  acci- 
dent, snch  as  fires,  happened  to  ttie  growing  timber.  Many  Aimaoet  in  Kentnclcy  have 
large  tracts  of  woodland  for  growing  new  snpplies.    They  are  cat  off  once  in  S8  to  30 


3, 4, 5.  Reported  by  the  same  agent.  The  kinds  of  timber  used  are  black  oak,  chiefly ; 
white  oak,  poplar,  and  pine  in  small  qnantities.  Second-growth  oak  makes  coal  of 
best  quality.  Abont  U400  bnshels  of  coal  are  got  fh>m  an  aers.  Probably  25,000  aoces 
of  timber  would  fbrnish  a  permanent  snpply  for  two  furnaces  of  ordinary  capacity,  say 
3,000  tons  a  year.  Lands  not  specially  reserved  for  another  growth,  the  tendency  be- 
ing to  clear  and  cultivate  after  cutting  off  first  crop  of  timber.  A  second  growth  wooM 
be  fit  to  cut  in  90  years. 

[The  statistics  of  Savage  Furnace,  Kentucky,  which  may  be  taken  as  a  representa- 
tive instance  in  Eastern  Kentucky,  show  a  consumption  of  abont  19,000  cords  a  year 
for  an  average  blast  of  a  little  over  3,000  tons  of  iron.  Allowing  90  to  35  cords  of  wood 
to  the  acre,  this  would  give  a  decrease  of  forest  area  of  350  to  400  acres.  From  the  best 
information  obtained  in  this  fdmace  region,  it  appears  that  from  23  to  25  years'  growth 
is  required  to  give  an  average  of  30  to  35  cords,  and  that  a  tract  of  9,000  to  10,000 
acres  is  soflielent  for  the  maintenance  of  a  charooal-ftirnace  of  this  capacity  with  a 
perpetual  supply. — {A,  B,  Cranddll :  Beport  on  Forests  of  Greenup,  Carter,  Boyd,  and 
Lawrence  Counties,  Kv.,  p.  22.)] 

6.  Pine  wood  and  slabs,  hemlock,  tamarack,  and  black  ash  used  f6r  making  char- 
coaL    About  1,000  bushels,  or  25  cords,  are  made  ttom  an  acre. 

7.  Black,  white,  and  post  oak  used  for  coal.  Black  oak  is  the  best.  An  acre  will 
yield  about  1,000  bushels.  From  40,000  to  50,000  acrea  would  keep  a  fomaoe  perma- 
nently eoppUed.  Timber  grows  very  slowly  on  uplands  in  this  regioa  (Phelps  Cfounty, 
Eentncky),  and  cannot  bo  cut  for  coaling  before  ft  is  50  vears  old. 

8.  Timber  principally  white  and  black  oak,  with  some  hickory,  all  making  good  hard 
coal  for  smelting  purposes.  About  700  bushels  of  coal  are  made  per  acre.  The  timber 
being  small  and  of  stow  |m>wth,  30,000  acres  would  probably  be  required  to  keep  a 
furnace  permanently  supplied.  More  than  half  the  land  in  this  region  is  good  Ibr 
nothing  except  for  growing  timber.  No  second  growth  has  been  cut,  and  it  woold 
probably  require  30  years  lor  it  to  become  large  enough  for  unstable  cutting. 

9.  Beech,  maple,  birch,  and  hemlock  mostly  used  for  charcoal.  Haid  woods  are 
worth  one-quarter  more  than  soft.  Both  kinds  are  used  mixed.  An  acre  wHl  yield 
1,500  bushels,  and  00,000  acres  would  supply  the  works  permanently.  About  30,000 
acres  are  reserved,  and  a  new  nowth  may  be  cut  in  from  15  to  20  years. 

10.  Maple,  beech,  birch,  hennock,  spruce,  and  other  woods  common  to  the  countnr 
are  used.  Maple  and  biich  deemed  best,  as  far  as  economy  in  making  is  concemeo^ 
but  when  qnauty  of  iron  is  considered,  a  mixture  of  hard  and  soft  wood  ooal  is  pre- 
ferred. Their  values  are  about  as  10  to  ti.  Timber-lands  yield  about  2,500  bushels  to 
the  acre.  They  do  not  grow  timber  suitable  for  charcoal  the  second  time,  as  they  come 
up  in  wild  cherry,  and  many  years  are  required  for  other  timber  to  work  its  way  in. 
About  30  years  would  be  required  for  a  growth  worth  cutting. 

11.  Beech,  birch,  maple,  poplar,  spruce,  and  pine,  yielding  1,000  bushels  to  the  acre. 
A  tract  of  13,500  acres  would  fhrnish  a  permanent  supply,  and  a  new  growth  wouM  be 
fit  for  coaling  in  25  years. 

12.  Beech,  birch,  poplar,  and  spruce  used,  yielding  ftom  1,000  to  1,500  bushels  to  the 
acre.    Some  lands,  not  fit  for  farming  purposes,  reserved  for  timber  growth. 

13.  Chestnut,  oak,  hickory,  birch,  Sto.,  used.  The  coal  from  these  shows  the  same 
difference  in  quality  as  when  the  woods  are  homed  in  a  stove.  The  first  growth  yields 
35  to  40  cords  per  acre,  the  second  growth  10  to  40.  Two  cords  and  a  half  make  100 
buriiels  of  ooal.    The  wood  for  coaling  is  cut  off  at  from  15  to  40  years  of  age. 

14.  The  company  has  14,400  acres  m  land,  and  produce  all  the  materials  of  which 
our  iron  is  made.  Runninff  lightly  for  last  tliree  years,  but  when  in  full  blast  use 
about  12,000  cords  fi,t  each  of  two  furnaces.  All  kinds  of  wood  used,  but  chestnut  or 
roek  eak  prefcrred.  Yellow  pine  and  poplar  make  the  best  yield,  llie  gases  utiUzed 
for  making  steam  and  heating  the  hot  blast,  but  distiHed  products  not  saved.  A  cord 
will  make  40  bushels,  or  about  1.600  bushels  to  the  acre.  Lands  allowed  to  grow  up 
again,  which  they  readily  do,  and  at  20  years  of  age  will  make  a  cord  of  wood  to  the 
acre  annually,  but  at  15  years  would  not  produce  more  than  10  cords.  At  30  years 
ean  get  30  cords  of  better  wood  for  coal  tban  was  obtained  at  the  first  cutting. 

16.  Maple,  chestent,  oak,  blroh,  and  hickory.  Second  growth  of  maple,  chestnut, 
and  eak  prefened  to  hickory,  as  the  latter  makes  so  much  heat  that  ft  crumbles  or 
breaks  too  fine.  An  acre  yi^ds  900  bushels.  Being  at  the  foot  of  the  Blue  Bfdge,  the 
broken  land  reserved  for  timber  is  large.  When  cutu  it  is  allowed  to  sprout  from  the 
stomp,  and  in  90  to  95  years  is  ready  for  cutting.  Land  that  has  been  cleared  would 
require  nearly  double  th^  time  fw  growing  a  crop  fit  for  cutting. 

id.  Oak  and  white  and  yellow  pine,  with  some  maple  and  a  Uttle  beech,  get,  on  an 
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vfeng^  about  30  bosbeU  £rom  a  coed*  Woodlands  ma^  be  out  over  in  96  yean^  bnl 
are  not  specially  reserved. 

17.  Chestnnt,  oak,  and  pine,  yielding  GOO  to  600  bnsbels  to  tbe  acre.  The  land  will 
grow  up  lor  catUDg  again  In  iratn  30  to  35  years. 

la  use  yellow  pine  and  rook-oak,  maklni^  very  little  differenoe.  Tbey  yield  abool 
900  bnsbels  to  the  acre  (30  cords  at  30  bnsbels  each).  About  2,500  acres  reqnire4  to 
keep  tbe  works  supplied  permanently.  Perliaps  5,000  acres  reserved  for  wood  growth* 
It  is  fit  for  outtine  in  itO  years,  if  not  injured  by  mountain  fires  when  young. 

19.  All  kinds  ofoak,  piine,  onestaut.  poplar,  and  beeeb  used ;  the  hard  woods  making 
tbe  best  ooaL  Land  yields  about  1,600  bushels  to  the  acre.  Foiesta  abnadant  for  sup- 
plies many  years. 

20.  Oak,  chestnut,  hickory,  and  poplar  nsed  for  charcoal.  Great  damage  is  done  by 
fires  running  through  young  timber,  and  but  little  of  the  woodlands  grow  up  again. 

21.  White  and  bUok  oak,  the  latter  being  much  the  best.  Average  vield  about  40 
cords  to  the  acre;  yields  30  bushels  to  a  coroL  Timber  ia  fit  for  a  seoood  oattiug  in  30 
to  35  years.    Timber  abundant  without  seeding. 

22.  Obestnut-oak,  pine,  white  oak,  chestnut,  hickory,  maple,  dec,  nsed  for  coal,  and 
about  1,500  bushels  got  from  an  acre :  5,000  to.6,000  acres  might  supply  a  fumaoe,  the 
new  growth  being  out  onoe  in  about  20  yeais. 

23^Bed  and  white  oak  and  a  little  maple.  No  bass  or  white  woods  used*  This  is  a 
sew  enterprise,  and  cannot  state  results  of  experience, 

A  sifttifitical  summary  of  iron  mansfactare  at  ofaarcoalfomaceB  in 
New  England  and  New  York,  prepared  by  William  O.  Neilson,  for  tbe 
American  Iron  and  Steel  Association,  shows  tbe  following  result  at 
obarooal  blast  f nmaoes  in  1864 : 

New  England:  10  fnmaoes  nsed  71,569  tons  of  ore  and  3,747,489 
bnsbels  of  oharooal,  and  made  28,909  tons  of  iron ;  average,  52^  bnsbels 
tQ  a  ton  of  ore,  or  about  129  bnsbels  to  a  ton  of  iron. 

Naw  York:  16  furnaces  nsed  44,635  tons  of  ore  and  2,911,832  boshels 
of  charooal,  and  made  20,218  tons  of  iron ;  average^  65|  busbels  to  a 
ton  of  ore,  or  a  little  over  144  bushels  to  a  ton  of  iron. 

It  will  be  seen  from  tbe  foregoing,  that  while  difterences  ot  opinion 
are  expressed  with  refbrence  to  the  mode  of  manufacture,  much  the 
greatest  number  prefer  diareoal  made  in  a  coal-pit  (called  by  the  French 
meuldj  and  by  the  Germans  metier),  and  that  scaicely  a  thought  has 
been  had  as  to  the  saving  of  the  volatile  products  of  oarbonieation. 
Tbe  chief  argument  in  favor  of  making  charooal  in  the  woods,  is  tbe 
economy  in  transportation,  it  being  cheaper  to  briog  it  than  oordwood 
from  the  forests,  especially  from  distant  points  and  over  broken  ground. 

It  may  not  be  improper  in  this  connection  to  notice  some  facts  in  the 
pcodnction  of  charcoal  that  may  have  practical  application. 

The  timber  should  be  well  seasoned.  Coniferous  wood  will  dry  soonest 
if  left  after  felling  with  branches  on,  nntil  the  needles  dry  up  and  fall 
off^  as  they  appear  to  evaporate  moisture  for  a  time.  The  peeling  off  of 
strips  of  the  bark  hastens  the  process  of  seasoning,  and  splitting  still 
more  so.  Trees  felled  toward  ^e  north  expose  the  butts  to  the  sun, 
snd  this  hastens  drying.  Timber  cat  during  the  suspension  of  active 
vegetation  makes  better  charcoal  and  more  of  it  than  when  cut  in  the 
growing  season.  Floated  wood  does  not  make  coal  of  as  good  quality 
as  that  wbicta  has  not  been  soaked  in  water.  Wood  that  has  lain  too 
long  in  the  woods,  so  as  to  begin  to  decay,  makes  poor  charcoal.  The 
be^h  should  be  fierfectly  dry,  solid,  level,  and  free  from  draught,*  and  is 
ifoand  to  improve  by  use,  making  it  an  object  to  continue  it  where  pos- 
siUcy  in  preference  to  making  a  new  ona  They  are  sometimes  made  of 
stooe  or  tiles,  covered  with  a  mixture  of  sand  and  clay,  packed  hard. 
Tm  best  season  for  coaling  is  the  end  of  summer  or  early  in  autumn, 
the. wood  having  been  cut  tbe  winter  previous  and  piled  for  drying 
ttnny^  Hie  snmmier.    Tbe  expense  of  watching  a  small  meUer  is  about 

^In  »looae.  graveUy  ■oil  the  air  might  be  drawn  in  at  the  bottoip,  beyond  the  con- 
tnl  ef  those  in  ebaige,  and  to  the  great  injury  of  the  resnlt. 

Digitized  by  VjOOQIC 


128  MAKtTFACTUBE  OF  CHABCOAL. 

the  same  as  of  a  large  one,  bat,  as  in  case  of  accident  tbe  loss  migbt  be 
greater,  it  is  thongbt  safer  to  bave  tbem  of  moderate  size.  One  collier 
can  watob  two  standing  metiers  (wbere  tbe  wood  is  placed  npright)  or 
tbree  lying  mdlers  (tbe  wood  laid  borizontally)  at  the  same  time. 

Tbe  yield  of  cbarooal  varies,  bat  is  asaally  30  to  40  per  cent,  of  toI- 
ameof  tbe  wood,^  and  ftom  18  to  22  per  cent,  of  tbe  weigbt — seldom  over 
25  per  cent,  by  tbe  ordinary  metbods,  wbere  tbe  wood  bas  been  exposed 
two  or  tbree  montbs  in  the  open  air  after  catting.  Well-made  charcoal 
retains  tbe  form  and  stroctore  of  tbe  wood,  is  brittle,  and  somewhat 
cracked,  and  veiy  sonorons.  When  buried  in  tbe  earth  it  is  nearly  in* 
destractible,  and  for  this  reason  is  sometimes  ased  in  fixing  the  corners 
in  land-sarveys.  They  say  that  charcoal  bas  been  ^*too  mnch  cooked^ 
if  it  loses  its  sonorous  qnalitv,  and  is  too  much  cracked.  If  not  done 
enough  it  is  not  black,  nor  is  the  fracture  bright. 

As  a  rule,  tbe  beating  power  of  charcoal  from  different  kinds  of 
wood  bears  about  the  same  proportion  to  one  another  as  did  the  woods 
themselves,  and  with  like  degree  of  dryness  is  in  proportion  to  density. 
In  a  given  kind  of  timber  it  may  vary  greatly,  acoording  to  eUmate, 
location,  exposure,  soil,  age,  and  tbe  season  when  cut,  as  well  as  the  part 
of  the  tree  from  which  taken.  The  branches,  have  less  beating  power 
than  tbe  trunks  in  deciduous  trees,  but  the  reverse  of  this  in  the  con- 
ifers. Woods  that  dry  slowly  generally  bum  slowly^  because,  being  com- 
pact,  the  pores  do  not  admit  the  air  necessary  for  combustion,  and  their 
charcoal  lasts  longer,  but  gives  less  heat.  Wood  that  has  laid  some 
months,  and  contains  only  20  to  25  per  cent,  of  bygrometrical  water, 
makes  better  coal  than  that  burnt  green  or  very  dry.  Light  porous 
woods  and  their  charcoal  bum  briskly,  and  often  contain  gases  which 
cause  a  crackling  when  burning.  Gbarcoal  used  in  making  gunpowd^ 
is  from  light  soft  woods,  such  as  willow,  alder,  mountain  ash,  birch, 
hazel,  &C.,  and  great  care  must  be  taken  to  prevent  the  inta*oduction  of 
sand.  Tbe  woods  are  peeled,  and  are  burned  in  iron  retorts,  tiie  beat 
being  externally  applied. 

Kilns  or  ovens  for  reducing  wood  to  charcoal  are  generally  made  of 
brick,  and  are  of  two  kinds,  tiie  conical  and  the  rectangular.  The  usual 
size  of  tbe  conical  kiln  is  24  feet  in  diameter,  with  a  litUe  greater  height, 
holding  about  forty  cords  of  wood.  They  should  be  lined  with  fire-brick 
to  a  height  of  10  or  12  feet  firom  tbe  bottom,  and  are  often  plastered 
both  outside  and  inside.  A  band  of  heavy  strap-iron  should  be  placed 
around  tbe  middle,  and  they  are  furnished  with  doors  of  boiler-plate 
iron,  and  drawn  together  with  screw-bolts.  The  top  is  closed  by  a  dr* 
cular  plate  of  iron  that  may  be  raised  when  necessary.  Air-holes  are 
made  around  tbe  bottom,  which  may  be  closed  by  loose  bricks.  The 
loints  around  tbe  doors  and  any  cracks  that  may  appear  in  the  wall  are 
to  be  closed  with  clay  or  plaster. 

The  rectangular  form  is  usually  40  feet  long,  16  feet  wide,  and  15  fbet 
high  on  tbe  outside,  with  a  timber  framework.  The  walls  should  be  a 
foot  thick ;  tbe  top  \r  arched,  and  air-holes  are  provided  as  in  tbe  other 
form.  Such  a  kiln  will  bold  about  eighty  cords  of  wood,  and  will  bum 
over  3,000  bushels  at  a  time.  The  yield  by  either  of  these  kilns  with 
bard  wood  will  range  from  42  to  45  bushels  to  the  cord.  Tbe  larg^kind 
can  be  filled,  burned,  and  emptied  in  about  four  weeks,  and  tbe  smaller 

^  In  Sweden  the  yield  is  about  63.2  per  cent,  of  Tolume,  with  the  Pirntt  vioca  and 
Abies  exoetsa.  Where  tbe  wood  is  set  TerticaUy,  it  is  about  5  to  8  per  cent,  lees  ihaii 
where  it  is  horizontal.  In  Upper  Silesia  it  is  52.6  per  cent,  for  the  stem,  42.7  for  the 
branches,  and  39.5  for  the  roots.— Parcy. 
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kind  ODce  in  three  weeks,  which  is  abont  the  time  commonly  taken  to 
bum  a  coal-pil.i 

From  experiments  made  by  Marons  Ball,  abont  fifty  years  ago*,  dead 
wood  was  fonnd  to  prodoce  the  same  quantity  of  charcoal  as.  tlie  same 
cut  in  a  living  state,  and  the  limbs  of  trees  mslde  coal  of  greater  density 
than  the  trunk.  Stove-dried  ebony  (specific  gravitv  1.090)  gave  33.82 
per  cent,  of  charcoal,  a  greater  average  than  a%j  other  kind  tried,  and 
its  specific  gravity  was  also  greater,  being  .888.  Its  fracture  much  re- 
sembled that  of  some  mineral  coals.  Stove-dried,  live-oak  (speeifto 
gravity  .942)  gave  32«43  (specific  gravity  Ml)'y  tortoise-shell  wood 
(sepecific  gravity  1.212)  gave  30.31  (specific  gravity  .866) ;  cocoa  (specific 
gravity  1.231)  gave  28.53  (specific  gravity  .742),  and  Turkey  box-wood 
(specific  gravity  .933)  g^ve  27.24  (specific  gravity  .622). 

We  draw  the  conclusion  that  the  density  and  durability  of  charcoal 
firom  different  woods  are  not  due  to  the  amount  of  carbon  that  they  con- 
tain. The  percentage,  specific  gravity,  and  weight  of  charcoal  from  a 
great  variety  of  American  timber-trees  are  given  in  the  table  of  Mr.  Bull, 
upon  a  subsequent  page  of  this  report. 

The  percentage  of  charcoal  in  the  same  wood  varies  according  to  its 
age  and  the  manner  in  which  it  has  been  prepared,  whether  quickly  or 
slowly.  The  following  results  obtained  by  Elarsten,  modified  in  part  by 
the  experiments  of  M.  Yiolette^  will  illustrate  this  point 

PtroaUoifB  of  charoodl  qf  young  and  old  Timber  humod  9hwly  or  rapidly. 
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>  In  Septembet,  1862,  the  Swedish  Government  offered  a  prize  of  1,500  rix-dollarB  for  a 
popular  tresMae  on  the  mannfactare  of  charcoal  and  the  preparation  of  peat.  In  March,. 
ISBiy  ibnr  trellises  had  been  offered,  bnt  none  were  accepted.  In  Jnne,  1667,  sevoa 
were  preeented,  hot  neither  received  ^e  prize,  bat  the  committee  decided  to  give  the> 
antboEs  of  the  two  best  850  rix-dollars,  npon  condition  of  bein^  allowed  to  use  them. 
These  were  placed  in  the  hands  of  Mr.  G.  Svedelins,  who  was  designated  to  prepare  a. 
wcffk  0D  charcoal-making,  availing  himself  of  whatever  information  he  misht  be  able 
to  get  His  book  is  entitled  ''  Om  Kolning  i  Mila  ;  "  and  it  was  published  in  1872.  A 
tonalation  by  Pro£  B.  B.  Anderson,  of  the  University  of  Wisconsin,  with  notes  by  Prof. 
W.  J.  li.  Kicodemns,  of  the  same  institation,  was  pablished  in  New  York,  in  1875,  an- 
der  the  title  of  "  Hand-Booh  for  Charcoal-BurneraJ*  It  relates  chiefly  to  the  constraction 
and  bmnini^  €imeiler»  or  eoalpitSt 

The  reader  is  also  referred  to  the  following : 

Art  d»  CHarhonmier,    By  Da  Hamel  dn  Moncean,  Paris,  17^. 

Memoire  mtr  «a  Kouvelle  appareil  pour  le  oarbonimtion  des  Bois  m  foviU  By  £ .  Dromart, 
Fttrkl868. 

CmomUaiion  du  Bois  et  emploi  du  oomhuHille  dane  la  metatlurgie  da  Fer»  By  A.  Gillof, 
PariB^pp.390. 

CarhonkaiUm  de$  B(A$  em  vaeee  elos  et  niiUsaiUm  dee  produote  dAivA,  By  Camille  Vin- 
eent^  Paris,  1873. 

On  ihe  maHne  of  dkarcoal,    Jonmal  Franklin  Institute  (1831),  vii,  71. 

Penile  MitaSmrgy.    (1875.)  Pp.  36G>414. 

Kmeiet^e  l^em  der  MetaUurgic.    Vol.iii. 

Tba  wd^  of  Charles  David  Von  Uhr,  Thomas  Scheever,  C.  A.  Smith,  G.  A.  Molinder, 
and  Pecdliiaod  Von  Klein,  also  contain  valnable  information  npon  this  subject. 

*Eameriwimte  to  deiarmine  the  comparative  value  of  the  principal  varieties  qf  fuel,  &c.f 
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The  quantity  of  carbon  in  charcoal  depends  upon  the  temperature, 
the  duration  of  the  process,  and  th^  kind  of  wood.  Acq)rding  to  the 
experiments  of  Yiolette,  100  parts  of  buckthorn  wood  gave :  At  250^ 
(0.),  50  parts  of  charcoal ;  at  300o,  33 }  at  400Py  20 ;  and  at  a  white 
heat  (about  l,800o  C),  but  15  parts,  the  times  in  each  case  being  alike. 
Then  the  duration  varies ;  in  working  at  the  same  temperature  the 
amount  of  charcoal  is  proportioned  to  the  time  employed,  more  volatile 
parts  escaping  in  some  cases  than  in  others.  The  composition  oi  char- 
coal varies  with  the  temperature  at  which  made :  thus,  at  250^,  the 
carbon  tbrms  65  per  cent. ;  at  300^  it  is  73  per  cent ;  at  400^  it  is  80 
per  cent. ;  and  at  about  1,500<^  it  is  96  per  cent. 

Woods  of  compact  grain  carbonize  more  slowly,  and  yield  a  coal  of 
greater  density  and  greater  quantity.  The  following  results  were  ob* 
tained  in  woods  dried  at  150^  and  carbonized  at  300^ : 

Elm,  46.99 ;  guaiacum,  41.86 ;  box,  40.44 ;  ash,  38.28 ;  oak,  34.60 ; 
hornbeam,  34.44 ;  birch,  34.17;  maple,  33.75;  buckthorn,  33.61 ;  cornel, 
33.36. 

The  variable  composition  of  different  woods,  charred  at  the  same  de- 
gree of  heat,  is  given  by  pv centages  in  the  loUowing  table  from  Yin- 
cent: 


Woods. 


Carbon. 


HydiogOD. 


OzTgenand 
niteogen. 


AAhM. 


Snokthorn 

Birch 

Box 

Ath 

Maple 

Cornel.... 
Hornbeam 
Poplar  — 

Holly 

Aspen 

Elm."r.".l 


73.936 
71.133 
7a  499 
7a  395 
7a  069 
69.096 
6a  635 
68.741 
6a  981 
6a  169 
67.481 
66,868 


4.S54 
4.553 
a  740 
4.539 
4.613 
a840 
4.143 
4.866 
4.741 

a  513 

4.099 
4.669 


8L968 
8a554 
34.115 
84.367 
84.893 
8&490 
3a  388 
3a  539 

sasTO 

3a  739 
3a  479 

saisi 


0.760 
a643 
0.093 
a435 
0.684 

a  641 
aess 

a  847 

a5e9 
asoo 
as6B 


Charcoal  exposed  to  the  air,  absorbs  moisture  in  variable  quantity 
according  to  the  temperature  at  which  it  was  burned.  Thus,  at  15(P 
it  absorbs  21  per  cent,  of  its  weight ;  at  250^,  7  per  cent. ;  at  350^,  6  per 
cent.;  at  45(P,  4  per  cent. ;  and  at  about  1,5000,  about  2  per  cent.  The 
rule,  then,  is,  that  the  higher  the  temperature  the  less  the  absorption. 

The  charcoal  from  high  degrees  of  heat  is  a  better  conductor  of  elec- 
tricity. This  property  is  very  feeble  in  coals  obtained  at  150°  to  300^, 
but  at  1,5000  it  is  two-thirds  as  great  as  iron.  The  carbon  from  gas- 
retorts  is  used  for  the  positive  poles  of  circuits,  and  for  the  pencils  used 
in  generating  electrical  lights. 

The  kindling  tempera!  ure  in  the  open  air  is  higher  where  the  heat 
has  been  greater.  Thus,  coals  burned  at  260^  to  280^  take  fire  at  340^ 
to  360O  ;  those  burned  at  290o  to  350o  take  fire  at  360o  to  370o  •  those 
at  400O  kindle  at  400o ;  and  those  at  1,000°  to  1,500°,  at  600°  to  800°  j 
and  these  latter  burn  with  difficulty. 

Charcoals  once  kindled  bum  for  a  time  that  decreases  according  as 
the  temperature  of  carbonization  ^as  been  greater — those  of  lower  de- 
gree lasting  longer.  When  freshly  drawn  from  the  kiln  or  meHer^  and 
after  complete  cooling,  charcoal  is  liable  to  spontaneous  combustion  at 
common  temperatures,  from  the  property  it  has  of  condensing  the  gases 
in  its  pores.  It  is  obviated  by  lightly  sprinkling,  so  as  to  supply  the 
moisture  it  would  take  in  from  the  air. 
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Charcoal  will  absorb  colorinfr  matter,  forming  insolable  compoands 
with  many  inorganic  bodies.  It  is  probable  that  the  bodies  absorbed 
contract  a  kind  of  adhesion  npon  the  sarface,  in  the  manner  of  mordants 
in  lixing  the  colors  in  tissues.  The  organic  matters  absorbed  cannot  be 
separated  without  modifications;  wood-charcoal  absorbs  gases  withoat 
combining  with  them.  The  volume  is  variable  according  to  the  nature 
of  the  gas,  those  most  soluble  in  water  being  most  absorbed  by  the 
charcoal.  The  volumes  of  different  gases  absorbed  are  stated  as  fiollo ws : 
for  one  of  charcoal,  viz^  ammonia,  90;  hydrochloric  acid^  85;  sulphuric 
acid,  65 ;  hydro-sulphuric  acid,  55 ;  protoxide  of  nitrogen,  40 ;  carbonic 
acid,  35;  bicarbonated  hydrogen,  35;  oxide  of  carbon,  9.42;  oxygen, 
9.25;  nitrogen,  7.5;  hydrogen,  1.75.  Grases  absorbed  by  charcoal  are 
given  out  in  a  vacuum.  Damp  charcoal  loses  in  a  great  degree  its 
property  of  absorbing  gases. 

In  the  industries  this  absorbing  power  of  charcoal  is  employed  in  dis- 
infecting certain  places  where  noxious  gases  abound,  and  in  purifying 
liquids.  Muddy  waters  filtered  through  charcoal  placed  in  layers  be- 
tween sand  will  be  rendered  pure  and  potable,  and  may  be  preserved 
a  long  time.  The  inside  of  water-casks  in  ships,  if  charred,  will  keep 
the  waters  sweet  for  a  long  time. 

Charcoals  made  from  certain  vegetable  substances  are  employed  as 
coloring  substances,  such  as  Spanish  black  ftrom  cork,  peach-black  from 
peach-stones,  and  lampblack  from  resinous  woods  and  the  resins. 

The  Chinese  have  a  method  of  charring  wood  in  pits  and  arched  cham- 
bers in  the  ground,  and  carry  the  process  to  great  perfection.^ 

The  Moreau  process. — Attention  has  been  drawn  in  France  within  a 
few  years  to  a  process  of  carbonization  invented  by  Jules  Moreau,  by 
which  it  is  claimed  a  saving  is  made  in  the  amount  and  quality  of  the 
charcoal,  and  still  further  in  the  condensation  of  volatile  products,  by 
which  the  offensive  odors  of  coal-making  are  avoided,  and  profitable 
materials  besides  charcoal  are  obtained. 

This  apparatus  consists  of  a  cylinder  of  thick  sheet-iron,  of  a  size 
tiiat  can  be  easily  carried  by  two  men,  about  two  meters  high,  and  of 
the  same  diameter.  It  will  hold  about  six  cubic  meters  of  wood  and 
has  at  the  upper  end  a  manhole  for  filling  with  wood,  and  a  pipe 
through  which  the  fire  is  introduced  in  kindling  and  the  smoke  may 
escape.  At  the  lower  part  are  six  registers  tli^ough  which  the  air  is 
admitted  into  a  circular  tube  pierced  with  holes  on  the  under  side,  so 
that  the  air  is  sifted,  as  it  were,  in  entering  the  vessel.  The  apparatus 
sets  on  the  ground,  and  has  no  bottom,  so  that  when  the  operation  is 
finished  it  can  be  turned  over  on  its  side  and  the  charcoal  is  at  once 
obtained.  The  yield  is  claimed  to  be  from  41  to  43  per  cent,  in  value, 
and  30  per  cent,  in  weight,  a  hectoliter  of  such  coal  weighing  23  to  25 
kilograms.  It  is  also  used  for  carbonizing  peat.  The  quality  of  the 
coal  may  be  varied,  and  wood  may  be  torrifled  for  use  in  high  furnaces, 
the  yield  in  this  case  being  75  per  cent,  volume.  Three  workmen  can 
tend  ten  pieced  of  this  apparatus,  each  yielding  25  hectoliters  of  char- 
coaL* 

The  Drcmart  proeess.^This  consists  in  carbonizing  wood  in  an  apim- 
ratns  made  of  iron,  which  may  be  taken  apart  in  sections  and  put  up  in 
a  new  place,  as  occasion  may  require.  It  allows  the  process  of  carbon- 
ization to  be  regulated  so  that  it  may  be  done  rapidly  or  slowly,  and,  as 

*8ee  Pere^M  MetaUurgy  (1875),  p.  384,  where  fignrea  are  nven  of  the  ooDstmctioDS 
wed.  The  AnnutUre  du  J<mr.  de9  Mines  d9  BusHe,  1838,  p.  375,  gives  an  article,  by  M. 
Kovaoko,  deec^biDg  the  ChiDeee  methods. 

s  Beoue  de$  JBaux  et  ForSts^  yi,  94 ;  viii,  416 ;  zi,  366. 
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is  claimed,  with  great  uniformity  of  result  It  consists  of  a  floor  com- 
posed of  48  iron  plates  resting  in  a  frame- work  of  iron  npon  the  gronnd, 
properly  prepared  by  packing  solid  clay,  or  by  masonry,  so  as  to  afiBuxl  a 
level  circular  area  with  a  groove  around  the  edge  for  receiving  the  iron 
plates  of  the  aidet  A  series  of  10  plates  of  iron  is  arranged  in  a  drele, 
and  above  these  two  other  ti^rs  still  above,  forming  a  dome«haped  kila 
or  oven,  held  together  by  iron  bands  and  bolts,  with  an  iron  chimne^v  at 
the  toQ,  and  eight  smaller  dumneys  around  the  sides,  commanicating 
with  openings  in  the  base.  A  large  docur  is  provided  below,  and  « 
smaller  one  above,  for  filling  with  wood  and  foif  withdrawing  the  char- 
coal. By  a  ladder  and  plcOform  the  workmen  can  reach  the  chimney 
at  the  top  for  regulating  th<e  draught.  The  whole,  when  in  use,  is  luted 
with  clay  so  as  to  be  air-tight,  except  as  air  is  admitted  at  will.  Below 
the  iron  floor  is  a  flue  with  a  fire-place  opening  extcomally.  It  should 
be  made  of  hard-burned  bricks,  and  the  flre-plaoe  may  be  large  for 
burning  brush  and  other  waste  wood*  This  serves  for  kindling  the  kiln 
and  for  assisting  the  process.  The  wood  is  piled  vertically  excepting 
toward  the  top.  The  usual  charge  is  50  stores  (about  14  cords),  but  it 
may  be  raised  to  70  where  the  ground  is  dry.  The  heaviest  piece  does 
not  weigh  over  50  kilograms  (1 10  pounds),  so  that  it  may  be  carried  to 
any  place  in  the  woods^  The  whole  weight  for  a  50-st6re  kiln  is  4,500 
kilograms  (9,920.7  pounds),  and  one  for  20  stores,  1,800  kilograms  (3,903 
pounds).  For  the  former  the  base  is  5°'.2  (19§  feet)  across.  The  re- 
moval and  putting  up  depends,  of  course,  upon  local  cjrcumstances;  the 
costs,  at  a  minimum,  180  francs.  It  is  commonly  moved  about  twice  a 
year. 

The  tiqie  required  for  burning  variea  from  48  to  50  hours.  It  is 
claimed  that  the  apparatus  will  la^  ten  years  in  common  use,  except 
that  the  lower  side  plates  and  doors  may  need  renewal.^ 

Bed  oharcoal^Tarrefted  wood. 

About  1830,  a  method  was  introduced  in  France  for  the  semi-carboni- 
zation of  wood,  by  placing  it  in  chambers  built  at  the  mouths  of  fur- 
naces and  exposed  to  a  heat  by  which  the  water  and  acetic  acid  were 
expelled  but  the  combustible  gases  left,  which  would  contribute  to  the 
heating  properties  of  the  coal  thus  partly  produced,  and  a  considerable 
saving  of  fuel  gained.  This  product  is  known  as  *^  red  charcoal,"  and  for 
certain  metallurgical  processes,  such  as  melting  cast  iron,  it  is  said 
about  thirty  per  cent,  is  saved  in  the  cost  of  fuel  over  the  amount  re- 
quired with  charcoal  fblly  carbonized. 

Torrefied  wood  is  wood  that  has  been  heated  enough  to  drive  off  the 
hygroscopic  water,  and  just  to  a  point  where  carbonization  begins. 
In  beech,  this  product  resembles  the  wood  itself,  except  in  color.  It 
may  be  split,  cut,  or  sawed,  but  is  not  so  strong  as  the  original  wood. 
It  ignites  easily,  does  not  impair  by  keeping,  and  burns  with  a  copious 
flame  and  with  intense  heat.  It  is  understood  that  some  of  the  charcoal 
furnaces  in  the  Lake  Superior  region  use  wood  not  fully  charred  with 
good  results,  but  we  have  no  precise  account  of  their  methods.'    i 

'  Ann,  dea  Mines,  b,  3, 1837,  xi,  p.  527,  and  8. 3,  1638,  xiii,  487, 595,  contain  articles  by 
Saavage  npon  this  method.  8ee,  also,  an  article  on  '*  The  Economy  effected  by  the  Use 
of  KedCharcoal,'' by  Bernard  Frenow,  in  the  Engineering  and  Mining  Jowrnaly  N.  Y., 
March  2, 1878. 

>R.  Freeenius,  in  Erdmann^s  Jour.fUr  Prakiisoh  Chemie,  186S,  ciii,  88.  In  1830,  Ecbe- 
nient,  a  Belgian,  made  brown  charcoal  in  piles.  See  Ann,  des  MineSf  s.  3,  xvl,  654,  and 
T§ro^9  Metallurgy  0^^)i  P*  410,  where  a  description  of  the  process  is  given. 
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« 

nxuMmATma  gas  fbom  wood. 

Qas  is  now  made  of  great  excellence  from  wood,  and  in  conntrieB 
where  the  price  of  coal  suitable  for  gas-works  has  raised  above  the  point 
at  which  it  could  be  used  with  profit,  experiments  have  been  going  on 
for  years,  in  the  hope  of  finding  an  economical  substitute.  Wood, 
peat^  the  dregs  of  grapes,  and  other  substances  have  been  tried.  The 
first  results  with  wood  proved  so  unsatisfactory,  that  it  was  for  a  time 
abandoned^  as  gas  obtained  at  a  low  heat  has  but  moderate  illuminat- 
ing power.* 

In  1869,  Pettenkofer,  of  Munich,  in  experimenting  upon  the  carbon- 
isation of  wood,  observed  that  the  gas  obtained  at  low  temperatures- 
was  not  rich  in  the  hydrocarbons,  but  that  when  raised  to  a  cherry-red 
heat,  the  gases  disengaged  by  the  reaction  of  the  elements  were,  when 
purified,  much  superior  in  illuminating  power  to  the  best  obtained  from 
coaL  With  this  discovery  Biedinger  has  been  able  to  establish  the 
manufacture  of  wood-gas  as  a  profitable  industry. 

The  kind  of  wood  used  for  gas  appears  to  have  but  little  influence 
upon  the  yield,  as  is  shown  by  the  following  table : 

Cubic  meters  of  purified  Oas  obtained  from  100  Jcilograms  of  Wood.* 

Pine 33,840  1  Larch... 33,000 

Fit 38,880     Willow 39.600 

ToplM 35,440     Oak 84,020 

Baw-wood 39,800  |  Beech 33,450 

The  hygrometrical  condition,  however,  has  much  influence,  as  well 
upon  the  quality  as  the  quantity  of  the  gas- product;  in  fsust,  we  notice 
that  if  a  part  of  the  wood  be  already  carbonized,  the  portion  not  decom- 
posed will  disengage  the  vapor  of  water,  which,  passing  over  the  incan- 
descent carbon,  will  form  much  oxide  of  carbon  and  of  hydrogen,  which 
will  proportionally  reduce  the  illnminating  power  of  the  gas.  From  the 
above  it  will  be  inferred  that  in  making  gas  firom  wood,  we  should  select 
the  kinds  that  commercially  offer  the  greatest  advantage,  without  being 
particular  as  to  the  kind ;  and,  furthermore,  that  it  should  be  dried  as 
much  as  possible  before  using,  and  be  used  as  soon  after  drying  as  may 
be,  because  it  will  rapidly  regain  by  absorption  £rom  the  air  much  of  the 
moisture  it  has  lost' 

^Tho  first  person  who  attempted  to  sabmit  wood  to  distillation  for  the  purpose  of 
obtaining  ^as  and  other  products,  was  Philip  Lebon,  near  the  close  of  the  last  cen- 
toiy ;  ana  in  the  year  Vlll  (1709)  he  took  out  a  French  patent  for  new  methods  of 
using  combustibles  with  greater  economy,  as  well  for  heat  as  for  light,  and  for  collect- 
ing the  different  products.  Three  years  after,  he  obtained  the  use  of  a  part  of  the 
BoQvray  forest,  near  Havre,  for  the  manufacture  of  tar,  engaging  to  aeliver  five 
quintals  a  day,  and  with  apparatus  of  large  dimensions  he  was  able  to  supply  a  nota- 
ble quantity  of  tar  for  the  marine.  He  died  in  Paris  in  December,  1804,  and  the  busi- 
ness was  continued  under  his  widow's  direction  till  1811. 

'By  dividing  these  quantities  by  16  we  shidl  have  very  nearly  the  cobio  ibei  of  gas 
ftom  one  pound  of  wood. 

*In  pnictice;they  use  for  this  purpose  the  heat  lost  in  the^distUling-ovens,  by  build- 
ing behind  them  a  room  in  masonry,  which  becomes  a  true  stove,  the  floor  being  made 
ofeast-iron  plates,  under  which  the  products  of  combustion  pass  from  the  ovens  to  the 
chimney.  Tiie  wood  is  piled  in  this  room  and  left  about  twenty-four  hours.  It  is  then 
taken  out,  to  be  placed  from  time  to  time,  as  occasion  requires,  in  the  retorts  of  the 
gts-works. 

The  tetorts  for  making  wood-gas  should  be  so  arranged  tbat  the  volatile  products 
Aould  be  snbiected  for  a  certain  time  to  a  high  temperature.  The  first  ones  employed 
^an  divkled  oy  partitions,  and  the  disengaged  products  passed  into  the  exterior  com- 
partments,  the  wood  being  placed  in  the  midale.  But  this  form  of  apparatus  was 
TOtod 8g  meonvenient  in  practice,  that  they  were  obliged  to  abandon  its  use.  Biedinger 
>tt(an]9M  to  use  the  common  gas-retorts,  making  them  considerably  larger  than  tie 
wme  of  wood,  and  obtained  very  good  results,  which  has  led  to  the  general  use  of 
tctma  of  ttijs  land.  The  wood  gives  off  very  rapidly  a  large  amount  of  gaseous  prod- 
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Other  distilled  products  of  wood, — ^Beferring  to  special  treatises,  and 
especially  to  V iDcent's  above  qaoted,  for  a  particular  acconut  of  methods, 
we  can  here  only  enumerate  some  of  the  principal  liquid  and  crystal- 
lioe  products  to  be  obtained  from  woods,  chiefly  from  the  oak,  beech, 
hornbeam,  and  other  hard  woods — ^not  earlier  than  20  years  of  age,  and 
cut  in  the  winter-time. 


QCtSy  which  oaasra  a  considerable  cooling  of  the  retorts,  and  therefore  it  becomes  : 
easarv  to  apply  a  large  amount  of  heat  within  a  very  short  time.  The  material  of 
which  the  retorts  are  made  shonld  therefore  have  a  greater  power  of  conducting  heat 
than  those  used  with  coal.   It  is  therefore  best  that  thev  should  be  made  of  cast  iron. 

The  form  of  the  retorts  is  generally  the  same  as  that  for  coal.  The  charge  being  50 
kilograms  (110^  pounds)  of  dry  wood,  they  should  be  11.8  to  13.8  inches  high,  22  to 
231  inches  wide,  and  102j^  to  106^  inches  long.  For  a  charge  of  75  kilograms  (165| 
pounds),  we  use  retorts  172  inches  high,  25.6  inches  wide,  and  106}  inches  lonff. 

A  retort  of  the  first  of  these  sizes  wiU  yield  from  200  to  240  meters  (7,008  to  8,475 
cubic  feet)  in  24  hours,  while  one  of  the  second  size  should  give  250  to  300  meters  (8,829 
to  10,594  cubic  feet)  in  the  same  time. 

From  what  has  been  said  it  will  be  inferred  that  the  furnaces  should  be  like  those 
employed  for  coal,  but  with  a  larger  amount  of  grat'C-surfaoe.  In  regular  working 
order,  an  operation  lasts  an  hour  and  a  half,  and  about  one-half  of  the  whole  volume 
of  gas  is  disengaged  during  the  first  half-hour  of  the  distillation.  When  the  operation 
is  done,  the  retorts  are  opened,  and  the  charooal  is  drawn  out  into  sheet-iron  extin- 
guishers, which  are  at  once  closed  and  luted,  and  then  left  to  cool. 

As  the  ffases  come  out  of  the  retorts,  they  pass  into  a  cask-shaped  vessel,  and  then 
to  the  cooling  apparatus;  but  becMise  of  the  very  rapid  distillation  of  the  wood  these 
parts  of  the  apparatus  should  have  a  very  considerable  diameter,  and  should  be  oooled 
more  energetically  than  those  used  in  making  coal-gas.  They  generally  give  a  ^ 
shaped  form  to  the  section  of  the  cask,  to  facilitate  tiie  Joining  of  the  plunging-pipes 
coming  from  the  retorts,  and  place  it  in  a  sheet-iron  vat  that  is  cooled  ny  a  stream  of 
cold  water.  Moreover,  as  the  products  are  strongly  corrosive  irorn  the  acetic  add,  it 
is  well  to  make  the  coo'ing  apparatus  of  copper,  because  sheet  iron,  or  even  cast  iron, 
would  be  otherwise  rapidlv  consumed.  In  the  receiving-cask  the  tar  and  pyroligneons 
acid  are  condensed,  and  now  out  in  a  steady  stream.  The  gas  on  coming  out  of  this 
receiver  passes  into  coolers  and  washers  analogous  to  those  used  for  coal-gas,  and  then 
into  pits  of  lime-purifiers. 

Wood-gas  contains  a  quantity  of  carbonic-acid  m.  varving  from  a  quarter  to  a  fifth 
part  of  the  whole  vohime,  from  which  it  will  bo  inferred  that  the  hvdrated  alkalies 
are  the  only  agents  that  can  be  advantageously  employed  for  the  rapid  purification  of 
such  a  mixture.  They  therefore  pass  the  gas  tmrough  purifiers  charged  with  qnickliaiey 
mixed  with  light  substances  for  dividing  it^  such  as  tan-bark,  mosses,  or  sawdosti 
placed  in  layers  two  or  three  inches  thick,  taking  care  to  make  the  gas  pass  np  evenly 
through  the  layers  of  half  lime.  In  practice,  they  use  100  to  110  kilograms  (220^  to 
242^  pounds)  of  lime  for  purifying  100  cubic  meters  (3,531  cubic  feet)  of  ffas,  witiii  10 
square  meters  (107.6  square  feet)  of  the  loose  materials,  and  still  there  will  often  re- 
main from  one  to  two  per  cent,  of  carbonic-acid  gas  in  the  purified  gas.  The  lime 
absorbs,  besides  carbonic-acid  gas,  some  of  the  acetic  acid  which  has  escaped  oondeosa- 
tion,  and  some  of  the  phenols,  which  are,  however,  but  imperfectly  absorbed.  The 
enormous  amount  of  lime  needed  in  purifying  wood-gas  is  a  great  inconvenience  in 
this  manufjEbcture. 

The  following  table  shows  by  percentages  the  composition  of  gas  from  different 
kinds  of  wood  after  purification : 


Kind  of  wood. 

Oxide  of  csr- 
boo. 

Hydrogen. 

Hanb-gas. 

HesTy  hydro* 
oarbon. 

Poplnr.  ...•••......>••••>. •••-••••••• 

SSw62 
S2.30 
40.88 
Sd.04 

31.84 
48.67 
29.76 
89.60 

3S.30 
81.17 
20.96 
84.02 

7.84 

SftfM- wood ■....■.■■.■•••••■••■>>•...• 

7  91 

I«aroh..... ............. .............. 

9100 

Willow 

7.34 

We  see  from  this,  that  wood-^,  like  coal-gas,  is  a  mixture  of  the  oxide  of  carbon, 
hydrogen,  marsh-gas,  and  thelieavy  hydro-carbons  which  render  it  illuminating. 
Among  the  latter  we  may  mention  acetylene,  olefient  gas,  propylene,  benzine,  toluene, 
xylene,  &c.  The  production  of  the  heavy  carburets  takes  place  especially  at  the  be- 
ginning of  the  distillation,  and  goes  on  diminishing  very  rapidlv,  so  that  the  gasy  toward 
the  end  of  the  process,  has  very  little  illuminating  power.  According  to  Liebeg's  ex- 
periments, the  light  of  wood-gas  is  to  that  from  coal  as  ^  is  to  5. 

The  density  of  wood-gas  is  quite  considerable,  and  varies  between  0.(5  and  0.7,  which 
is  chiefly  due  to  the  large  proportion  of  the  oxide  of  carbon  which  it  contfthaa.    But 
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Wh^i  wood  is  sobmitted  to  diBtillation  in  close  vessels,  tbe  volatile 
prodaqts,  beside  gases,  vary  acoordiog  to  tbe  nature  of  tbe  wood,  tbe 
temperature,  and  tbe  time  employed  in  tbe  process.  Tbere  come  over 
the  vapor  of  water,  mingled  witb  acetic  acid,  me(bylio  alcobol,  acetate 
of  metbyl,  acetone,  creosote,  pbenols,  and  tar4ike  substances  of  complex 
composition,  and  of  relatively  small  amount^ 

with  a  giren  oiifioe,  and  under  eqaal  piessnre,  the  amoont  of  Ras  paesiof;  ont  will  be 
in  proportion  to  the  square  root  of  tbe  density.  Moreover,  to  oam  tbe  oxide  of  car- 
bony  wmob  forms  so  large  a  proportion  in  wood-gas,  we  need  mocb  less  air  than  in 
burning  a  sas  rieb  in  protocarbonated  hydrogen.  The  air  wiU  penetrate  more  rapidly  a 
jet  of  wood-gas  than  a  similar  one  of  coal-gas,  and  if  we  do  not  increase  the  thickness 
of  the  Jet  of  gns,  the  relatire  excess  of  air  will  reduce  the  illuminating  power  to  a 
point  that  wil^  so  to  speak,  annul  it.  We  see,  therefore,  that  burners  that  operate  well 
with  coal-gas  would  not  serve  the  purpose  with  wood-gas,  and  vice  vena,  under  a 
pressure  of  3  to  3  millimeters  of  water  (about  i^  to  i  of  an  inch),  the  bat-wing  tips, 
having  a  width  of  about  0^^.  9  (0.0394  inch.)  gives  the  best  results  with  wood-gas. 

The  secondary  products  in  the  making  of  wood-gas  are  tar- water  and  charcoal  The 
former  of  these,  condensed  in  the  receiving-eask  and  in  the  refrigerators  beyond,  are 
left  to  stand  in  wooden  tanks  to  allow  the  tar  to  separate  from  tbe  acid  waters,  and  the 
latter  are  then  saturated  with  quicklime,  so  as  to  form  the  pyrolignite  of  lime  by 
TCoceosus  above  indicated,  which  reduces  auite  considerably  the  cost  of  making  gas. 
From  one  hundred  parts  of  wood  they  get  fifty  to  sevent5r.fi ve  of  the  crude  acetate  of 
lime,  dry.  The  tar  when  separated  wul  serve  to  mix  with  coal-dust,  or  may  be  used 
directly  for  painting.  They  represent  about  2  per  cent,  in  weight  of  the  dry  wood 
need.  Tlie  oharcou  is  very  light  when  carbonized  quickly  from  tender  woods,  and 
boms  easily  and  rapidly.  It  serves  very  well  for  domestic  use,  and  is  bure  to  find  a  ready 
sale  in  cities. 

Tbe  advantMes  of  wood-gas  are  as  follows :  It  is  completely  free  from  sulphurous 
Aimes,  which  do  so  much  iigury  to  {mints  having  lead  as  their  base,  as  often  happens 
with  coal-^;aB  when  imperfectly  pnrified,  and  in  burning  it  gives  out  no  sulphurous 
acid.  A  ^ven  weij^t  of  wood  will  furnish  more  gas  than  a  like  weight  of  coal,  and 
more  rapidly.  It  rollows  that  for  a  given  production,  a  considerable  less  amount  of 
apparatus  is  needed,  and  less  space  than  for  ooal-gas.  The  making  of  wood-gas  is 
inore  profitable  than  from  coal  wherever  pine  or  fir  wood  (not  floated)  costs  less  than 
ooaKgas ;  but  we  must  alwavs  take  into  account  the  lime  needed  in  purifying,  which 
Is  sometimes  difficult  to  obtain  at  a  low  prioe  in  certain  localities. 

But  we  may  use  wood  of  inferior  quality  and  of  all  sizes,  and  in  very  many  locali- 
ties it  will  be  found  that  the  cost  is  altogether  in  favor  of  wood-gas.— (Car5ofit«ad<m 
4m  Baia  m  va$e$  clot,  sf  mmi9aiion4mprodmt9  dArivA.  By  Camille.  Vmcent.  Paris,  1873, 
^U3.) 

*The  liquid  products  passing  over  and  condensed  in  a  wooden  cask,  separate  into 
three  distinct  strata :  the  lower  of  tar  and  the  heavy  creosote  oils,  saturated  with  acetic 
add ;  the  middle,  of  water,  pyroligneons  acid,  wood  spirits,  acetone,  and  the  tarry 
compounds  having  affinity  with  acetic  acid,  ana  wood  spirits,  methvl-acetic  etber,  and 
oxyphenic  acid ;  and  the  upper  layer,  of  the  light  and  tarry  oils,  holding  acetic  acid  in 
flfdntion.  These  are  drawn  off  by  faucets  placed  at  different  levels,  and  by  separate 
treatment,  which  we  cannot  here  detail,  finally  yield  the  following  products : 

Acetic  acid,  of  various  grades,  for  use  in  the  arts,  and  for  table  use,  and  the  varied 
acetates  used  in  coloring  and  otherwise,  as  the  acetates  of  sod{^  potash,  ammonia,  bary- 
tcB,  lime,  manganese,  alumina,  magnesia,  iron,  chromium,  2inc,  nickel,  cobalt,  leaid, 
mercury,  silver^  bismuth,  antimony,  uranium,  and  copper,  with  various  neutral,  ses- 
quibasie,  bibasio.  and  tribasic  acetates,  and  other  combinations  in  great  varietv. 

Pyrelignites  of  lime,  iron,  and  lead :  methylic  alcohol,  and  others,  with  combinations 
of  oxygen,  chlorine,  bromine,  iodine,  fluorine,  crvanoffen,  sulphur,  nitrogen,  boron,  &c., 
and  a  large  and  constantly  increasing  number  of  products,  many  of  them  of  known  use, 
and  others  of  only  scientific  int  erest,  result  from  the  chemical  processes  applied  to 
'  these  liquid  products  of  distillation  of  wood.  Tbeir  principal  use  is  in  fbmisbiog  an- 
tiseptic materials  for  increasing  the  durabilitv  of  timber  and  other  organic  materials, 
and  in  supplying  mordants  and  dyes  for  coloring. 

There  are  two  classes  of  distilling  apparatus.  In  one,  the  external  air  is  admitted, 
m  in  the  meikr  and  kUn,  where  carbonization  is  effected  at  tbe  expense  of  a  part  of  the 
wood  carbonized :  and  in  the  other,  the  retorts  are  wholly  closed  and  heat  is  applied 
eotliely  flrom  without.  The  latter  are  subdivided  into  fixed  and  movable  apparatus. 
the  latter  implying  cranes  and  other  machinery  for  lifting  and  placing  the  receivers  and 


>  best  tesnlts,  where  all  products  are  saved  and  all  precautions  are  adopted,  give 
cbaraoal  S6  parts,  pyroligneons  acid  and  water  30  parts,  tar  7  parts,  carbonic  acid  and 
.«KiAiL  hf»-oarbon  and  vapor  of  water  not  condensed,  37  parts.  The  weight  of  wood 
addadaalMl  to  efieot  this  distiUation,  is  about  l^iparta.  ,     .^.^^.^ 
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OOMPAEATITB    YALUB   OF   WOO]>B  FOB    FUSL.~EXPEBmBNTS    BY 

MABCUS  BULL. 

A  paper  read  b^re  the  Amerioan  Philosophical  Society,  April  7, 
1826,  by  Marcas  Ball,  of  Philadelphia,^  gives  the  reealts  of  careftil 
experimeots  apon  qualities  and  relative  values  of  American  woods,  that 
have  been  regarded  as  trustworthy  and  valuable.  In  oonducting  these 
experiments,  Mr.  Bull  constructed  a  room  within  a  room,'  so  that  the 
wiUIs  of  the  inner  one  could  be  kept  uniform  in  temperature,  soki  com- 
bustion was  made  in  a  stove  with  an  abundance  of  pipe.  The  time  and 
effects  were  carefully  noted,  and  all  circumstances  affecting  draught  of 
air,  size  and  condition  of  fuel,  &c.,  were  made  as  uniform  as  possible. 


Common  and  boiaoloal  namoB.* 


ill 


nil 


VnAi»  ul^  (Fraeeinut  amsrioctntO 

Apple  tree  (iVruf  tiuiZitf) 

'Whitm  heeoh  iFagug  tylvettrit) 

Blftdc  birch  (B«(«Ia  Imto) 

White  hltohlBetvkipm^fotta) 

Biitter-DQ(  {Juglani  ecMmrUca) 

"Reil  cedMT  (Juniperut  virginitma) 

AmericAD  ohwtnut  (OtuUmtavetoa) 

Wild  cherry  (OmitiM«i9v*itaMa) 

Doorwood  iO^mutJloridiH 

'WmtA  elm  (Ulmtui  amtfieana) 

Sour  gam  (Nyua  tylvatica) 

Sweet  gam  (lAquiattnibar  Hyraelflua) 

Shell-bark  hickory  (JugHam  tqyiamota} 

Migrant  hUikagy  (JvMntpomnai 

Bed-heart  hickory  {jugtanf  ladtUata  t) 

Witch.haz4^l  (BtmamMii  virgMea) 

American  holly  (JlisoMoa) 

American  hornbeam  (Oarpiniu  amerteana) . 

Monntain  laarvl  (SMmiauuifoUa) 

Hani  maple  (Aoar  sac^uuinum)  , 
"  '^      pie  ' '  *        ' 


Soft  maple  (Acer  rvbrum).^ 

iMf^m^gpoUt^iJioffnohtiffrtmd^lara) 

Che^taat  white  oak  iQu&rcu* primu paiuttrit) . 
White  oak  (OuerciM  al6a) 


Shell-bark  white  oak  (Quereui  obtuiUobat) 

Barren  somb  oak  (Qutrw*  eaUtbwi) 

TinoAkiQuenuiptthtttri^ 

Scrub  black  oak  ($iMrMi#JBanM«ri) 

Kedoak  {Qutreut  rubra) 

Barren  oak  {Quereut/erruginea) 

Keck  cheHtuat  oak  (Querau prinuM  monti  o(a) . 

Yoi'iwoak  iQu0r«ua prinut  anoHiUMlai 

Spanish  oak  tQumrmt/aicaia) .\, 

Persimmon  (Ihoapjfrot  virginiaruO 

Yellow  pine  {M{t)(Pinu8  nUtU) 

Jers<»y  pine  (Pimi#  inotw) 

Titch  pine  (Hnuiriffida),.-^ 

White  pine  (Pinmt  ftrobtui 


Yellow  poplar  j[J!iyHodfndron  tuiipi/efu) . 
Lombnrdy  poplar  (Popxtlus  dAototo)  . 

Kas8aftaa(2Aiiirti*MM^AvM) 

Wild  service  (Aronia  arborea) 

Sycamore  (Acer  oMwdo^riaiMHM) 

Black  walnut  wuglati$  nigra) 

S  wauip  whortleberry  ( Vaeeini»m 


eorymbotum). 


K  Ilk 

6  40 

6  40 
6 
0 
6 
6 

0  40 

•  40 

6  10 

6  10 

6  40 

0  90 
6 

6  40 

6  40 

6  SO 

6  10 

«  00 
6 

6  40 

0  10 
0 

0  10 

6  30 

0  80 

8  to 

0  30 

6  90 

6  30 

6  80 

6  80 
6 

6  10 

0  90 

!  ^ 

0  30 

0  40 

6  40 

6  40 

6  10 

6  40 

0  90 

-0  90 

6  30 

6  90 

6  30 


•5 

6S 

>1 

SO 

M 
SI 

7S 

8 


8 

00 
64 

Si 


71 

n 
n 

n 

m 
m 


54 

4B 


*These  saMes  are  geneEally  aeeordlDg  to  mchaax,  aod  Ui  aeme  oaseo  aro  dlffisient  fkom  tbtte 
now  generally  adopted. 

1  ExperimenU  to  determine  the  Ckmiparative  Value  of  the  principal  Varieties  qf  Fuel  used  In 
ike  United  StateSf  and  also  in  Europe^  and  on  ike  Ordinarp  ApparaiMS  used  in  their  Combus- 
Uon.    By  Marcos  Boll,  Pbila.,  18^,  8  to.,  pp.  103. 

'The  ootor  room  was  11  by  14  feet  and  aoouli  11  feet  hisb;  the  inner  one  was  cnbiO| 
8  feet  on  a  side,  and  containing  512  oobio  fseU 
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BBSmOUS  FOBSB^  FSODUOTS. 

We  have  givei»  in  eonnecflon  vltli  the  statistics  of  uaral  stores,^ 
some  acQoant  of  the  early  history  of  this  class  of  forest  products.  The 
principal  sonrce  of  onr  sapply  is  the  Finns  mutraUs  of  ]diobaQx(thePmtw 
valH$tri9  of  LinnfiBos),  ooinmoDly  called  the  yellow  or  Georgia  pine,  a  tim- 
her  highly  valued  on  account  of  its  strength,  elasticity,  and  dnrability 
iniuchitectore  and  ahii>*buUding.    It  is  found  on  a  belt  of  country  ex- 


V    i     R    a      i     N     i     A 


tending  from  a  little  south  of  the  Boanoke  Biver  in  North  Caroliuat 
through  that  State,  South  Carolina,  Georgia,  Alabauin,  and  Mississippi, 
and  into  Louisiana,  generally  at  a  distance  of  50  to  150  miles  fix>m  the 
coast.  In  North  Carolina,  where  it  has  hitherto  been  chieiiy  worked,  it 
does  not  occur  near  the  coast,  except  near  the  southern  point,  and  its 
eastern  limit  would  be  in  a  line  drawn  nearly  direct  from  the  bead  of 
Albemarle  Sound,  to  a  pnoiut  some  20  miles  west  of  Gape  Fear.  The 
belt  is  about  50  miles  wide  at  the  north,  and  it  widens  as  it  extends 
southwestward,  until  its  western  border  crosses  the  State  line  about  10 
miles  west  of  the  Great  Pedee  Kiver.  Its  area  within  tbe  State  is  al)out 
15,000  square  miles,  or  about  30  per  cent,  of  the  State,  and  its  elevation 
above  sea-level,  for  the  most  part,  is  le3s  than  200  feet.  The  soil 
of  this  region  is  generally  light  and  sandy,  and  where  there  is  a  clay 
Bubsoil  the  timber  is  of  better  quality.  On  the  ricber  bottom-lauds 
other  species,  of  coarser  grain,  known  as  the  short-leaf,  rosemary,  and 
loblolly  pines,  are  more  common.  This  last-named  pine  (P.  takda)  is 
generally  of  poor  quality  for  timber,  its  sap-wood  being  very  thick. 

The  best  long-leaf  pine  has  a  thin  sap,  fine  grain,  and  slow  growth, 
rsquiring  about  a  hundred  and  fifty  years  on  the  average  to  square  a 
piece  of  timber  16  inches  on  a  side.  The  tree  appears  under  a  great 
number  of  varieties,  as  its  growth  is  modified  by  climate,  soil,  and 
exposure. 

The  trtes  are  generally  boxed  in  winter,  by  cutting  into  the  side  a  hole 
about  3  Inehes  wide,  6  inches  deep,  and  12  inches  long,  and  the  incision 
la  ^larged  from  time  to  time  by  chipping  out  above.  The  flow  of  tur- 
pentine oegins  with  warm  weather  in  spring,  is  most  in  summer,  and 
gtadaally  ceases  with  the  return  of  cold  weather.  The  crude  turpen- 
tine la  dipped  out  of  the  boxes,  the  harder  parts  being  scraped  off  with 
an  Iron  instrument.  In  North  Carolina  the  turpentine  is  collected  about 
»-»  m4Nilh,  aod  10,000  trees  will  in  a  good  season  yield  50  barrels  of 


*Xs|bi9O0*  is  ]i«re  madu  to  the  Statistics  of .  Exportation  oad  Importatiou  of  For««t 
^^  '  y  not  as  yot  ordered  to  be  printed. 
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spirits  of  tarpeDtine  and  200  barrels  of  rosiii.^  The  trees  are  scarified 
every  year  anew,  and  asnally  in  large  trees  two  or  more  boxes  are  cot. 
When  dead,  the  tree  is  out  for  tar,  or  sawn  into  lamber,  bnt  for  uses 
requiring  strength,  trees  that  have  been  tapped  are  less  serviceable^and 
are  often  rejected  by  engineers. 

A  pamphlet  recently  published  in  the  interest  of  the  Macon  and  Bmns- 
wick  Bailroad,  in  speaking  of  a  region  between  the  Oconee  and  the 
Oomulgee  Elvers,  in  Montgomery,  Telfair,  Dodge,  and  Laarens  Conn- 
ties,  Georgia,  and  its  resonrces  in  timber  and  naval  stores,  says  that  the 
estimated  yield  in  yellow  pine  is  between  10,000  and  12,000  feet  per 
acre.  Trees  conld  be  rented  at  $5  per  thonsand,  conld  be  chipped  from 
20  to  30  times  in  a  season,  and  wonld  yield  from  8  to  10  dippings.  Con- 
cerning the  history  of  the  turpentine  industry,  it  makes  the  following 
statement : 

Previons  to  1830,  the  prodaction  of  torpentine  was  very  emaU,  being  confined  to  the 
region  of  North  Carolina,  between  the  Cape  Fear  Biver  on  the  south  and  the  Tar  River 
on  the  north,  the  shipping  depots  being  Wilmington,  Newborn,  and  Washington.  Dis- 
tillation was  done  to  a  very  smaU  extent,  and  in  iron  stills,  npon  plans  very  different 
from  the  present  mode.  Most  of  the  products  went  to  the  northern  ports,  where  some 
little  was  distilled,  and  the  balance  was  flipped  to  Ghnat  Britain  in  the  crude  state. 

Up  to  1832,  the  getting  of  torpentiae  was  conflned.to  a  space  between  the  two  above- 
named  rivers,  and  within  twenty-five  miles  of  the  flipping  ports  alluded  to  above,  the 
quantity  being  sufficient  for  the  consumption  of  this  country,  and  export  to  Qreat 
Britain.  In  1834,  great  improvements  were  made  in  distillation  by  the  use  of  copper 
stills,  when  the  piodact  was  increased,  and  new  distilleries  were  erected  at  shipping 
points.  In  1836,  the  manufacture  of  India-rubber  goods  caused  a  new  demand  for 
spirits  of  turpentine,  increasing  its  value  greatly,  and  creating  a  new  demand  for  ter- 
ritory near  shipping  points.  Up  to  this  time  it  was  considered  that  the  country  on 
the  west  and  south  sides  of  the  Cape  Fear  River  in  North  Carolina  would  not  yield 
turpentine.  A  test  being  made  in  1637,  the  error  was  discovered,  and  the  boslneas 
extended  rapidly  in  that  direction. 

After  1840,  many  of  the  operators  left  the  old  region,  to  operate  in  the  new.  Up  to 
1844,  no  distilling  was  done  away  from  the  shipping  points,  all  being  sent  in  from  the 
country  in  the  crude  state,  and  was  manufactured  about  as  follows :  one-fourth  in  North 
Carolina,  one-fourth  in  northern  cities,  and  one-half  in  Great  Britain.  Some  spirits 
of  tnrpentinc  was  used  for  illuminating  purposes  as  early  as  1833,  in  mixture  with 
high-^roof  alcohol.  About  1842,  rectified  spirits  of  turpentine  began  to  be  used  larcelj 
as  an  illuminator,  under  the  names  of  campheney  pin^-oilf  &c.  The  mixture  with  luoo- 
hol  was  furnished  under  various  new  names,  and  at  cheaper  rates  (the  patent  having 
expired),  and  was  the  cheapest  light  known  until  the  discovery  of  (wtrc^um,  wbloE 
has  displaced  it. 

The  increased  demand  for  spirits  of  turpentine  caused  the  production  to  increase, 
and  the  gathering  extended  to  States  south,  embracing  -Sonth  Carolina.  Georgia, 
Florida,  Alabama,  and  Mississippi.  The  quantity  of  rosin  produced  exceeded  the  de- 
mand, and  was  not  worth  the  handling,  even  at  the  ports.  This  caused  distilling  to 
be  done  as  near  producing  points  as  possible,  which  carried  into  the  country  numer- 
ous distilleries. 

Previous  to  1846  the  tariff  of  Great  Britain  was  such  as  to  exclude  imports  of  spirits 
of  turpentine  and  rosin.  Free  trade,  however,  was  then  authorized  In  spirits  and 
rosin,  as  well  as  crude  torpentine,  and  shipments  were  made  of  aU  grades;  the  manu- 
factured increasing  and  the  crude  decreasing,  up  to  1861,  when  business  became 
closed. 

■Upon  the  opening  of  business  in  1865,  there  was  some  stock  on  hand  of  spirits  and 
rosin  in  the  South,  which,  with  the  old  crude  on  hand,  constituted  the  business  until 
the  new  crop  of  1866  came  into  market,  since  which  time  the  production  has  continued 
regularly,  bat  has  not  at  any  time  reaehed  an  amount  equal  to  1860,  the  many  naea  of 
the  products  of  petroleum,  where  spirits  of  turpentine  had  before  only  answerrd,  hav- 
ing reduced  the  demand,  and  caused  prices,  in  some  localities,  to  be  unremunerative, 
especially  off  from  railroads  or  rivers,  the  hauling  being  expensive. 

The  southern  districts  of  France  supplied  Europe  with  turpentine  during  the  yean 

^  The  yield  of  soft  turpentine  is  10  to  12  pounds  to  a  box,  or  20  to  25  to  a  tree  of 
usual  size.  The  boxes  hold  about  three  pints.  A  barrel  of  crude  turpentine  will  yield 
5  gallons  of  spirits  of  turpentine,  and  62  to  65  per  cent,  of  its  bulk  in  rosin.  The  tap- 
ping of  the  first  year  produces  the  fine  light  resin,  and  it  grows  darker  from  vear  to 
vear.  A  distillery  of  40  barrels'  capacity  will  disUll  crude  product  from  about  350,000 
boxes. 
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tbat  its  ezportAtion  from  America  was  iDterrupted.  The  trade  with  Earope.  previous 
to  1861,  was  done  mostly  by  way  of  New  York.  Now  almost  sJl  of  foreign  consumption 
is  supplied  bydirect  shipment,  experience  having  proved  that  to  be  the  most  economi- 
cal course.  The  distillation  oi  turpentine  has  c^Mcd  in  Europe,  outside  of  France,  as 
also  in  the  States  north  of  North  Carolina,  and,  excepting  the  small  portion  distiUed 
at  some  of  the  ports  in  North  Carolina,  all  supplies  come  now  from  the  country  as  spir- 
its and  rosin.  At  present  the  prices  of  naval  stores  are  low,  having  felt  the  effect  of 
the  late  general  depression,  but  it  is  to  be  hoped  there  is  a  better  future  for  business, 
in  which  event  this  branch  will  share  the  benefit. 

The  product  of  spirits  of  turpentine  and  rosin  for  the  crop  of  1876  in  the  United 
States  may  be  computed  in  round  numbers  at  about  300,000  casks  of  spirits  of  turpentine, 
and  1,500,000  barrels,  of  280  pounds,  of  rosin.  This  would  not  be  in  excess  of  consump- 
tion in  years  of  general  prosperitv. 

The  Franoo-Pnissian  war  interfered  with  the  production  of  naval  stores  in  France, 
caosiog  the  supply  for  1671  to  fall  short.  This  caused  a  ^>oculation,  and  put  prices 
much  above  the  usual  rates,  causing  an  excess  of  production  and  lower  rates.  There 
has  been  no  recovery  fh>m  this  up  to  the  present  time. 

Several  letters  from  mannfacturers  give  the  following  additional  in- 
formatioQ  concerning  the  turpentine  interests  of  the  Sonth : 

We  are  paying  our  laborers  from  $15  to  $20  per  month.  We  sdect  our  hands  in  pay- 
ing these  prices,  and  work  them  by  task  where  practicable.  *  «  •  We  chip  our 
boces  from  25  to  30  times  during  the  season,  and  get  from  8  to  10  dippings.  A  hand 
chips  from  10,000  to  13,500  boxes  per  week  for  a  task.  We  dip  from  three  to  five  full 
round  barrels.  S80  pounds  each,  per  1,000  boxes,  and  pay  from  20  ta  30  cents  per  barrel 
for  dipping,  the  hand  boarding  himself. 

We  generallv  get  from  10,000  to  12,500  boxes  on  202^  acres  of  land,  which  is  a  lot  in 
our  county.  £ands  in  this  country  are  generally  divided  into  what  are  called  **  lots,'' 
aad  a  lot  hereabouts  is  802|  acres.  Muon  depends  on  the  superintendent  of  the  cut- 
ting, as  some  have  them  cut  much  thicker  in  the  pine,  or  more  boxes  per  pine,  and 
some  have  a  good  many  small  pines  cut,  I  suppose  there  would  be  4,000  or  5,000  pines 
in  a  10,000  or  12,500  task  of  boxes.  Very  much  would  depend  on  the  locality  in  which 
they  were  cut,  as  the  timber  is  much  larger  in  some  places  than  in  others.  The  pines 
bete  are  generally  large.  Ten  thousand  boxes  is  the  usual  task  of  a  chipper,  though  a 
good  hand  can  chip  12,500. 

Lands  can  be  bought  for  from  50  cents  to  sav  $5  per  acre,  as  per  location,  &c, ;  or 
they  can  be  rented  for  $5  per  1,000,  or  $50  per  lot  of  202^  acres.  We  estimate  a  yield 
of  6i  gallons  of  spirits  from  a  barrel  (280  pounds)  of  crude  turpentine,  and  186  pounds 
of  rosio.  Hpirit  barrels  cost  $2  to  $2.50  avieoe,  delivered ;  kerooene  $1.25.  There  is  a 
new  way,  however,  here  for  transporting  spirits  of  turpentine  when  shipped  to  certain 
points,  which  does  away  with  sfurit  barrels  altogether.  Kerosene  tanks  on  cars  are 
used.  The  spirits  areput  into  these  iron  tanks  right  at  the  stil],  and  thus  transported 
in  bulk,  as  it  were.  They  are  of  course  tight,  and  hold  about  3,500  gallons.  There  is 
also  a  saving  in  freight,  not  only  because  the  weight  of  the  barrel  is  dispensed  with, 
but  a  low  through  Qreen-Line  rate  is  allowed. — (J.  E.  Orerry,  Cochran,  Ga.) 

INSPECTION  LAWS  BELATINa  TO  RESINOUS  PRODUCTS. 

*  In  several  of  the  Southern  States,  laws  have  been  passed  regulating 
the  inspection  of  turpentine,  &c,  and  defining  its  grades.  The  princi- 
pal of  these  are  as  follows: 

Virginia. — Barrels  to  be  full  of  good,  clean,  sound,  and  merchantable 
tar,  pitch,  or  turpentine,  and  to  hold  31 J  gallons. 

North  Carolina, — Soft  turpentine  barrels  to  weigh  280  pounds  gross, 
and  hard  turpentine,  240  pounds;  pitch,  32  gallons  to  the  barrel.  Tur< 
pentine,  tar,  or  pitch  to  be  free  irom  fraudulent  mixtures.  Casks  to  be 
of  good  seasone^l  staves,  |  of  an  inch  thick,  and  not  over  5  inches  wide ; 
not  less  than  30  nor  over  32  inches  long.  Heads  not  less  than  1  nor 
more  than  1}  inches  thick.  To  have  12  hoops  to  a  cask,  except  hard 
turpentine,  which  may  have  10  hoops.  Water  is  declared  not  a  fraudu- 
leot  mixture  of  tar.  Tar  and  turpentine  barrels  not  limited  as  to 
weight,  but  the  weight  to  be  marked  and  certified.  Turpentine  to  be 
linu^ed  ^^S,"  or  ^^H,"  for  soft  or  hard,  and  to  show  the  initials  of  the 
imketfu  name.  The  inspector  of  naval  stores  at  Wilmington  is  to  gauge 
aD  qpfrits  of  turpentine. 

BMSk  Carolina. — A  barrel  of  crude  turpentine  to  weigh  280  pounds, 
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Oeorgicu — Inspectors  of  taq>eDtioe,  &c^  may  be  appointed  by  cities, 
and  their  duties  prescribed.  Soft  turpentine  to  bo  put  np  in  barrels,  as 
10  North  Garolina,  and  to  be  branded  ^^V,"  for  virgin  turpentine;  ^'8" 
for  yellow  dip,  and  "H''  for  hard. 

Florida. — ^The  governor  may  appoint  inafiectors  of  tar  and  turpen- 
tine. Makers  required  to  brand  their  initials  on  the  barrels.  Inspectors 
are  to  mark  the  products  that  come  under  their  notice  as  follows:  ^*  V 
for  pure  virgin  dip,  **  D^  for  pure  yellow  dip,  "S**  for  pure  scrape.  If 
the  lirst  two  of  these  be  impure  or  mixed,  the  "  V  "  or  **  D**  is  to  be  in- 
closed in  a  circle.  If  the  scrape  is  not  passable,  it  is  marked  with  au 
**X^  in  a  circle. 

Allowances  and  deductions  are  to  be  made  oa  turpentine  with  refer- 
ence to  the  following  particulars: 

1st.  When  virgin  dip  is  dipped  from  burnt  boxes,  or  contains  burnt 
cinders,  or  sand. 

2d.  When  virgin  dip  is  mixed  with  chips,  bark,  or  other  impurities. 

3d.  When  virgin  dip  is  mixed  with  yellow  dip^  or  scrape. 

4th.  When  yellow  dip  is  mixed,  or  contains  chips,  straw,  bark,  scrape, 
or  sand,  or  other  impurities. 

5th.  When  scrape  contains  more  chips  than  are  absolutely  neoessaiy 
to  get  it  off,  or  dirt,  or  other  impurities. 

6th.  When  yellow  dip,  virgin  dip,  scrape,  or  tar  contains  water,  or 
there  is  an  excess  of  wood  in  the  barrels  containing  it,  or  it  is  injured 
by  long  standing  or  leakage. 

7th.  When  tar  or  turpentine  of  any  class  is  contained  in  insnlBcieDt 
or  unmerchantable  barrels. 

The  size  of  barrels  is  fixed  at  30  to  32  inches  iu  length,  and  the  weights 
280  pounds,  gross,  for  turpentine,  and  320  for  tar.  Allowance  is  to  be 
made  for  deficiencies,  and  records  are  to  be  kept,  but  inspection  is  not 
obligatory  upon  the  producers  of  tar  and  turpentine  in  this  State. 

Alabama. — Inspectors  are  to  be  appointed  by  the  cities,  and  their  du- 
ties prescribed  by  municipal  law. 

Resinous  products  op  Franoe.— These  are  chiefly  derived  from  the 
maritime  pine  (Pinus pinaster^  L.),  which  begins  to  yield  resin  abundantly 
when  25  to  30  years  old,  and  when  the  process  is  well  managed  it  will 
continue  to  yield  for  a  very  long  time.  In  the  forest  of  la  Teste  are  some 
pines  with  as  many  as  60  scai*s  of  places  where  they  have  been  tapped. 
{Supposing  that  they  were  made  new  every  fourth  year  (they  generally 
are  once  in  5  years),  the  working  of  these  trees  goes  back  240  years,  or, 
adding  the  years  of  youth,  to  270  years.  It  is  difficult  to  tell  what  is 
the  period  of  greatest  annual  production,  but,  according  to  what  we  see 
iu  nature,  it  is  not  near  the  beginning  nor  the  end  of  a  tree's  life. 

It  is  easier  to  describe  the  pioe  that  is  the  best  prodaoer  of  resin.  The  tree  is  short, 
thick,  stout,  the  head  well  developed  and  well  set  with  branches ;  in  short,  snch  a  tree 
as  we  might  call  apoplectic  Its  girth  at  a  meter  above  the  soil  ought  to  l>e  l.l  metst 
{4^  inches),  that  it  may  be  able  to  endure  tapping  without  injury,  and  its  height  to  the 
branches  should  be,  among  the  dunes,  from  6  to  8  meters  (about  20  to  26  feet),  while  in 
the  Landes  it  would  be  12  to  15  meters  (40  to  50  feet).  The  tufts  of  six  or  seven  pines 
would  fill  a  st^re.  Such  a  specimen  can  only  be  found  in  open  woods,  trained  regu- 
larly, and  containing  not  more  than  65  to  80  trees  to  the  acre.  It  is  further  observed 
that  the  nearer  we  approach  the  sea,  the  slower  the  growth  of  wood  beoomes,  while 
the  amount  of  resin  increases  both  in  quantity  and  quality.  We  have  already  seen 
how  much  lees  length  of  trunk  is  required  in  the  dunes^  when  separated  from  the  sea 
and  sheltered  by  them.  The  annual  production  of  a  tree  varies  fh>m  3  to  4  liters, 
weighing  H  to  2  pounds  each.  There  is  no  definite  relation  between  the  volume  of 
the  stem  and  the  production  of  resin.  It  is  most  when  the  tufts  of  leaves  are  best  de- 
veloped.* 

i  Mecue  dee  Eaux  H  ForSts,  1875,  p.  97. 
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The  maritiine  pine  produces  torp^itine  best  near  the  sea,  and  on  warm, 
gravelly  soil  or  rock  formations  than  upon  clay,  and  still  better  than 
npon  a  peaty  soil*  In  a  yoong  plantation,  the  extraction  of  resin  is  be- 
gun  on  the  trees  that  are  to  be  felled  before  the  end  of  the  rotation,  and 
before  it  begins  the  lower  branches  are  trimmed  off,  so  as  to  obtain  a 
dean  stem  at  least  flye  meters  high. 

Two  methods  of  resio-tapping  are  practiced,  known  by  the  French  as 
geimmage  d  mart  and  gemimage  h  vie,  the  former  killing  the  tree  after  a 
time,  as  its  name  implies,  and  the  other  not  In  either  case,  a  reotangn- 
lar  piece  of  bark  is  peeled  off  near  the  root,  about  5  inches  wide,  and 
extending  np  at  first  abont  4  inches.  A  little  wood  is  taken  off  with 
the  bark.  Formerly  the  resin  was  allowed  to  flow  down  to  the  ground, 
where  it  was  receired  in  a  little  hole  hollowed  oat  in  the  sand,  or  l>oxed 
into  the  tree :  but  now  a  curved  strip  of  metal-zinc  or  tinned  iron  is 
driven  in  under  tiie  incision,  turns  the  drip  from  the  tree,  and  it  is 
oangbt  in  small  earthen  pots,  glazed  on  the  inside,  and  supported  by 
stout  wires  driven  into  the  tree.  These  metal  lips  and  earthen  pots  are 
carried  higher  up  the  tree  as  the  operation  is  continued,  and  the  latter 
are  sometimes  covered  to  reduoe  the  evaporation  of  volatile  parts.  The 
operation  of  scarifying  is  done  with  a  light  axe  wit^  a  curved  blade,  and 
the  wound  is  opened  and  extended  a  little  once  or  twice  a  weds  by  taking 
cff  a  little  i^resh  wood,  and  extending  it  up :  and  so  the  process  continues 
until  the  opening  becomes  some  10  or  11  feet  long.  The  printed  stipu- 
lation which  contractors  are  bound  to  follow  when  working  in  the  State 
forests  is  to  not  allow  the  opening  to  exceed  5  inches  in  width  and  1 
centimeter  in  depth.  Such  a  square  may  be  worked  for  five  years,  being 
lengthened  the  first  year  55  centimeters,  and  in  the  next  three  years 
each  64,  and  in  the  last  year  67.  It  is  then  left,  and  the  wound  heals 
up  by  the  formation  of  new  layers  of  bark  and  wood,  a  swelling  being 
formed  over  the  place.  Old  trees  will  often  show  several  of  these  swell- 
ings, indicating  the  service  to  which  they  have  been  put.  Unless  the 
tree  is  to  be  saved,  no  care  is  taken  for  healing,  and  new  squares  are 
op^ied  until  the  tree  is  finally  dead.  In  private  forests  the  openings 
are  sometimes  extended  np  16  feet,  and  two  or  three  are  worked  at  once* 
In  trees  that  are  to  be  cut  in  tkinhing  a  forest,  the  tapping  begins  when 
aboQt  two  feet  in  girth,  and  they  generally  die  in  three  or  four  years, 
A  part  of  the  resin  drying  on  along  the  opening,  is  scraped  off  once  or 
twice  in  a  year. 

The  use  of  Hps  and  pots  is  known  as  the  method  of  Mr.  Hughes,  and 
although  it  requires  a  heavy  outiay  at  first,  is  found  to  iiossess  the 
advantage  of  yiekling  more  resin,  in  a  purer  condition ;  the  result, 
according  to  M.  Samanos,  as  compared  with  former  methods,  being  as 
4  to  3. 

Be8in-ti4>ping  is  carried  on  only  between  March  1  and  October  15, 
but  the  gradual  thinning  off  of  the  bark  is  begun  as  early  as  the  10th 
of  February,  The  yield  is  greatest  in  trees  about  forty  centimeters 
(oouly  sixteen  inches)  in  diameter,  and  about  three  liters  (183.1  cubic 
inches)  by  the  conservative  process;  but  taking  into  consideration  the 
continual  diminution  in  number  of  trees,  an  hectare  yields  about  three 
hundred  and  forty  liters  (about  thirty  gallons)  a  year.  It  is  not  e^sy  to 
cdcolate  the  yield  by  the  destructive  process,  but  it  is  generally  admitted 
that  from  two  hundred  to  two  hundred  and  fifty  pines,  20  centimeters 
(8  inches)  in  diameter,  will  yield  the  above  amount  for  three  years. 

M.  Bagneris  mentions  a  pine,  4  meters  around  and  11  meters  to  the 
first  limte,  which  had  10  <*  squares"  working  simultaneously,  yielding 
seven  to  eight  liters  of  resin  annually.    The  price  of  crude  resin  is  quite 
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variable,  sometimes  as  low  as  40  francs  a  cask  (340  liters,  or  aboat  ninety 
gallons),  bnt  daring  the  late  American  war,  when  supplies  were  cat  off 
from  this  source,  it  rose  to  290  francs.  The  resin-tappers  are  paid  by 
the  cask,  asaally  thirty  to  thirty-five  francs,  which  allows  theqi  to  earn 
from  foar  to  five  francs  a  day.  In  distilling,  the  crnde  resin  is  melted, 
strained,  and  conducted  to  the  still,  into  which  a  thin  continuoas  stream 
of  water  is  introdaced  by  a  fannel.  The  water  becomes  steam,  which  car- 
ries over  the  turpentine  vapor,  when  they  are  both  condensed,  and  then 
separated  by  decantation.  The  residuum  is  then  passed  through  a  sieve, 
which  separates  it  into  two  grades  of  rosin.  The  black  roain  boiled 
with  tar  forms  pitch,  and  all  of  these  special  products  have  their  special 
uses  in  the  arts.  The  residuary  products  of  distillation,  about  pay  the 
cost  of  the  process,  leaving  a  small  profit  besides  the  spirits  of  turpen- 
tine. By  heating  the  black  rosin  to  a  high  temperature,  a  doable 
decomposition  takes  place,  resulting  in  the  separation  of  certain  vola- 
tile  oils  used  in  varnishes,  or  of  certain  fixed  oils  that  are  used  for 
illumination,  lubrication,  impregnation  of  wood,  the  manufacture  of 
printer's  ink,  and  other  uses. 

Opinions  are  divided  as  to  the  effect  of  tapping  upon  the  durability 
of  the  timber.  The  flow  of  resin  fills  the  sap  wood  and  increases  the 
durability  of  this  part,  so  far  as  it  is  affected.  The  annual  layers  be- 
come less,  and  the  proportions  of  fall  growth  relatively  larger.  JBut  the 
wood  that  forms  over  old  ^^  squares,"  is  neither  continuous  or  regular, 
and  it  is  unfit  for  lumber ;  but  being  saturated  wit^  resin  it  is  durable 
and  may  be  used  for  many  purposes,  such  as  staves  for  resin*casks,  trel- 
lises, &c 

The  maritime  pine  is  used  for  railroad-ties,  being  the  chief  timt>er  for 
this  use  In  the  south  of  France  and  north  of  Spain.  It  is  also  used  for 
charcoal  and  fuel.  Its  cultivation,  besides  fixing  the  dunes  and  sandy 
lands  over  nearly  2,000  square  miles  in  the  department  of  the  Landes 
alone,  and  about  as  much  more  in  the  Gironde,  and  furnishing  the  pro- 
ducts above  enumerated,  has  done  still  further  service  by  reclaiming 
low,  marshy  lands  which  had  before  been  pestilential,  and  rendered 
them  healthy  and  productive;  introducing  business,  health,  and  com- 
fort where  there  was  nothing  but  wretchedness,  sickness,  and  pover^. 
The  intelligence  which  has  wrought  these  changes  will  take  care  that 
this  region  does  not  again  become  a  waste  of  treeless  moors  and  naked 
sand-hills,  which  will  only  be  remembered  as  things  of  the  past. 

An  account  of  the  methods  practiced  in  Bussia  for  the  extraction  of 
resin,  is  given  in  our  notice  of  the  forestry  of  that  country.  The  yield 
is  much  less  than  in  the  forests  of  maritime  pine  in  France. 

In  the  spruce,  the  resiniferous  canals  are  found  most  productive  in 
the  iber,  and  may  be  opened  without  wounding  the  wood.  But  this 
more  or  less  weakens  the  tree,  and  it  then  becomes  an  easy  prey  to  in- 
sects. For  these  reasons  they  are  not  much  tapped  for  their  resinoos 
products. 

Rbsikous  products  of  Bussl/l — The  extraction  of  resinous  pro- 
ducts in  ]^orthern  Bussia  is  regulated  by  specific  rules,  which  are  da- 
scribed  in  an  article  from  a  Bussian  journal  as  follows  :^ 

Two  distinot  methods  of  working  are  BimnltaneoaBly  practiced  in  each  series,  accord- 
ing as  the  material  is  obtained,  directly  or  by  distillation.  For  the  direct  prodaction 
of  resin,  they  take  trees  when  they  have  reached  ^e  height  of  abont  sis  metres  (20 
feet)  and  a  thickness  of  three  and  one-half  to  seven  inches,  and  renMve  the  bark,  for  a 
length  of  twenty-eight  inches,  from  almost  around  the  tree,  leaving  only  a  sUrip  two 

^  This  acooant  is  translated  fiom  the  article  as  published  in  La  Becue  de$  JBiaiup  «l 
FarSta,  for  September,  1876. 
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or  three  inches  wide  to  keep  up  some  clrcolatioii  and  proloDg  the  life  of  the  tree,  which, 
after  this,  takes  do  growth  of  the  trunk  except  at  this  ^lace.  The  strip  of  bark  left  is 
by  preference  on  the  north  side.  In  the  autumn  following  they  take  on  the  resin  with 
a  scraper,  getting  about  fourteen  ounces  avoirdupois  from  a  tree.  The  next  year  they 
take  off  the  bark  some  sixteen  inches  further  up ;  but  this  should  not  be  done  at  .one 
time,  but  successively,  in  narrow  strips.  The  narrower  and  more  numerous  these  can 
be  the  greater  will  be  the  product,  which  may  be  brought  as  high  as  twenty-one  ounces 
to  the  tree.  On  the  third  year  the  same  process  of  peeling  is  renewed,  with  similar 
result.  It  is  also  done  the  fourth  year,  but  the  yield  is  then  only  fourteen  ounces.  On 
the  fifth  year  they  take  off  at  once  a  piece  of  bark  24  inches  long,  but  the  yield  is  then 
but  small,  and  on  the  sixth  year  the  peeling  is  stopped :  but  they  leave  the  tree  stand- 
ing three  or  four  years  longer,  so  that  it  may  become  filled  with  resin,  for  which  it  is 
then  cut  and  carried  to  the  tar-oven.  The  operation,  therefore,  lasts  from  five  to  ten 
years,  but  in  late  years  this  period  has  been  somewhat  abridged.  The  more  slowly  the 
xesin  is  drawn  the  more  the  wood  is  gorged  and  brown  with  resin  when  cut.  Ic  is  for- 
bidden to  carry  the  peeling  higher  than  3.7  meters  (13.8  ieet),  and  there  should  always 
be  reserved  a  proper  number  of  trees  left  for  seed,  and  left  without  peeling. 

There  are  136  tar-ovens  in  the  district  deyoted  to  the  working  of  resin,  each  holding 
about  2  stores  (2.6  cubic  yards)  of  wood,  and  yielding  in  a  day  and  a  half  132  to  147 
kilo^^rams  (289  to  324  pounds)  of  tar,  and  over  33^  pounds  of  yellow  turpentine.  The 
tar  IB  sent  to  Archangel,  either  crude  or  in  the  form  of  pitch,  25  quintals  of  tar  yield- 
ing 13  of  pitch,  and  164  kilograms  (361i  lbs.)  of  turpentine.  From  the  resin  drawn 
tsom  the  wood  while  standing  they  make  colophony,  and  about  5  per  cent  of  the  best 
white  torpentine. 

A  xednctkyn  in  the  time  allowed  for  the  trees  to  stand  after  peeling  is  not  wise,  be- 
caose  the  loujier  they  are  allowed  to  stand  the  more  filled  with  resin  they  become  and 
the  more  profit  can  do  derived.  This  fault  in  working  is  due  to  two  causes,  a  wish  to 
distil  the  wood  as  soon  as  it  gets  charged  with  resin,  and  the  manner  in  wbion  the  mode 
of  payment  is  required.  The  forest-tax  is  calculated  by  taking  for  its  basis  the  amount 
of  products  obtained,  or  to  be  obtained,  or  so  much  per  ton  for  the  tar.  Besides,  a  control 
somewhst  difficult  but  necessary  must  be  had  as  to  the  number  of  tons  produced  by  each 
oven,  without  taking  account  of  the  more  or  less  quantity  of  wood  distilled  in  reaching 
this  resolt,  or  the  number  of  trees  cut.  On  the  contrary,  were  the  peasants  allowed  the 
use  of  a  given  area  of  land,  they  would  devote  their  whole  attention  to  making  the 
trees  yield  as  much  as  posdbla.  The  tax  in  thiscase  would  be  verv  easy  to  fix,  because, 
from  a  oourse  of  experiments  made  specially  for  this  object,  it  could  be  ascertained  how 
much  on  average  a  given  area  would  yield,  or  how  much  irom  a  tree  in  certain  condi- 
tions. They  estimate  that  48.5  stores  (13.3  cords  of  128  cubic  feet)  will  make  about  a* 
ton  (330  giJlons)  of  tar.  From  1862  to  1872  they  obtained  fhnn  42.642  cords  (of  128 
eabio  feet)  79,363  tuns  of  tar.  horn  which  a  revenue  of  64,625  roubles  was  derived, 
and  from  the  resin,  5,412  roubles,  making  a  total  of  69,337  roubles  ($52,00275).  In 
round  numbers  this  was  7,000  roubles  per  annum  for  80,000  hectares  ($5,250  for 
148,260  acres),  or  3.6  cents  an  acre.  It  requires,  however,  much  care  to  maintain  the 
trees  that  exist,  for  the  growth  in  these  northern  regions  is  so  slow  that  trees  8.5  meters 
(28  feet)  below  the  branches,  and  5.1  inches  through,  often  show  more  than  110  layers 
of  annual  growth* 

PEBFUHE  FBOK  PINE  SAP. 

Tbe  Academy  cf  Sciences,  on  tbe  14th  of  September,  1874,  received  a 
note  from  M.  Hoffman,  in  which  he  announced  that  two  of  his  pnpil8. 
Hermann  and  Tiemann,  had  succeeded  in  obtaining,  by  special  chemioal 
reactions  upon  the  sap  of  the  pine,  a  perfume  resembling  the  vanilla  of 
commerce|  a  tree  of  average  size,  without  injuring  the  wood  for  use,  af- 
fording this  product,  worth  100  francs.  It  has  since  been  obtained,  not 
onlv  from  the  Finns  sylvestriSj  but  from  AMes  excelsa  and  A.  pectinata^ 
aaa  it  is  supposed  that  it  can  be  got  from  other  conifers.  To  obtain  this 
sap,  tiie  trees  are  cut  down,  peel^,  and  the  sap  scraped  from  the  out- 
side of  the  wood  and  inner  side  of  the  bark.  This  semifluid  mass,  which 
soon  tends  to  ferment,  in  order  to  be  kept  till  it  can  be  used,  must 
be  boiled  some  minutes  to  coagulate  the  albumen,  when  it  may  be  put 
into  barrels  or  tin  cans,  and  sent  to  tiie  manufactory,  where  it  is  sub- 
mitted to  chemical  treatment,  the  details  of  which  cannot  well  be  here 
S^ven.  Experiments  are  now  being  made  to  determine  the  various  ele- 
Brants  of  cost  and  other  facts  that  may  tend  to  form  the  basis  of  calcnla- 
tioiiB  relative  to  production  and*  use.    The  timber,  it  appears,  can  only 
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be  cot  when  the  sap  is  most  abnndant  and  the  bark  most  easily  peeled; 
bat  the  saving  will  prove  so  macb  clear  profit,  al>ove  cost  of  coUectioD 
and  manufacture.  The  perfume  obtained  from  the  cambiara  of  the 
pine  is  now  found  in  market,  in  the  form  of  an  alcoholic  tincture,  which 
is  sold  at  a  price  not  more  than  two-thirds  as  great  as  that  of  vanilla. 

PINB  WOOL. 

There  has  existed  near  Breslan  for  sev^al  yeairs,  an  establishment  for 
the  preparation  of  a  fibrous  substance  from  the  leaves  of  the  Pinus  syU 
vtHtria^  which  possesses  many  valuable  properties*  The  needle-shaped 
leaves  of  conifers  generally  contain  a  fine  tenaceoua  fiber  enveloped  in 
other  tissues,  and  a  resinous  substance,  f^xmi  which  it  may  be  separated 
by  boiling  with  certain  chemical  reagents  and  by  washing.  The  fiber  is 
fine  or  coarse  according  as  it  is  prepared,  and  may  be  u^  as  ootton  or 
wool  in  mattresses,  or  it  may  be  spun  and  woven.  In  1842  a  quttntity 
of  woven  fabric  of  thi«  material  was  introduced  in  place  of  cotton  in  the 
hospital  at  Vienna,  where,  after  several  years'  experience,  it  was  re- 
newed. Among  its  advantages  are  that  its  odor  repels  insects^  while 
it  is  salutary  and  agreeable  to  those  usdng  it  It  ha»  also  been  used  in 
prisons  and  hospitals  at  Berlin,  Breslan,  and  other  places  with  increas- 
ing favor.  As  to  durability  in  mattresses,  it  is  found  to  last  three  times 
longer  than  wool.  When  spun  and  woven  it  has  the  strength  of  hemp^ 
and  it  may  be  made  into  earpeta,  blankets,  and  other  articles. 

In  the  preparation  of  this  wool  an  essential  oil  is  obtained,  having  an 
agreeable  odor,  and  a  green  color  if  kept  in  the  dark^  but  when  ex- 
posed to  the  light  it  takes  an  orange  color^  returning  to  its  original  tint 
in  the  dark.  It  is  used  as  a  liniment  in  rheumatie  complaints,  wounds, 
and  certain  cutaneous  diseases.  It  may  be  used  in  vnniishes  or  fbr  illu- 
mination, and  is  a  solvent  of  caoutchouc.  The  waters  left  in  its  manu- 
facture are  used  for  bathing,  and  are  reputed  to  have  much  medicinal 
efiect.  In  coficentrated  form  these  waters  fa%  pot  up  in  caskn  for  tho.^ 
who  wish  to  use  them  at  home.  {QiomaXe  delte  Arti  e  delle  Industrie; 
Revue  de%  Eaux  et  Forits^  i,  279.) 

lANJUma  MATERIALS. 

The  principal  tanning  materials  produced  and  used  in  the  country 
are  hemlock  and  oak  barks,  and  full  statistics  of  their  importation  and 
exportation  are  prepared  tot  the  statistical  part  of  this  report.  As  a  rolei 
the  bark  of  the  hemlock*  {AbieM  canademU)^  is  the  principal  material 
used  in  the  Eastern,  Korthern,  and  Western  States,  but  little  of  it  being 
used  south  of  Pennsylvania.  There  are  comparatively  few  oak  tann^ee 
of  considerable  extent  within  the  above  region,  but  quite  a  number  in 
the  southern  border  of  Pennsylvania,  and  in  Maryland|  Virginia,  West 
Virginia,  Kentucky^  and  States  farther  south.^ 

^  The  first  ebipment  of  leather  to  Englaud  was  made  about  30  years  ago.  consisting 
of  500  sides,  worth  $0,000.  The  war  stopped  aU  efforts  in  this  line,  bat  in  1869  the 
amount  exported  was  valued  at  |132,709,  of  which  much  the  greater  part  went  to  the 
West  Indies.  The  arming  of  nations  in  Enrope  in  1871,  and  increased  prices,  created 
a  demand,  and  in  that  year  $1,062,366  worth  of  sole-leather  was  shipped  to  Enrope,  of 
which  $600,000  went  to  Liverpool  and  $48,000  to  Hamburg  and  Bremen.  The  total 
shipments  of  the  year  were  $1,690,252.  In  1872  they  were  more  than  donUed,  amoiuit- 
ing  to  $3,471,582,  and  in  the  five  years  ending  in  lb75  the  total  shipments  amounted  to 

Four-fifths  of  the  leather  sent  to  New  York  is  made  in  Pennsylvania  and  New  York, 
only  six  tanneries  sending  oak  sole-leather,  the  fest  hemlock,  excepting  35  or  40  union 
tanneries*    These  are  la^ly  owned  or  the  capital  u  ftunished  in  the  city  of  |(ew 
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Several  large  manufactories  of  tanniDg-extract  were  established  soma 
years  since  in  Canada  for  supplying  tlie  English  market,  but  owing  to 
the  depression  of  prices  there,  they  are  shipping  their  extract  to  the 
United  States,  The  low  wages  that  they  pay,  and  the  comparative 
cheapness  of  bark,  which  may  be  had  from  the  crown  lands  at  a  very 
low  price,  enabled  them,  it  is  said,  to  do  this  with  advantage,  although 
the  duties  are  20  per  cent  on  the  valuation.^ 

According  to  the  census  of  1870,  the  number  of  tanneries  in  (he 
United  States  was  7,560,  of  which  1,405  were  in  Pennsylvania  Jand  1,002 
in  New  York.  There  were  employed  35,243  persons  and  $61,124,812  in 
capital.  The  annual  wages  paid  amounted  to  $14,505,775 ;  the  mate- 
rials used  amounted  to  $118,560,634,  and  the  product  was  valued  at 
$167,237,597. 

The  annual  report  of  the  secretary  of  internal  affairs  of  Pennsylva- 
nia for  1875-'76  contains  reports  from  172  establishments  (less  than 
one-fourth  of  the  whole  number  in  the  State),  which  show  tlie  annual 
product  in  leather  as  25,034,107  pounds;  persons  employed,  1,706; 
domestic  hides  tanned,  39J,485,  worth  $1,947,377 ;  foreign  hides  tanned, 
350,163,  w#rth  $1,884,477;  calf-skins  tanned,  38,403,  worth  $42,903. 
Total  value  of  hides  and  skins  tanned,  $3,874,757,  and  value  of  bark 
used,  $964,884.' 

A  firm  doing  extensive  business  in  the  State  of  Maine  estimates  that 
the  bark  within  their  knowledge  yields  3  cords  to  the  acre ;  that  4  to  6 
trees  will  make  a  cord  of  bark  and  1,000  feet  of  lumber,  and  that  in  ten 
years,  *^  at  present  rate  of  use,  there  will  be  no  hemlock  in  Maine  of  any 
amount.''  We  have  not  been  able  to  learn  that  in  a  single  instance 
hemlock  timber  has  yet  been  planted  within  the  United  States  with  the 
view  of  supplying  bark  for  future  use.  Much  of  the  timber  now  stand- 
ing is  fdlly  ripe,  and  some  of  it  is  perishing. 

If  the  area  of  timber  now  available  for  this  use  were  definitely  known, 
it  would  be  very  difficult  to  calculate  its  duration,  because  it  is  liable  to 
casualties  that  may  be  even  greater  than  the  amount  used  for  tanning 
purposes.  The  principal  of  these  are  fires  and  wind.  In  peeling  bark, 
the  tops,  and  often  the  whole  trunk,  is  left  on  the  ground,  and  a  fire 
once  started  in  a  dry  season  could  scarcely  be  controlled  while  any  of 

York.  The  ezporto  io  1875  from  New  York  were  11,974  rolls,  31,248  bales,  546  cases, 
1.739  bandies,  12  boxes^  9,222  paekoges,  17,713  sides,  and  9  casks ;  total  valae  $5,338,704. 
The  imports  of  New  York  for  that  year  omoanted  to  (319.108.06 ;  3,764.822  pounds 
eomiog  to  New  York  in  1875;  2,759,309  were  brought  by  raiftoads,  and  of  thin  nearly 
half  (1,094,610)  by  the  Erie  Eailway.  {Annual  Mepart  N.  Y.  Chamber  of  Commerce, 
1875-^6,  p«Tt  ii,  p.  120.) 

The  receipts  of  leather  in  Boston  for  the  year  1876  were  1,778,182  sides,  57t?,970  rolls, 
153,063  bandies,  40.350  bags,  7,390  bales,  4,047  sacks,  5,929  packages,  603  crates,  3,959 
oases,  639  boxes.  180  barreb,  109  casks,  28  hogsheads,  35,834  ponnoB,  239  pieces,  and  2 
oars.— -(iS%0€  ana  Leather  Bepvrler^e  Almanac,  ltf77,  p.  30. J 

Daring  the  year  1875  there  were  sent  from  Philadelphia  by  steamers  1.406,162  ponnds 
of  hemlock  extract  to  Liverpool,  and  497,154  poanos  to  Antwerp.  This  was  mostly 
from  the  works  at  Elmira  and  Painted  Poet,  N.  Y. 

Nearly  a  hundred  years  ago  a  considerable  amount  of  ground  oak  bark  used  to  be 
shipped  from  Baltimore  and  Philadelphia  to  England.    Its  cost  here  then  was  |4  a 

*  Daring  ten  years  ending  June  30, 1877,  the  quantity  of  extract  of  hemlock  bark 
exported  mm  the  Dominion  of  Canada  amounted  in  all  to  171,996  barrels,  valued  al; 
11^45,244.    Of  thiE,  72,132  barrels,  worth  (621,014,  came  to  the  United  States. 

*TbB  Ivrgeat  sole-leather  tannery  in  the  world,  according  to  the  Shoe  and  Leather 
Bs^<«t«K's  Almanac  for  1876,  is  the  Wilcox  tannery,  in  Elk  County,  Pennsylvania,  which 
for  serenl  years  has  manufactured  about  200,000  sides  of  hemlock  sole-leather  per 
jmt»  'f9t  the  last  two  years  it  had  tanned  nearly  all  the  bison-hides  coming  to  Now 
iMiC»*  Brat  to  this  comes  the  Eagle  Valley  tannery  at  Bidgewa^,  Pa.,  tanning  1!;0,000 
MmMpaA  ike  Kingman.  Jackson  Brook,  and  Yanceborough  (Maine)  tanneries,  produc- 
iagimk  XOOfiOO  to  130,000  sides  each  year. 
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these  dry  materials  remain  nnconsnraed.  The  only  protection  against 
forest  fires  appears  to  be  constant  vigilance  and  stringent  regnlations 
faithfully  enforced. 

Another  source  of  damage  consists  in  the  liability  of  large  trees  to 
be  thrown  down  by  the  winds  when  open  clearings  are  made  exposing 
the  standing  timber. 

It  is  a  matter  of  common  experience  that  extensive  areas  once  covered 
with  a  heavy  growth  of  hemlock^  as,  for  example,  in  Greene  and  Ulster 
Counties,  New  York,  have,  within  a  period  comparatively  recent,  been 
wholly  or  nearly  exhausted  of  their  tanning  materials,''  and  that  exten- 
sive tanneries  in  many  places  have  been  wholly  abandoned,  their 
owners,  if  continuing  the  business,  being  compelled  to  seek  new  locali- 
ties. Under  the  best  manipulation,  a  cord  of  good  hemlock  bark  will 
make  about  200  pounds  of  sole-leather.^ 

Various  substitutes  for  hemlock  and  oak  barks  have  been  tried  with 
some  degree  of  success.' 

CULTTVATION  OF  OAK  OOPPIOE  FOE  TANNING  MATEEIAL. 

From  present  indications  it  seems  probable,  that  our  future  reliance 
must  be  placed  upon  the  cultivation  of  oak  coppice.  It  will  therefore 
be  of  interest  to  notice  some  of  the  principles  concerned  in  the  produo- 
tion  and  preparation  of  this  material  in  other  countries. 

It  appears  from  official  reports,  that  in  countries  where  great  atten- 
tion is  paid  to  the  development  of  forest  resources,  the  production  of 
oak  bark  is  steadily  increasing,  and  that  its  price  is  advancing,  having 

'  Where  lands  are  allowed  to  lie  after  the  hemlock  timber  is  cat  off  in  this  reffioa, 
the  succeediog  growth  is  chestnot,  oak,  birchi  beech,  or  poplar,  bat  never  hemlock. 

^A  calculation  based  upon  the  retarns  of  12  large  hemlock  f  ole-leather  tanneries  in 
Pennsylvania,  nsing  64,316  cords  of  bark,  and  making  10,727,528  pounds,  shows  the 
4iverage  to  be  166  ponnds  of  leather  to  a  cord  of  bark.  The  highest  yield  was  200 
pounds  in  the  tanneries ;  the  lowest  122  pounds. 

Returns  from  12  oak  sole-leather  tar.neries  gave  from  15,947  cords  2,520,919  ponnds, 
•or  an  average  of  159.    The  largest  yield  was  231  pounds^  the  least,  126. 

Two  tanneries  making  oak  harness-leather  showed  a  yield  of  292  and  294  pounds  to 
the  cord.  In  buying  hemlock  bark,  a  cord  is  reckoned  equal  to  a  ton,  and  the  practioe 
•of  weighing  instead  of  measuring  bark  is  apparently  on  the  increase. 

At  aHide  and  Leather  Convention  held  in  New  York  City  in  October,  lfl77,  resolutions 
were  passed  recommending  the  purchase  of  hemlock  baric  by  the  ton  of  2,000  pounda, 
instead  of  by  measure,  as  preferable  throughout  the  whole  country. 

It  is  estimated  that  the  French  tanneries  employ  300,000,000  kilograms  (330,690 
tons)  of  bark  annually.  The  exportation  of  ground  bark  somewhat  exceeds  the  in>- 
portatiun.  (Nanquette.)  The  bark  from  a  st^re  of  oak  coppice  of  thrifty  growth  will 
make  30  kilograms  of  dry  bark.  Trees  of  two  revolutions  (modemes)  give  per  st^re, 
40  kilograms. 

Taking  a  general  average  of  the  hemlock  forests  of  Northern  New  York,  the  yield 
of  bark  may  be  estimated  at  3i  cords  to  the  acre.  Under  the  most  favorable  circum- 
stances, it  may  come  up  to  10  cords.  Much  waste  has  occurred,  and  is  now  going  on, 
in  this  region,  the  price  of  hemlock  Inmber  being  so  low  that  much  of  it  is  left  to  rot 
on  the  ground.  Of  course  no  provision  whatever  is  made  for  reproduction,  or  for  dis- 
posing of  the  rabbish  by  careful  burning,  and  the  decaying  timber  remains,  the  breed- 
ring  place  of  injurious  insects  and  the  aliment  of  running  fires,  the  waste  from  which 
has  been  very  great.  The  longest  estimates  fix  the  perioa  of  exhaustion,  within  reach 
of  existing  tanneries  in  Lewis  County,  at  fifteen  years.  At  on  extensive  manufaotocy 
of  tanning  extract  in  that  county,  the  yield  is  about  400  pounds  to  the  cord. 

3  The  bark  of  the  red  pine  {Pinua  oontorta.  Dongl.)  has  been  used  to  a  limited  extent 
at  Salt  Lake  City,  Utah,  as  a  tanning  agent,  the  price  paid  being  from  $12  to  $40  per 
•cord.  It  is  estimated  by  a  practical  tanner  that  it  has  about  two-thirds  the  valde  of 
hemlock  bark.  The  supply  is  scanty,  and  wholly  derived  ftrom  the  oaQons  of  the 
AVahsatch  Mountains,  where  the  wood  of  this  species  is  obtained  for  lumber. 

The  Polygonum  amphihium  ,(wttteT  smart-weed),  growing  wild  in  abundance,  has  beeo 
used  to  some  extent  in  Nebraska,  and  the  extract  is  prepared  in  Iowa.  The  sw^t  ten 
and  some  other  plants  hove 'been  used. 
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within  30  years  arisen  80  per  cent  in  France,  with  a  still  npward  tend- 
ency. In  1874  the  gain  was  6  per  cent,  and  in  1875  it  was  estimated 
that  the  increase  wonld  be  20  to  25  per  cent.,  which  was  in  a  large  de- 
gree realized.  As  the  value  of  bark  enters  largely  into^the  estimate  of 
prc^t  of  growing  oak  coppices,  it  becomes  of  the  highest  importance  to 
determine  the  circnmstances  that  give  it  greatest  value,  and  the  age  at 
which  it  can  becnt  to  best  advantage,  as  the  relations  between  weight,  vol- 
nme,  and  value  of  wood  and  bark,  and  of  tanning  material  in  the  Imrk,  are 
changing  with  the  growth,  and  even  at  a  given  time  are  different  in  the 
several  parts  of  the  same  tree. 

Time  of  peeling  the  Bark. — Oak  must  be  peeled  between  the  time  that 
the  beds  begin  to  swell  and  the  appearance  of  leaves.  It  peels  best  in 
cold,  damp  weather,  and  not  so  well  when  dry  and  hot  North  and 
east  winds  more  or  less  hinder  the  process.  When  vegetation  is  sus- 
pended by  a  series  of  cold  days,  as  may  happen  in  the  north  and  east 
of  France,  they  are  obliged  to  suspend  the  operation  of  peeling,  and 
the  process  may  hold  on  till  midsummer  or  till  after  the  leaves  are  fully 
out 

Bark  is  usually  peeled  from  the  tree  standing,  as  far  up  as  can  be 
reached.  The  upper  part  and  branches  peel  easier.  It  must  be  done 
when  the  tree  has  been  felled,  and  often  a  day  or  two  after  the  trunk 
hus  been  peeled.' 

The  yield  of  bark  in  an  oak  coppice  can  be  estimated  within  5  per  cent, 
by  sampling  a  few  trees,^  weighing  the  wood  and  bark,  and  allowing  a 
toss  of  onefthird  in  the  weight  of  bark  in  drying.  Of  course,  with  a 
number  of  trees  given,  the  calculation  becomes  easy,  and  the  average 
result  quite  near. 

A  considerable  extent  of  woodlands  in  Scotland  is  devoted  to  the 
raising  of  oak  for  tanning  and  for  the  wood.  The  age  at  which  cut,  de- 
l)eDds  on  the  soil,  situation,  exposure,  and  mode  of  rearing,  and  is  de- 
termined by  the  appearance  and  condition  of  the  bark.  On  damp  soils, 
where  the  bark  is  much  covered  with  mosses,  and  becomes  rough  at  an 
earlier  age,  it  may  be  cut  in  fifteen  years ;  but,  as  a  general  mle,  twenty 
years  is  there  considered  the  best,  as  the  bark  then  contains  relatively 
more^annin  than  at  any  other  time.  In  older  trees  the  corky,  rough  out- 
side bark  has  less  or  little  value  to  the  tanner.  The  best  bark  comes 
from  trees  in  a  healthy  growing  condition,  with  a  thick,  juicy  liber,  and 
that  are  cut  during  the  ascent  of  the  sap  before  the  leaves  have 
exjmnded.  The  bark  of  a  tree  in  fiiU  leaf  is  quite  materially  less  in 
value  than  when  cut  before  the  leaves  appear.  Where  proper  attention 
is  given  to  the  cultivation,  tlie  brush  is  cleared  off  at  the  time  of  cutting, 
and  if  there  be  ditehes  for  drainage,  these  are  cleaned  out  and  repaired. 
J^efore  catting,  a  ring  of  bark  from  the  root  up  to  30  inches  is  peeled 
off.  After  cutting,  the  tree  is  tdmmed  and  cut  into  convenient  lengths. 
All  branches  down  to  an  inch  in  diameter  are  peeled,  and  in  the  smaller 
pieces  it  is  first  loosened  by  beating  with  a  mallet  upon  a  stone. 

When  peeled,  the  bark  is  ..spread  upon  poles  some  3  feet  above  the 

*  Hie  quality  of  bark  is  good  in  proportion  as  the  liber  is  of  much  thickness  and 
goi|^  witili  B&p  from  Tigorons  growth.  It  is  best  from  young  trees  with  active  vege- 
tation and  in  a  warm  climate. 

Tho  ^weum^  oak  is  best  of  all,  the  "  Umzin  "  oak  next.  They  grow  along  the  Medi- 
teiiftttfUn  and  in  the  sontheast  of  France.  The  Quercw  sessiUfolia  and  Q.pedunculaia 
ftuMk  iMA  of  the  bark  nsed  in  French  tanneries,  of  which  the  former  is  best.  Peel- 
fag  jMMb  fbe  volnme  of  wood  a  fifth  or  sixth  part. 

MMw  «Ddgranitic  soils  with  a  warm  aspect  fnmish  the  best  bark.  It  is  estimated 
MMJi'to  15  kuo^ams  of  dry  bark  are  ^t  from  a  st^re  of  fire- wood.    Mean  price,  10 


*«  «r  iiiPiiMj  tiie  109  kilograms  dry  bark,  delivered  in  port  or  railroad  dQpot ;  about  lialf 
ftiipfislviitMOcbed  in  handling  and  freight.  (^NanqweUe.) 
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groand,  iDside  dowo,  and  in  ranges  on  piles  18  inches  deep,  the  top  being 
covered  with  the  largest  pieces,  as  a  shelter  from  ruin.  Bark  while  dry- 
ing is  mncb  injured  bj  rain. 

When  it  has  been  three  or  four  days  on  these  stages,  it  should  be 
stirred  and  opened  a  little  to  prevent  molding.  It  takes  from  two  to 
three  weeks,  according  to  the  weather,  to  dry  the  bark  of  such  coppice 
oak ;  but  under  very  Stvorable  drcnmstances  it  will  dry  in  eight  days. 
Properly  cured  bark  is  of  a  light  cream-color,  and  breaks  neely.  if 
damaged  by  the  weather  it  is  of  a  brownish  color,  indicating  a  |>art  of 
the  tannin  has  been  taken  out  When  dried  it  is  taken  to  sheds,  broken 
into  small  pieces,  and  sold  in  sacks  to  the  tanners.  The  bark  should  be 
l)eeled  the  same  day  the  tree  is  cut,  or  at  latest  the  next  day.  A  genial 
shower  after  cold  weather  makes  the  bark  peel  more  easily.  Much  of 
the  peeling,  especially  of  the  small  pieces,  is  done  in  Scotland  by  women. 
The  larger  sticks  of  peeled  wood  are  sold  for  spoke  timber  and  other 
industries,  and  the  smaller  to  the  chemical  works  for  fuel. 

The  Euroi)ean  larch  thrives  extremely  well  with  the  oak,  and  is  often 
planted  to  fill  up  vacant  places.  The  bark  is  easily  stripped,  and 
when  taken  from  young  trees  brings  nearly  as  high  a  price  us  second 
quality  of  oak  bark.  It  thrives  best  on  dry  soil,  and  its  foliage  is  open, 
admitting  much  light.  No  other  timber  does  so  well  with  oak  as  the 
larch. 

By  the  common  method  of  procuring  the  bark  of  young  oak  coppice 
wood,  it  can  only  be  peeled  in  summer,  when  the  sap  is  up,  and  accord- 
ing to  the  above  experiments,  when  the  tannih  is  in  relatively  smaller 
amount,  and  the  wood  of  the  least  value.  But  by  a  process  first  pro- 
posed a  few  years  since  by  M.  J.  Le  Maitre,  the  peeling  may  be  done 
at  all  seasons,  instead  of  the  brief  and  variable  season  formerly  allowed. 
This  gonsists  in  steaming  the  wood  in  an  air-tight  receiver  of  any  cou- 
venicfut  size  and  form.  The  inventor  died  before  seeing  his  process 
adopted  as  a  branch  of  industry,  but  it  has  since  been  perfected  by  M. 
de  Nomaison.^ 

According  to  the  researches  of  M.  Wohmann,  oak  wood  cut  in  the 
winter,  or  while  the  sap  is  at  rest  (September  to  January),  is  denser,  all 
circumstances  being  equal,  than  in  summer.  He  found  that  a  cubic  me- 
ter of  young  oak  in  wiuter  weighed  1.097  kilograms,  and  that  it  yielded 
1G5  kilograms  of  bark,  while,  if  cut  in  summer,  it  weighed  only  892  kil- 
ograms, and  yielded  but  148  kilograms  of  bark.  This  interesting  result 
confirms  very  satisfactorily  the  theory  of  alimentary  reserve  in  the  phys- 
iology of  timber  growth.  A  notable  advantage  is  gained,  if  the  cop- 
pice ifor  peenng.  can  be  cut  in  winter,  because  the  stumps  will  sprout 
again  for  a  new  growth  *with  much  more  vigor  and  certainty  than  if  cat 
in  early  summer.  But  a  disadvantage  is  met,  in  the  steaming  process^ 
by  the  fact  that  the  tannin  is  less  soluble  and  more  difficult  to  extract 
than  when  peeled  in  the  sap  season.    In  f^ct,  this  appears  to  be  the 

only  weak  point  in  M.  Le  Maitre's  method. 

-  I  ■  ■      "  ■  ' 

*The  Director-General  of  forests  in  France,  ^s'ishing  to  determine  with  exactness 
the  results  obtained  by  the  apparatus  of  the  latter,  some  months  since  appointed  a 
commission  of  forest  agents,  wood  merchants,  and  tanners  to  examine  and  report  apon 
this  invention.  This  commission  was  placed  under  the  presidency  of  M.  Meynior,  ad- 
miuistrator  of  forests,  and  consisted  in  aU  of  eight  professional  foresters,  three  wood 
merchants,  and  two  tanners.  Their  labors  began  in  January,  1876,  in  the  domainal 
woodland  of  Viroflay.  They  were  at  once  able  to  see  that  the  bark  was  readily  loos- 
ened ;  but  it  remained  to  be  shown  by  careful  study  bow  the  results  compared,  as  to 
quality  with  those  of  bark  peeled  in  the  ordinary  way.  A  Prussian  commission  has 
aUo  been  appointed  to  examine  its  merits.  The  process  is  deemed  too  new,  and  the 
results  too  uncertain,  to  afford  a  safe  basis  for  estimating  its  real  value. 
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BXPBEIMENTS    UPON    OAK-BABK    FOB    TANNING    PURPOSES,    BY    DR. 
BAUER,  OF  WURTEMBURG. 

The  growing  importance  of  questions  relating  to  tbe  supply  of  tan- 
ning materials,  for  which  tbe  forester  must  provide,  induced  Dr.  Bauer, 
one  of  the  professors  of  the  Forest  Academy  at  Hohenheim,  and  director 
of  experimental  forest-stations  in  WUrtemburg,  to  undertake  in  1872  a 
series  of  observations  with  a  view  of  settling  some  of  these  questions. 
Without  following  in  detail  the  methods  pursued,  we  will  state  theprin- 
oipal  conclusions  at  which  he  has  arrived.  It  may  be  remairked  that 
observations  were  undertaken  in  Prance,  in  1866,  for  this  same  object, 
by  M.  Bouvart,  a  forest  inspector,  and  that  there  is  a  general  agree- 
ment of  results,  allowances  being  made  for  differences  due  to  soil,  ex- 
posure, and  climate  between  places  widely  separated.  In  fact,  this 
agreement  appears  to  indicate  that  these  influences  have  really  less 
effect  than  had  been  formerly  supposed. 

It  is  generally  admitted  that  we  have  not  safficlent  meaos  for  determiDiDg  the  vol- 
ume and  the  absolnte  and  specific  weight  of  oak-bark,  whether  green  or  dry,  or  whether 
growing  in  the  forest  or  in  open  fields,  nor  to  estimate  the  yifld  of  bark,  although  all 
of  these  data  are  of  great  economic  and  scientific  importance.  The  forester  may  be 
called  upon  to  estimate  as  exactly  as  {KMsible  the  bark  on  a  given  cutting,  which  may 
perhaps  be  sold  in  advance^  because  the  purchasers  need  to  know  upon  what  to  de- 
pend. The  manner  of  keeping  accounts  may  likewise  require  a  change  of  expression 
from  one  unit  of  reckoning  to  another,  as,  for  example,  from  quintals  to  cubic  meters. 
A  knowledge  as  to  the  lotss  of  weight  in  bark  by  drving  is  also  of  great  importance, 
not  only  in  a  scientific  but  in  an  eoonomioai  point  of  view,  because  bark  in  wet  years 
must  often  be  transported  in  a  green  st8.te.  Finally,  we  cannot  exactly  determine  the 
money  value  of  oak  fit  for  peeling  vrithout  knowing  the  relative  yield  of  bark  and 
wood. 

Although  certain  research  had  been  made  upon  tliis  subject,  they  needed  confirm fi- 
tion  by  new  examination,  for  which  reason  the  commission  charged  with  the  direction 
of  certain  German'  forestal  experiments,  decided  to  undertake  more  extended  observa- 
tions concerning  bark  suitable  for  tanning.  To  obtain  a  more  speedy  conclusion,  these 
experiments  were  in  Prussia,  made  upon  o7<2,^  and  in  Baden  and  Wiirtemburg  upon 
jfoung  trees. 

In  Wiirtemberg,  oak-bark  is  divided  for  market  into  the  three  following  sorts : 

1.  Glotsy  or  $hining  hark,  obtained  from  all  trees  less  than  12  centimeters  (4i  inches) 
in  diameter,  including  the  bark,  whether  creviced  or  not. 

2.  Average  hark,  i.  6.,  bark  both  of  stem  and  branches,  from  trees  and  shoots  cut  in 
tbe  working  of  futaie^  and  from  12  to  24  centimeters  (4i  to  9  inches)  in  thickness. 

3.  Coarse  bark,  including  the  bark  of  trunk  and  of  all  branches  of  trees  over  24 
centimeters  in  diameter. 

The  price  of  the  second  is  generally  seven-tenths  as  much  as  the  first,  and  the  third 
is  sold  separately,  the  unit  in  all  cases  being  the  quintal. 

Glossy  bark  is  found  chiefly  in  coppices  managed  specially  for  the  production  of  bark, 
with  a  revolution  of  fifteen  to  thirty  years,  or  in  the  underwood  of  copj^ico  mingled 
with  larce  timber;  or,  less  frequently,  in  the  trees  cut  in  the  first  thinning  of  futaie 
Average  uark  comes  chiefly  from  the  younger  reserves  of  coppice,  mingled  with  largo 
timber,  and  thinning  of  trees  fifty  to  eighty  years  old.  Coarse  bark  comes  from  old 
oaks,  of  all  descriptions,  wherever  it  appears  worth  saving,  The  experiments  reported 
related  chiefly  to  the  first  and  second  of  these  classes. 

The  experiments  are  described  in  detail,  and  tables  are  given  in* thirty-six  separate 
easea,  varied  to  meet  as  many  different  conditions  as  was  practicable,  and  in  each  case 
showing — 

Tbe  weight  of  green  wood  not  peeled. 

The  volume  of  wood  not  peeled. 

The  specific  gravity  of  wood  not  peeled. 

The  weight  of  green  wood  peeled. 

■Die  term  "  VieUlee  ^oorces,"  used  in  the  article  in  Eevue  des  Eaux  et  Forils,  from 
wMoh  we  translate,  is  more  strictly  applied  to  trees  left  at  the  fifth  revolution  or 
tyiBii^lPt  by  which  forest-reserves  are  brought  to  their  full  maturity. 

^Itani  ftpplied  to  a  fore-^t  raised  to  full  maturity,  and  from  which  portions  are 
1  pin  firam  time  to  time. 
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The  volnme  of  a  st^re*  of  wood,  after  peeling. 
The  speoifio  gravity  of  green  wood,  peeled* 
The  weight  of  green  bark. 
The  volnme  of  green  b^k. 
The  specifio  gravity  of  green  bark. 
The  weight  of  bark  dried  in  the  forest. 
The  volume  of  bark  dried  in  the  forest. 

The  speoifio  gravity  of  bark  dried  in  the  forest.  * 

Without  goiDg'throngh  the  details  of  these  experiments  the  following  oomparison  of 
results  may  be  given : 

1.  The  volnme  of  a  st^re  of  peelable  oak  inoreases  with  ag^e,  and  In  proportion  to  the 
size  of  wood.  In  the  ease  of  trunks  from  peelable  forests  titty-five  to  sixty-two  years 
old,  it  is  0.725  cubic  meters,  and  for  coppice,  0.521.  In  the  branches  and  trunks  of  full 
grown  trees  it  is  0.430  cubic  n*eten«,  and  for  the  branches  of  coppice  wood,  0.237. 

2.  The  quantity  of  bark  which  gives  a  st^re  of  wood  separately  is  not  proportional 
to  the  real' volnme,  because  then  a  st^re  from  a  plantation  yielding  "  average  bark" 
should  yield  much  more  green  bark  than  one  yielding  "  glossy  bark,''  while  the  pro- 
portiou  is  as  follows : 

A  Bt^re  of  peelable  wood  yields: 


Qreenbark. 


Bark  dried  in 
the  forest. 


"Olo«8j  bark  '*  frooi  branches  of  ooppioe 

"Average  bark  "  from  branohea  of  full  grown  tree 

Bark  from  tmnks  16  ye^rsold 

Bark  from  trnnka  24  years  old 

Bark  from  tranka  3d  years  old 

Bark  from  trunkaSS  to  63  years  old 


Quintali. 
1.50 
2.35 
2.00 
2.74 
2.48 
2.30 


0.7C 
1.30 
1.(8 
1.S2 
1.49 
1.S9 


3.  The  quantities  of  green  bark  which  a  cubic  meter  of  each  class  of  prod  nets  yields 
decreaaes  rapidly  as  the  age  increases.  The  difference  is  less  rapid  in  bark  dried  in  the 
forest ;  and,  as  will  be  further  shown,  young  bark  loses  relatively  more  water  than 
that  which  is  old.  The  justice  of  this  conclusion  will  appear  from  the  following  state- 
ment :  * 


Giaenbark. 


Barkdriedin 
the  forest. 


"  Glossy  bark "  from  branches  of  coppice 

"Average  bark  "  from  brancbes  of  loU  grown  trees 

Bark  from  tronks  16  years  old 

Burk  from  trunks  24  years  old *. 

Bark  from  trunks  3d  years  old 

Bark  from  tronks  55  to  63  years  old 


Qnintal*. 
6.32 
5.46 
5.12 
5.02 
4.62 
2.04 


QttinUiU. 

aio 

a03 
2.61 
2.78 
2. 76 
2.00 


4.  If  we  take  into  account  the  c^uantity  of  bark  produced,  as  compared  with  the 
whole  amount  of  oak  wood  of  all  kinds  (some  of  which  is  not  peelable),  the  production 
of  bark  will  remain  almost  constant  for  different  ogos. 

A  cubic  meter  of  wood  of  all  kinds  yields  as  follows : 


Bark  dried  hi 
the  forest. 


Bark  from  oopplcee  16  years  old 

Birk  from  coppices  24  years  old 

Bark  from  coppices  38  years  old 

Bark  from  reserves  55  to  62  years  old 


QwinitOs. 
8.00 
8.12 
8.89 
2.10 


1  The  8t^  has  the  same  dimensions  as  the  oit^io  meteTf  but  is  applied  to  articles  like 
wood,  which  are  piled  so  as  to  leave  interstices  between  the  pieces,  while  the  latter  is 
nsed  to  express  the  solid  contents,  no  allowance  for  vacant  places.  It  is  also  used  in 
measuring  charcoal. 

•According  to  M.  Bouvart  the  yield  of  dry  bark  is  103  kilograms  for  coppice  15 
years  old ;  IQ2  kilograms  for  that  which  is  20  years ;  101  kilograms  for  25  years,  and  40 
kilograms  for  trees  48  yeais  old. 
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5.  The  yield  per  cent,  of  green  bark  from  ireshly-cat  wood  diminishes  in  proportion 
as  the  age  iDcreasee,  and  it  Is  the  same  from  the  foot  of  the  tmnk  toward  tne  top,  be- 
oanse  it  contains — 

Of  *'  glossy  bark,"  in  the  bftinchee,  35  per  cent,  of  the  volume  of  freBl4y-cnt  wood. 

Of  average  bark/'  in  the  branches,  30  per  cent,  of  volnme. 

Of  "  glossy  bark,"  in  the  tmnk,  27  per  cent,  of  volnme. 

Of  "  average  bark,"  in  the  tmnk^  18  per  cent,  of  volnme. 

It  also  resolts  from  aU  the  expenments  that  have  been  made  that  the  lower  part  of 
the  tmnk.  from  the  soil  to  a  point  two  or  even  three  meters  above,  gives  a  much  less 
per -cent,  in  volume  of  bark  than  that  above  this  height. 

6.  The  loss  in  weight  on  the  amount  of  ^Btn  withdrawn  from  bark  by  drying  in  a 
forest  diminiskes  in  proportion  as  the  wood  is  of  greater  age,  and,  consequently,  from 
the  foot  of  the  tree  toward  the  top,  as  follows : 

Of  ''  glossy  bark,"  of  the  branches,  49  per  cent,  in  weight. 

Of  '^  average  bark,"  of  the  branches,  45  per  cent  in  weight. 

Of  *'  glossy  bark,"  of  the  tmnk,  42  per  cent,  in  weight. 

Of  "  average  bark,"  in  the  tmnk,  32  per  cent,  in  weight. 

It  also  resnlts  from  all  experiments  that  the  loss  in  weight  in  the  lower  part  of  the 
trunk,  up  to  2  meters  in  height,  is  a  little  lees— about  13  per  cent. — than  that  which 
occurs  in  the  trunk  at  greater  height. 

7.  Likewise  the  loss  of  volume  which  green  bark  suffers  in  drying  in  the  forest  is 
less  for  wood  of  greater  age,  and,  as  a  consequence,  it  is  less  at  the  foot  of  the  tree 
than  at  the  top,  it  being  as  follows : 

In  ''glossy  bark  "  of  the  branches  from  a  green  state,  41  per  cent. 

In  ''average  bark  "  of  the  branches  from  a  green  state,  36  per  cent. 

In  "  glossy  bark  "  of  the  trunk  in  a  green  state,  34  per  cent. 

In  "  average  bark  "  of  the  trunk  in  a  green  state,  21  per  cent. 

The  decrease  of  percentage  in  volume  is  slightly  less  than  the  loss  per  cent,  in  weight. 
The  difference  is  greater  with  bark  token  from  stems  of  less  age  than  it  is  when  taken 
from  those  that  are  older. 

8.  The  volume  is  almost  constant  for  a  given  weight  of  bark.  It  is  always  greater 
in  bark  dried  in  the  forest  than  in  green  bark,  and  it  also  increases  with  the  age  of 
peelable  wood. 

One  qnintal  of  bark  measures  as  follows  in  cubic  meters : 


Green 
bark. 


Bark  dried 
iu  the  for* 
eats. 


Glofsy  bark  ftx>m  the  branebee 

Averaffe  bark  fh»m  the  branches 

Bark  from  tranks  IC  j^an  old 

Baik  from  tmnksSI  yeai-sold 

B^k  from  trunks  36  years  old 

Bark  from  trunks  55  to  63  years  old. 


0.0S5O 
0.0550 
0.0535 
0.055^ 
0.0587 
a0625 


0.0640 
0.0630 
0. 0G15 
aC6S5 

o.c6trr 

0.0715 


For  this  purpose  it  would  be  convenient  to  employ  reduction-tables  for  convertioir 
cubic  meters  into  the  corresponding  weight  of  *'  glossy"  or  "  average"  bark, as  well 
as  green  bark,  into  bark  that  was  forest-dried. 


y.  In  comparing  the  peelable  wood  of  the  tmnk  with  that  of  the  branches,  as  also 
the  bark  yielded  by  the  stem  with  that  from  the  branches,  we  get  different  results, 
according  as  it  maj  be  "  glossy  "  or  "  average  "  bark. 

To  lOi)  stores  of  oak  yielding  "glossy  bark  "in  the  trunk  we' have  10'.8  stores  of 
peelable  wood  in  tne  branches. 

To  100  stores  yielding  "  average  bark  "  we  have  57.5  stores  of  peelable  wood  in  the 
branches. 

To  100  cubic  meters  of  oak  yielding  "  glossy  bark  "  in  the  trunk  we  have  4.9  cubic 
meters  of  peelable  wood  in  the  branches. 

To  100  cubic  meters  yielding  "  average  bark  "  in  the  trunk  we  have  33  cubic  meters- 
of  peelable  wood  in  the  branches. 

To  100  kilometers  of  green  "  glossy  bark"  from  the  tmnk  we  have  6.4  kilometers  in 
the  branches. 

To  100  kilograms  of  green  "  average  bark''  from  the  trunk  we  have  61  kilograms- lo 
the  branches. 

To  100  kilograms  of  "  glossy  bark  "  from  the  tmnk,  dried  in  the  forest^  we  haveS^iS 
kilograms  in  the  branches. 

To  100  kilograms  of  "  average  bark"  from  the  trunk,  dried  in  the  forest,  we  have  30 
kOognims  in  the  branches. 

In.  The  specific  weisht  of  green  oak  wood  not  peeled  is  generally  uniform  in  young 
Bat  in  older  trees  it  varies  between  0.94  to  1.00 ;  but  the  specific  weight 
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of  tho  lower  parts  of  tho  trank  (ap  to  3  meters  from  the  gronnd)  is  always  greater 
than  it  is  above. 

11.  The  specifie  weight  ofgreen  wood  peeled,  is  always^greater  than  when  the  bark 
is  OD,  and  vwries  between  0.97  and  1.04,  and  the  specific  weight  of  the  wood  alone  is 
always  greater  near  the  gronnd  than  it  is  higher  np. 

12.  Qreen  bark  is  always  lighter  than  green  wood.  The  specific  weight  of  green 
bark  diminishes  in  proportion  as  the  tree  grows  older. 

13.  Bark  dried  in  the  forest  is  naturally  specifically  lighter  than  green  bark,  and  this 
also  diminishes  as  the  tree  grows  older.  Tlie  facts  stated  in  pftragraphs  12  and  13  Hie 
shown  as  follows : 


Speoiflo  weight. 


Glossy  bark  from  the  brsnchea 

Average  bark  from  the  branobes 

Glossy  bark  trom  trees  14  years  old 

Glossy  bark  Aronn  trees  34  years  old 

GlosAy  bark  from  trees  38  years  old 

Glossy  bark  from  trees  55  to  G3  years  old 


Although  the  above  experiments  npon  bark  in  its  green  state,  or  dried  in  the  forest, 
are  of  most  importance,  we  should  not  neglect  the  conditions  of  bark  dried  in  the  open 
air,  and  for  this  end  the  process  was  conducted  as  follows : 

From  the  Tarious  kinds  of  bark  used  in  the  preceding  experiments,  there  was  weighed 
from  six  to  eight  kilograms  that  had  been  dried  in  the  forest,  and  its  volume  wae 
ascertained.  Each  of  the  specimens,  carefully  labeled,  were  then  collected  and  sent  in 
a  sack  to  Hohenheim,  and  there  kept  trom  the  end  of  May,  1874,  to  the  end  of  April, 
1675,  in  a  small  house,  upon  planks,  perfectly  dry,  and  well  exposed  to  the  air.  When 
completely  dry  thev  were  again  weighed,  piece  by  piece,  on  a  warm,  dry  day,  with 
briglit  sunlight,  and  their  yalue  was  ascertained  with  great  exactness  by  a  xylomeier. 
The  results  may  be  easily  stated  in  a  few  points : 

1.  Both  ** glossy''  and  *•  average"  bark  from  the  trunk  lost,  in  passing  from  forest- 
dried  to  exposure  in  o^en  air,  4  per  cent.,  and  from  the  branches  5  per  cent.,  of  water. 
This  is  fortlier  shown  m  the  first  column  of  the  next  table. 

2.  The  change  in  volume  in  passing  from  the  condition  of  forest^ried  to  drying  in 
the  free  air  was  much  greater,  while  from  green  to  forest-dried  the  percentage  lost  by 
g  een  bark  was  much  more  than  the  relative  loss  of  volume,  the  results  being  oppo- 
site. The  difference  which  for  forest-dried  bark  exists  between  the  loss  of  weight  and 
loss  of  volume  was  found  to  be  suflSciently  compensated  in  its  further  drying  in  free 
air,  BO  that  for  the  latter  the  volume  agrees  approximately  with  the  percentage  of 
weight  lost  by  evaporation.    It  disappears,  in  fact,  in  its  passage  from  forest-dried  to 

^«  being  shown  in  the  second  column  of  tne  following  table : 


fnll  drying,  the  amount  1 


-II 

ago 


•si 

lis 


For  glossy  bark  from  the  tmnk  .... 
For  average  bark  from  the  frank . . . . 
For  glossy  bark  lh)m  the  bntDohes. . 
For  average  bark  from  the  branches 


Percent 
46 
36 
54 
SO 


Pereeni 
11 
11 
19 
SO 


PercemL 
51 

GO 
5C 


3.  The  specific  weight  of  the  older  "  glossy  bark"  from  the  tmnk  (.38  years),  dried 
in  the  free  air,  agrees  very  nearly  with  that  dried  in  the  forest  (0.74,  instead  of  0.75), 
but  young  **  glossy  bark,'' on  the 


cent,  at  the  i^  of  24  years,  0.( 


contrary,  has  a  little  greater  density,  it  being  0.80  per 
per  cent,  at  16  years,  and  0.83  for  branches.    In  like 
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matiiier,  "  ayeraffe  bark "  dried  in  the  free  air  Agrees  almost  with  that  dried  in  the 
fioreet,  it  being  0.69  for  the  tmnk  and  0.78  for  the  branches. 

4.  The  volume  of  a  given  weight  of  bark  dried  in  the  free  air  scarcely  dififers  from 
that  dried  in  the  forest,  a  quintal  having  the  following  contents  in  cubic  meters : 


a 

i  ' 

1 

fM*S 

0.0550 

0.0M0 

0.0550 

0.0630 

0.0535 

0.0C15 

0.0553 

0.0635 

a05eJ7 

0.0667 

a  0625 

a  0715 

I 


Glocsy  bark  firom  branohet 

Areraffe  bflrk  from  bnmcbes 

Sftrk  fitom  treet  16  years  old 

Bark  fmm  trees  24  yean  old 

Bark  frran  trees  38  yean,  old 

Bark  from  trees  55  to  63  yean  old 


0.0G10 

aoeao 

a  0575 
0.0635 
0.0675 
a  0725 


THE  SUMAO  AS  A  MATEBIAL  FOB  TANNINa. 

'Sext  after  the  oak  and  hemlock,  we  should  mention  the  sumac,  of  which 
several  species  of  the  BAtw,  but  chiefly  the  B.  glabra  and  E.  tyhinaj  afford 
with  us  the  principal  supplies. 

The  sumac  best  suited  for  tanning  and  dyeing  purposes  grows  wild  in 
a  belt  of  country  extending  from  Maryland,  down  through  the  Atlantic 
States  to  Georgia,  and  through  Alabama,  Mississippi,  Louisiana,  and 
Texas,  and  in  portions  of  Kentucky  and  Tennessee.  The  northern  cli- 
mate appears  too  cool  for  developing  the  tanning  properties  of  this 
plant  to  the  best  advantage,  although  large  quantities  of  the  leaves 
gathered  in  Pennsylvania  and  New  York  are  sold  to  the  tanners  of  goat- 
skins, who  put  it  in  vats  to  strengthen  up  and  keep  the  sewed  skins 
from  leaking,  and  it  is  used  by  many  tanners  •to  bnghten  the  color  of 
their  leather. 

The  State  of  Virginia  at  present  takes  the  lead  in  the  production  of 
sumac,  and  the  business  of  collecting,  grinding,  and  packing  is  carried 
on  at  Eichmond,  Fredericksburg,  Alexandria.  Culpeper,  Winchester, 
and  perhaps  other  places.  The  season  for  picking  begins  about  the  first 
of  July  and  ends  the  last  of  September,  or  with  the  first  frost,  for  when 
the  leaves  turn  red  in  autumn,  they  are  no  longer  of  value.  The  tan- 
ning properties  of  the  sumac  reside  in  the  leaves,  and  only  these  should 
be  gathered,  and  the  diflference  of  value  in  this  article  is  found  often  to 
depend  very  much  upon  the  care  with  which  the  leaves  are  gathered 
and  dried.  The  blossoms  and  berries,  as  well  as  the  stems,  should  be 
thrown  out.  It  should  be  dried  in  the  shade.  When  cured^  it  is  taken 
to  the  mills  and  ground  by  being  placed  under  heavy  wooden  wheels, 
rolling  in  circles,  at  the  ends  of  axles  attached  to  a  revolving  shaft. 
These  grinding-wheels  are  inclosed  in  a  close  covering  to  keep  in  the 
abundant  dust  that  rises.  Those  used  in  Virginia  are  somewhat  expen- 
sive, but  in  Sicily  they  grind  the  leaves  in  a  very  primitive  manner  und^r 
stone  wheels  on  a  stone  bed. 


CULTIVATION  OF  THB  OOBK-TBEE  IN  THE  UNITED  STATES. 

In  185S,  and,  it  is  believed,  at  an  earlier  period,  quantities  of  acorns 
from  the  cork-oak  were  procured  from  the  south  of  Spain,  and  distrib- 
uted (torn  the  Patent  OfQce  to  those  sections  of  the  country  where  it 
was  thought  they  would  thrive.  A  report  made  at  the  close  of  1875, 
ftom  Winnsborougb,  S.  0.,  shows  that  all  the  acorns  planted  in  1859 
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came  up  and  made  healthy  plants.  Three  of  these  are  dow  about 
tweuty-four  feet  high  and  over  27  inches  in  circumference.  Two  trees, 
at  least,  are  flourishing  at  Orangeburg,  S.  C,  and  there  are  probably 
elsewhere  in  the  South  examples  of  successful  planting  of  this  tree. 
The  cork-oak  requires  a  warm  climate ;  but  the  Southern  States  and 
California  appear  perfectly  well  adapted  to  its  wants.  GThe  leaves  are 
evergreen,  like  the  live-oak,  and  it  is  of  slow  growth.  An  agorn  of  the 
cork-oak,  planted  in  1862,  at  Santa  Barbara,  Gal.,  has  grown  to  about 
twenty  feet  in  height,  and  covers  more  than  this  breadth  of  ground.  At 
one  foot  from  the  ground  it  measures  40  inches  in  girth,  and  at  6  feet, 
where  its  branches  begin,  it  is  30  inches.  The  bark  of  this  tree  is  an 
inch  and  a  half  thick,  aud  the  cork  apparently  of  the  best  quality.^ 

In  its  native  countries  the  cork-tree  is  peeled  once  in  eight  or  ten 
years,  beginning  when  25  or  30  years  old,  and  care  is  taken  not  to  injure 
the  inner  bark.  A  new  layer  of  cork  forms  readily,  and  the  tree  seems 
to  thrive  under  the  treatment,  and  lives  to  a  great  age.  The  importance 
of  cork  as  an  article  of  commerce  will  be  seen  from  the  following  tables. 
The  unmanufactured  article  has  since  1871  been  imported  free  of  duties. 
Upon  manufactured  cork  the  duty  is  now  30  per  cent  ad  valorem. 

Importation  of  cork  (unman^factur€d)  in  recent  years. 


Yean. 

Value. 

Duties 
(30  percent). 

Yeaw. 

Value. 

186D-'70 

•297,907  41 

93,971  44 

266. 644  97 

484,348  04 

•62,372  22 
27,891  44 
Free. 

1871^*73 

•645,928  00 
435,270  00 
383.005  00 
606,169  00 

1870-'71 

1873-'74 

1874-*75 

187l-'73 

1875-'76 

Importation  of  manufactured  oorhs  in  recent  years. 


Yeara. 

Value. 

Duites 
(SO  per  cent). 

Yean. 

Value. 

Duties 
(30  per  cent). 

lfifi9-'70 

•171. 849  92 

144, 578  08 

123.480  33 

5,333  00 

•85,924  96 
72.289  05 
62.740  19 
2,666  50 

1872-'73 

•154,269  88 
115,727  23 
103, 335  86 
74,394  90 

•46.280  96 

ie70-'71 

1873-'74 

34, 718  16 

187l-'72 

1874-'75 

31,000  75 

1872-'73 

1875-'76 

22, 318  47 

LEAVES  FOB  FOBAaE. 

In  Europe,  the  leaves  of  trees,  more  especially  of  the  ash,  form  an  im- 
portant article  of  forage  for  domestic  animals  in  winter.  With  us,  m 
the  new  settlements,  a  pioneer's  team  and  little  group  o(  domestic  ani- 
mals have  often  been  helped  through  the  first  winter  in  the  wilderness 
by  ^'browzing;"  but  it  may  be  doubted  whether  the  American  farmer 
will  ever  gather  leaves  from  the  woods  as  an  article  of  fodder  for  his 
stock,  nor  will  he,  if  he  understands  their  value  in  the  formation  ot 
humus  and  fertilization  of  the  soil,  allow  them  to  be  wasted  or  burned. 

FOBESTS  AS  A  SHELTEB  FOB  GAME. 

This  use  of  forests,  which  formed  the  earliest,  and  in  some  cases  still 
forms  a  principal  reason  for  their  preservation,  implies  a  privileged  class 
which  does  not  exist  among  us ;  and  hence  there  is  little  probability 
that  this  feature  of  forest  management  will  ever  assume  in  this  country. 


1  Santa  Barbara  Weekly  Preas,  Jaoaary  27, 1877. 
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any  importaDce  beyond  what  may  incidentally  relate  to  city  parks  and 
limited  tracts  that  may  be  owned  by  associations  of  sportsmen.  The 
term  ^^Forstwnd  Jagd^  (forest  and  hnnting)  is  inseparably  connected 
with  German  forest  literature  and  law,  and  the  care  and  feeding  of  game 
is  a  regnlar  branch  of  education  in  the  forest  schools  of  that  coautry. 
The  government  derives  some  revenue  firom  the  sale  of  hunting  licenses.  ^ 

BAMAOBS  FBOM  FOBEST  FIBES. 

The  losses  resulting  firom  running  fires  are  within  the  observation  of 
all,  as  no  district  of  considerable  extent  in  the  country  has  been  entirely 
free  from  them,  and  in  very  many  places  their  effects  are  sadly  apparent 
in  the  blackened  trunks  of  dead  trees,  and  the  prevalence  of  a  younger 
growth  of  rapidly-growing  but  inferior  kiods  of  timber  in  the  place  of  for- 
ests that  were  in  full  maturity  and  of  great  value.  One  of  the  theories  ac- 
counting for  the  prairies,  ascribes  them  to  thefires  annually  set  by  Indians^ 
for  driving  game,  or  for  favoring  the  growth  of  grass  that  should  attract 
deer  and  other  game  to  this  pasturage ;  and  so  far  as  relates  to  <^  oak 
openings,"  ^<  barrens,"  and  the  prairies  east  of  the  Mississippi,  this  theory 
has  the  strongest  ground  of  probability.  However  this  may  De,  we  have 
these  facts  before  us,  that  scarcely  a  >ear  passes  without  the  occurrence 
ci  forest  fires  of  sufficient  extent  to  attract  public  notice;  that  they  are 
particularly  prevalent  in  seasons  of  protracted  drought,  and  more  fre- 
quent from  year  to  year  as  these  droughts  become  more  frequent  and 
more  widespread  in  their  effect.  It  may  be  well  to  notice  some  of  these 
eases  of  d^truction,  and  some  of  the  means  by  which  it  has  been 
proposed  to  prevent  their  recurrence. 

Fires  occur  more  or  less  extensively  among  the  timber  in  the  mount- 
ain regions  of  the  Territories,  and  some  of  these  have  proved  exceed- 
ingly destructive.  Early  in  1860  and  in  1802,  fires  of  unusual  extent 
and  severity  overran  portions  of  the  country  westward  from  Laramie 
plains,  now  Wyoming  Territory,  spreading  with  such  fearful  rapidity 
that  neither  man  nor  wild  beasts  could  escape,  and  burning  not  only  the 
timber,  but  the  turf  and  vegetable  matter  in  the  soiL  Seedling-pines 
sprang  up  in  parts  of  this  burnt  district  in  great  abundance,  with  a 
mixture  of  cottonwood  and  other  species,  but  so  dense  that  a  large  num- 
ber died  out  when  three  or  four  years  old. 

The  summer  and  autumn  of  1871  were  unusually  dry,  with  prevailing 
southwesterly  winds,  the  rain-full  being  less,  and  the  evaporation  more, 
tlian  the  general  annual  average.  These  conditions  favored  the  spread 
ef  forest  fires  in  the  Rocky  Mountain  region,  and  throughout  the  North- 
western States,  which  will  long  be  remembered,  like  tbe  Chicago  fire  of 
the  same  year,  for  their  extreme  severity  and  great  extent.  The  fires 
in  Wisconsin  and  Michigan  were  altogether  unprecedented,  and  swept 
not  only  through  forests  but  even  cultivated  farms  and  through  villages, 
taking  everything  in  their  course.  Including  the  surface  overrun  in  the 
prairie  region  as  well  as  in  forests,  the  area  swept  by  the  flames  iu  that 
year  must  have  been  many  thousands  of  square  miles.^  The  pecuniary 
loss  no  one  has  ever  been  able  to  estimate,  as  no  data  were  collected.  It 

*In  leSl-'Sa  there  were  87,235  licenseB  sold ;  in  1856  there  were  91,491,  the  iucrease 
being  about  the  same  as  that  of  the  popalation.  The  percentage  of  hunters  was  ^.478, 
or  fttMMit  1.76  per  cent,  of  the  males  over  20  years  of  age. 

*In  British  India  the  hill  people  have  a  tradition  that  the  burning  of  forests  has  a 
aatatanr  effect.  This  is  kept  alive  by  actual  experience  of  the  incre^ed  healthfnlness 
of  tlie  distoicts  after  tTes.— (Indian  Fareeterj  ii  p.  271.) 

*Papor  by  Prot  I.  A.  Lapham.    Beport  of  Chxtf  SignaUOfflcer,  War  Ik^^artment,  1872, 

p.ia6. 
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must  have  amounted  to  handFeds  of  millioDS  of  dollars.  All  accounts 
agree  in  stating  that  a  dry  and  strong  southwest  wind  contributed  to 
the  spread  of  the  flames,  and,  so  far  as  we  have  records,  the  percentage 
of  moisture  was  extremely  low.* 

The  forests  in  ^Northeastern  Pennsylvania  were  ravaged  by  fires  in 
the  fall  of  1876,  and  the  mountains  of  Delaware  and  Sullivan  Oouuties, 
New  York,  have  been  repeatedly  burnt  over  in  recent  years.  A  dry, 
sandy  region  on  the  eastern  border  of  Lewis  County  and  the  ^^  pine 
)>lain8''  of  Jefferson  County,  New  York,  have  been,  time  and  again,  over- 
run with  fires.  In  other  sections,  once  covered  with  pine  forest,  the  tim- 
ber is  now  replaced  by  ferns,  huckleberry,  and. blackberry  bushes,  which 
the  calcined  soil  is  scarcely  able  to  support,  but  which  may  in  a  long 
course  of  years,  if  not  again  burnt  over,  bring  fertility  back  in  sufficient 
amount  to  bear  trees  of  some  value. 

A  fire  got  started  in  the  woods  May  14, 1877,  near  Clinton  Mills,  Clin- 
ton County,  New  York,  which  consumed  several  lumbering-villages  and 
establishments,  and  burnt  over  a  large  area  of  forest,  destroying  stand- 
ing  timber  beyond  means  of  computation,  besides  a  very  large  amount 
in  lumber  and  other  property.  Extensive  fires  prevailed  the  same  sear- 
son  in  the  woods  of  Vermont,  New  EUimpshire,  and  Massachusetts,  and 
in  Canada,  Wisconsin,  and  the  upper  peninsula  of  Michigan. 

New  Jersey  has  suffered  from  forest  fires,  especially  on  the  Blue 
Mountain,  in  the  extreme  northwest,  and  throughout  a  wide  region  of 
pine  woods  bounded  on  the  north  by  Metedeconk  Creek,  south  by  Ben- 
in's Creek,  and  west  by  the  marl  line.  This  region  extending  to  the 
coast,  and  comprising  a  million  or  more  of  acres,  having  been  stripped 
of  wood  for  charcoal,  has  repeatedly  been  the  scene  of  destructive  fires, 
increasing  within  the  past  few  years  in  extent  of  damage,  a  single  firo 
sometimes  running  over  thousands  of  acres.  In  1866  one  swept  over 
10,000  acres;  the  burnt  district  reaching  from  Tuckerton  to  West 
Creek,  a  distance  of  seven  miles  westward.  In  1870-^71  nearly  the  whole 
wooded  portion  of  Bass  Township,  Burlington  County,  was  burnt  over. 
In  1871  two  fires  in  Ocean  County  burned  over  30,000  acres,  and  the 
whole  county  is  overrun  about  once  in  20  years  by  fire.  In  1872,  owing 
to  the  long  drought  in  summer  and  autumn,  fires  were  fi-equent  in 
Southern  New  Jersey,  one  in  August  burning  from  15  to  20  square  miles, 
worth,  before  the  fire,  from  $10  to  $30,  and  alter  it  from  $2  to  $4  i)er  acre. 
These  risks  have  reduced  the  salability  of  woodlands  to  a  very  great  ex- 
tent. These  fires  were  formerly  started  generally  from  coalings  on  brush 
burning,  but  latterly  for  the  most  part  by  locomotives,  which  have  done 
the  greatest  damage.' 

On  account  of  these  fires  so  frequently  running  over  this  part  of  the 
State,  there  is  but  little  large  timber,  although  more  than  nine-tenths  of 
the  surface  is  wooded ;  and  the  residents  are  obliged  to  import  nearly  all 
the  lumber  required  for  use.  Ship-building  has  been  almost  entirely 
abandoned,  and  the  products  of  the  forests  may  be  said  to  be  oord-wood 
and  charcoal,  instead  of  timber  for  construction  and  use  in  the  arts. 
Worse  than  this,  the  vegetable  mold  in  the  soil  is  burned  out,  and  the 
possibility  of  reproduction  reduced  to  narrowest  limits,  or  altogether 

^  Some  estimates  placed  the  loss  by  fires  in  1871,  equal  to  the  ordinary  consmnfttlon 
of  the  conntry  for  ten  years. 

*  There  is  also  a  growing  belief  that  some  have  been  set  by  wood-choppers  and  char- 
coal-bumers  to  make  business  for  themselves,  in  ooaling  the  wood  which  otherwise 
would  be  allowed  to  remain  for  the  more  valuable  lumber  of  older  growths.  In  many 
cases  it  is  not  actual  incendiarism,  but  carelessness,  perhaps  intentional,  that  in  this 
way  gives  additional  work  to  these  people. — (Beport  of  the  New  Jersey  SUitt  Board  i^ 
Agriculture,  1874,  i,  60,  from  which  most  of  the  above  facts  are  derived.) 
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prevented.  'Moreover,  the  dimate  has  been  injorionsly  affected,  and 
droughts  are  mach  more  common  than  formerly,  owing  to  the  dry  and 
parched  nature  of  the  whole  country  thus  stripped  of  its  vegetable  cov- 
ering, and  left  as  a  ^<  blackened  desert.^ 

In  an  article  by  Charles  B.  Elmer,  of  Bridgeton,  N.  J.,  in  the  report 
above  cited,  some  facts  and  suggestions  are  given  that  are  worthy  of 
notice.    He  says : 

The  year  1872  is  noted,  the  coontry  over,  for  the  extent  and  destrnction  of  timber- 
land  by  firee.  Trne  it  is  that  the  extent  of  borning  was  pri  ncipally  owing  to  the  remark, 
libly  eon  tinned  drv  weather  from  early  spring  nntil  early  faU.  I  have  endeavored  to  as- 
certain, measorably,  the  great  lose  by  these  frequent  and  destrnotive  fires,  but  without 
snccess.  To  assert  that  100,000  acres  have  been  burnt  over  within  the  State  of  New 
Jersey,  at  a  money  loss  in  timber  of  $1,000,000,  would  surely  be  within  the  bounds  of 
truth.  These  fires  have  been  ocoasioned  by  the  careless  nee  (I  sav  careless,  when  no 
ooDsideration  was  given  to  the  great  drought  and  the  remarkably  dry  condition  of  the 
M>il,and  of  aU  things  lying  thereon,)  of  what  is  called  firing  to  buni  sedge  upon  old 
fields  and  hru$k  upon  new  clearings.  From  these  causes  much  waste  of  valuable  tim- 
ber has  been  made,  the  escape  fire  extending  for  many  miles,  when  under  ordinary 
ctrenrastances  it  would  have  been  limited  to  a  few  rods. 

The  damage  occasioned  by  sparks  from  locomotives  has  been  almost  beyond  compu- 
tation, as  to  the  extent  of  acres  and  loss  of  timber,  which  under  the  average  moist- 
ure of  the  atmosphere  and  soil  could  hardly  have  occurred  at  all.  Theee  relations  are 
facts  known  to  all  men,  and  likely  to  occur  again  under  like  combination  of  circum- 
stances.   Now,  as  to  a  remedy  to  be  had  by  force  of  law. 

I(  has  been  and  is  held  as  law  in  England  that  fire  communicated  by  a  passing  en- 
gine \b  prima  fade  proof  of  negligi^nce  in  its  use,  and  the  onus  is  placed  on  the  com- 
pany to  show  that  there  has  b^n  no  negligence ;  that  the  engine  was  in  proper  order, 
properly  run  ;  had  all  known  appliances  to  prevent  fire  from  escaping,  and  that  the 
track  of  the  road  was  alike  guarded.  And  this  upon  the  ground  that  fire  being  a 
dangerous  element  the  legal  responsibility  is  placed  upon  those  using  it  to  the  damage 
of  others  to  show  that  all  and  every  proper  precaution  and  care  was  had  in  its  use. 
Upon  the  same  principle,  if  a  man  uses  a  dancerous  article  upon  his  own  land,  he  is 
bound,  at  his  peril,  to  keep  it  there,  and  cannot  be  excused  for  its  escape,  unless  it  be 
by  the  act  of  G^od  or  some  overpowering  force.  In  this  country  this  strict  ruling  has 
been  greatly  relaxed,  although  it  may  l^  true  yet  that,  in  some  of  the  States,  railroads, 
as  also  persons  (for  the  same  rule  must  hold  good  as  to  both),  are  held  to  the  strict 
Unglish  rule. 

In  fome  other  States,  as  in  our  own,  I  think  it  is  determined  that  the  railroads  are 
»ot  responsible  for  a  communicated  fire,  while  doing  the  lawful  act  of  running  their 
engno^  uuIms  guilty  of  ''  negligence  or  folly,"  and  the  burden  of  proof  is  on  the 
plaintiff  to  show  the  negligence ;  and  directing  that,  with  doe  diligence  and  proper  care, 
a  railroad  is  not  otherwise  liable  for  commuuicating  fire  than  as  an  individual  is  for 
firing  his  neighbor's  propertv  by  an  accidental  spark  from  his  chimney.  What  con- 
Btitntes  this  **  aegllgence  and  folly  "  is  for  the  determination  of  a  Jury,  each  case  de- 
pending upon  the  &ots  educed  In  evidence,  and  ofttimes  upon  the  favorable  or  un- 
favorable standing  of  the  railroad  in  the  community  in  which  the  trial  is  had. 

Another  vexatious  question,  troublesome  alike  to  the  courts  and  railroads,  is,  how 
far  the  liability  extends,  even  in  case  of  negligence ;  whether  only  the  person  imme- 
diately damaged,  or  those  damaged  beyond,  so  far  as  the  fire  shall  extend  T  They  say 
the  damage  boyond  the  immediate  firing  is  too  remote  to  hold  them  to  account.  Upon 
this  our  own  courts  have  not  formally  passed.  •  •  •  How  can  there  be  a  preventive 
had  against  such  losses  as  hav^  occurred  from  fire  in  ltif72,  under  like  circumstances 
of  great  and  continued  drought,  by  the  rulings  of  courts  or  by  statutory  provisions? 
The  groat  railroad  hifjhways  for  passage  and  freight,  extending  all  over  the  United 
States,  have  revolutionized  society  and  business,  making  rich  the  people  thereof,  and 
increasing  in  value  each  acre  of  land  through  or  near  which  the  iron  hif^hway  runs. 
If  by  law  yon  require  them  to  run  their  engines  with  smoke-stacks  so  constructed  so 
that  no  spark  shall  escape,  then  you  diminiBh  the  speed  unreasonably  asked  for  by 
travelers,  at  great  risk  of  life,  and  you  in  a  great  measure  destroy  the  motive-power 
by  removing  the  necessary  draught.  If  by  law  you  hold  them  to  the  strict  English 
rsle,  that  any  firing  iBjprimafaoie  evidence  of  negligence,  and  put  the  onus  of  proof 
oo  them^  and,  in  addition,  hold  them  to  answer  for  all  damages,  however  remote  from 
the  origin  of  the  fire,  and  abolish  the  rule  of  law  that  where  the  injury  is  the  result  of 
eoooorrent  negligence  in  both  plaintiff  and  defendant^  no  suit  can  be  maintained — as 
Wl|dit  be  held  to  be  the  case  where  the  owner  allows  toe  dry  brush  and  leaves  to  accu- 
VtfWlfle  in  the  woods  beside  the  railroad  track— might  It  not  work  ruin  to  those  com- 
psnlM  which  are  doin^  so  much  to  build  up  and  enrich  the  country  f  I  grant  that 
wmaj  of  these  oompaniee  are  becoming  too  powerful  and  perhaps  dangerous  in  the  use 
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of  tbeir  stren^li,  and  need  enrely  very  mnch  reetraint;  bat  we  are  now  considering 
additional  legislation  to  gaard  against  losses  by  fire  occasioned  by  tbem  in  the  practice 
of  their  lawful  bosiuess,  and  I  confess  that  I  cannot  suggest  any  other  than  those 
hinted  at  above,  and  must  admit  that  the  propriety  of  them  may  be  qaestionable,  and 
may  not  be  effective  to  that  end. 

The  CommissioDer  of  Crown-Lands  in  the  province  of  Qaebec,  in  bis 
report  of  1871,  speaking  of  the  precantions  necessary  for  the  preserva- 
tion of  timber-lands,  says : 

The  most  formidable  agent  in  the  destruction  of  onr  forests  is,  oertMnly,/re.  All 
the  most  active  operations  in  Inmbering  which  have  taken  place  since  the  settlement 
of  the  conotry,  and  all  those  which  are  likely  to  take  place  for  the  next  twenty  years, 
have  not  caased  and  will  not  cause  to  our  forests  so  mnch  devastation  as  this  one  de- 
stroying element  has  effected  up  to  the  present  time. 

In  a  report  on  forestry  and  forests  of  Canada,  by  H.  G.  Jolly,  mem- 
ber of  the  Dominion  Council  of  Agriculture,^  it  is  estimated  that  more 
pine-timber  has  been  destroyed  by  fire  than  has  been  cut  down  and  taken  out 
by  the  lumbermen^  the  injury  extending  as  well  to  the  young  trees,  upon 
which  future  supplies  must  depend,  as  to  the  timber  already  mature. 
After  enumerating  the  means  employed  in  Europe  for  extinguishing 
forest-fires,  such  as  calling  out  a  large  population  by  alarm-bells,  and 
directing  their  labors,  under  the  guidance  of  acknowledged  leaders,  the 
maintenance  of  safety-strips^  or  clear  spaces  through  the  forests,  and 
other  means  of  defense  against  spreading  fires,  he  justly  remarks  that 
none  of  these  can  be  applied  extensively  in  this  country,  and  that  our 
main  dependence  must  be  upon  prevektion. 

CANADIAN  LEGISLATION  IN  BELATION  TO  FOBESTFIRES. 

The  following  is  a  synopsis  of  an  act  of  the  legislature  of  Quebec,  as- 
sented to  December  24, 1870,  respecting  the  clearing  of  lands  and  the 
protection  of  forests  against  fires : 

1.  No  standing  tree,  shmh,  or  other  plant  in  any  forest,  or  within  a  mile  of  a  forest, 
is  to  be  set  fire  to  at  anv  time. 

S.  No  pile  of  wood,  branches,  or  bmshwood,  or  fallen  trees,  tnrf,  peat,  stnmps,  or 
fallen  timlter  is  to  be  set  on  tire  in  a  forest,  or  within  a  mile,  except  for  clearing  land, 
and  then  only  between  {September  1  and  Jnly  1. 

Notwithstanding  the  above  provisions,  fires  may  be  made  in  or  near  a  forest  to  ob- 
tain warmth,  or  to  cook,  or  for  indnstrial  purposes,  as  the  makinff  of  tar,  turpentine, 
charcoal,  ashes,  dec,  but  if  between  May  15  and  October  15,  with  the  following  con- 
ditions.   The  person  making  the  fire  mnst — 

1.  Select  a  place  where  there  is  the  least  quantity  of  vegetable  matter,  dead  wood, 
branches,  brush,  dry  leaves,  or  resinous  trees. 

%  Clean  the  place  of  all  vegetable  matter  within  a  radius  of  25  feet,  if  for  the  in- 
dustries, or  witnin  4  feet  as  regards  fires  for  warmth  or  cooking. 

3.  Totally  extinguishing  the  firo  before  leaving  the  plax^. 

No  person  is  allowed  to  drop  or  throw  down  a  burning  match,  ashes  of  a  pipe,  cigars, 
wadding  of  fire-arms,  or  other  burning  substances,  without  extinguishing  the  fire  at 
once.  The  penalty  prescribed  is  a  fine  of  $50  and  costs,  or  imprisonment  not  over  three 
months.  Prosecution  to  be  begun  within  three  months,  and  one-half  of  the  fine  to  go 
to  the  prosecutor.  Any  justice  of  the  peace,  himself  viewing  the  act,  may  impose  the 
penalty  without  further  proof,  and  all  employes  of  the  department  of  crown-lands, 
Jand-burveyors,  and  wood-rangers  in  the  employment  of  the  crown-lands,  were  declared 
ex-officU)  Justices  of  the  peaiDe  for  the  purposes  of  this  act. 

PRECAUTIONS  AGAINST  INJURY  FBOM  FIBB   ALONG  BAILBOADS,  AND 

OTHEBWISB. 

The  frequent  occurrence  of  forest-fires  along  railroad-lines,  and  great 
losses  that^occnr  from  the  burning  of  property  from  this  cause,  leads  us 

1  JSt^port  of  ihe  Minister  qf  Agriculture  for  1877.    Apj>endix  i,  p.  1  to  20. 
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to  consider  the  measures  available  for  their  prevention.    Among  these 
may  be  suggested  the  following : 

1.  Vigilant  watchingi  and  an  extra  niiinber  of  TTlKtcbmen  in  an  exceptionally  dry 
time,  with  enitable  provision  of  water  wbere  there  is  great  probability  of  its  being 
needed. 

2.  Arrangements  for  notifying  by  teleeraph,  and  for  bringing  by  railroad,  a  suffi- 
cient amount  of  aid,  in  case  of  dangeroos  loreet-fires. 

3.  The  clearing  away  of  litter  and  other  combostible  materials,  or  the  entire  c1(^r- 
ing  of  woodlands  in  the  immediate  yioinity  of  the  track,  with  the  view  of  lessening 
the  danger  from  fire. 

4.  Planting  safety-belts,  as  in  Enrope,  where  a  strip  of  birch  is  set  on  each  side  of  a 
railroad-tracK,  wbere  it  passes  througn  a  pine  forest. 

5.  The  carefhl  burning  off  of  dry  gras*^,  piles  of  decayed  ties,  and  other  inflammable 
material,  at  a  season  when  the  fire  would  not  be  apt  to  escape,  and  with  a  sufficient 
force  at  hand  to  prevent  this  accident. 

6.  In  improved  construction  of  locomotives,  to  prevent  danger  from  sparks,  and  if 
this  implies  less  speed,  from  reduction  of  draught — a  modification  of  time-tables  to  suit 
this  arrangement,  at  least  through  the  dangeious  season. 

A  law  making  a  man  liable  for  damages  caused  to  others  by  fires  that 
he  has  kindled  would  be  of  service  so  far  as  it  enforced  caatiou  upon 
owners  of  property,  but  something  more  woald  be  needed  in  the  way  of 
personal  punishment  with  those  who  have  nothing  to  lose.  The  only 
remedy  would  be  a  law  declaring  the  act  of  setting  fire  to  woods  a  crime 
punishable  by  fine  or  imprisonment^  or  both,  according  to  the  circum- 
stances of  the  case. 

In  all  of  the  States  provision  is  made  directly  or  indirectly  for  pre- 
venting the  malicious  firing  of  woods,  by  fines  and  penalties,  but  there 
is  perhaps  no  one  of  these  statutes  but  that  might  be  improved  by  pro- 
viding more  strictly  against  the  careless  use  of  fire,  and  for  their  more 
speedy  extinguishment  when  once  started,  by  giving  power  to  local 
magistrates  for  calling  out  the  aid  of  citizens  in  case  of  great^  danger, 
which  can  now  generally  be  done  only  by  the  voluntary  act  of  individ- 
uals. Amendments  are  more  especially  needed  to  our  laws  that  shall 
enforce  caution,  in  the  use  of  matches,  in  smoking,  in  hunting,  in  the 
building  of  camp-fires,  in  charcoal-making,  and  in  clearing  lands,  and 
especially  in  regard  to  railroads,  as  hereinbefore  i^ecified.^ 

SPECIiX  LKOISLATION  IN  FRANCE  FOB  PBEVENTTNa  FIEES  IN  FORESTS 
UNXJSUAIXY  LIABLE  TO  CONFLAGBATION. 

The  repeated  and  disastrous  fires  in  the  region  of  Maurcs  and  I'Est^rel, 
some  40  by  70  miles  in  extent,  on  the  shores  of  the  Mediterranean,  be- 
tween I^ice  and  Marseilles,  led  the  administration  a  few  years  since  to 
make  special  investigations,  with  the  view  of  finding  the  proper  means 

» In  tho  colonial-land  grants  of  New  York  it  wa'^  not  unusual  to  include  in  the  patent 
restrictions  upon  the  setting  of  forest-fires,  and  reservations  of  timber  for  the  royal 
navy. 

As  an  example  of  tbese  restrictions,  we  will  notice  them  as  given  in  a  patent  for  a 
tract  north  of  the  Mohawk  River,  granted  to  William  Cosby,  June  1,  1739.    The 

grantees  were  not  (or  others  by  their  privity,  consent,  or  procurement)  to  "  set  on  fire  or 
um  the  woods  on  the  said  lands,  or  any  part  thereof,  so  as  to  destroy,  impair,  or 
hinder  the  growth  of  any  of  the  trees  tbere  that  are  or  may  be  fit  for  masts,  planks, 
knees,  or  other  timber  fit  for  the  use  of  the  royal  navy.^ 

This  is  however,  not  to  hinder  the  grantees  **  from  such  burning  of  ihe  woods,  or  oirt- 
ting  down  or  falling  of  the  trees  that  are  or  shall  be  growing  or  oeing  on  the  aboye- 
grsnted  lands,  or  any  part  thereof,  as  shall  be  necessary  or  conducive  to  the  clearing 
or  efi'ectuaUy  cultivating  the  same  lands  or  any  part  thereof,  or  to  or  for  their  own  uses. 
And  we  do  hereby  further  declare  that  bj  tho  said  burning  of  the  woods  is  only  mean^ 
and  intended  that  our  said  grantees,  their  heirs  and  assigns,  are  to  be  restrained  only 
from  setting  fire  to  and  burning  any  timber  or  trees  whilst  they  are  standing  and 
growing  upon  the  above-granted  lands  or  any  part  thereof." 
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for  prevention.  The  wooded  BnrflGMse  exposed  to  these  fires,  amounted 
to  111,331  hectares,  mostly  in  the  department  of  Yar,  of  which  88,978 
belonged  to. private  owners,  21,402  to  communes,  and  7,951  to  the 
State.  The  commission  appointed  for  these  inquiries  sought  to  study 
the  circumstances,  discover  the  causes,  and  devise  the  remedies. 

As  the  conditions  were  not  unlike  those  that  may  be  met  with  in  this 
country,  this  matter  becomes  one  of  practical  interest.  The  region 
possessed  a  rich  soil,  was  exposed  to  an  ardent  sun,  and  was  watered 
by  abundant  rains  at  a  season  most  proper  for  giving  exceptional  vigor 
to  forest  vegetation,  and,  as  a  consequence,  an  abundant  accumulation 
of  litter.  But  it  was  also  at  certain  seasons  liable  to  protracted  droughts, 
and  then  the  least  careless  spark  would  start  a  fire  which,  in  a  strong 
wind,  nothing  could  stop  until  the  tinder  upon  the  ground  was  burnt 
off.  The  forests  were  of  the  most  valuable  kinds — chestnut,  cork-oak, 
and  maritime  pine— and  suffered  severely  in  these  running  fires.^ 

In  studying  the  causes j  the  commission  ascribed  the  least  to  malevo- 
lence ;  next,  carelessness  of  hunters  and  smokers ;  and  most  to  want  of 
sufficient  care  in  the  xibq  of  fires  set  under  the  forms  of  ^^taVXades^^ 
^^issarts/^^  and  ^^eoobuagesJ"^  These  practices  belong  to  the  traditions 
of  an  age  of  ignorance  rather  than  to  the  precepts  of  enlightened  for- 
estry, which  might  be  difficult  to  wholly  prevent,  but  should  be  kept 
within  the  limits  of  safe  control.  Such  rubbish  must  at  times  be  dis- 
posed of,  and  the  chief  difficulty  was  to  do  it  safely. 
«The  remedies  proposed  consisted,  first,  in  a  modification  of  the  code, 
imposing  severe  regulations  in  the  use  oi  fires,  which  were  to  be  set  only 
when  licensed  by  the  prefect  upon  the  advice  of  proper  anthonties ;  next, 
in  the  construction  of  a  net- work  of  roads  and  trenches,  running  through 
the  forests  in  such  a  manner  as  to  prevent  the  spreading  of  fires  and  to 
afford  effectual  lines  of  defense.  These  were  to  be  kept  at  all  times  clear 
of  combustible  materials.  The  roads  were  to  be  from  20  to  50  meters 
wide,  and  boundary-lines  between  adjacent  owners  were  to  be  thus  kept 
open,  half  on  each  side  of  the  line,  and  at  their  joint  expense.  A  grant 
of  600,000  was  made  firom  the  contingent  fund  of  the  ministry  oi 
finances,  this  being  half  the  cost  of  constructing  the  net- work  of  cleared 
spaces  through  the  forests,  the  remainder  being  paid  by  the  owners. 
This  special  law  was  limited  in  its  operation  to  twen^  years,  and  was 
promulgated  on  the  27th  of  July,  1870.' 

The  French  forest-code  contains  the  following  articles  with  respect  tx> 

^From  1836  to  1848,  40,000  hectares  were  bnrat  over,  oaosiDg  4,000,000  franos  loeik 
From  lti4ti  to  1868, 25,000  hectares  were  ravaged,  at  a  lobS  of  5,000,000  fraDos. 

'The  Ihillade  is  a  mnnine  fire  set  in  a  piece  of  laod  that  has  been  wboUyoat  off,  and 
the  valnablo  woods  reinovea.  It  mnch  resembles  the  mde  primitiTe  way  of  clearing 
forest-lands  in  our  own  conntrr,  except  that  the  wood  wortn  taking  is  removed^  leav- 
ing nothing  bat  bmsh  and  mbbish  on  the  ground.  It  was  found  so  dangerous  in  the 
districts  above  mentioned  that  it  had  been  mostly  abandoned  by  the  Inhabitants. 

*  The  Issari  is  a  fire  set  in  thin  forests  of  old  timber  to  burn  the  brush,  brambles,  and 
rubbish,  which  are  first  drawn  away  from  the  trees,  arranged  in  lines,  and  partly  cov- 
ered with  BoiL 

*  Ecohuige  is  the  practice  of  burning  mosses,  herbs,  brambles,  brush,  and  mbbish  hi 
mdo  kilns  of  oartb,  here  and  there  in  the  woods.  The  object  is  partly  to  destrov  the 
insects  that  harbor  in  this  rubbish.  The  calcined  dirt  and  ashes  are  th«n  mixed  and 
scattered  over  the  surface. 

^The  motives  of  this  law  and  reports  made  officially  oonceming  it  are  given  in  the 
Beoue  dea  JSaux  et  For^U,  1870,  pp.  345-374.  See  also  MquSUe  $ur  tea  incei^aiet  (Us  fm^ 
€U  dana  la  rSgion  dea  Maurea  et  de  VEaUrd,    Faria,  1869.    imperial  Press. 
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the  a80  of  fires  in  or  near  forests,  and  the  measures  t%  bo  taken  when 
they  become  dangeroas : 

Art.  148.  It  is  forbidden  to  carry  or  kindle  fire  within  woods  or  forests,  or  within  200 
lueters  of  the  borders,  nnder  a  penalty  of  20  to  100  francs,  besides  the  penalties  provided 
in  the  penal  code,  and  all  rights  for  damages  to  private  interests,  if  any  occur. 

Art.  149.  All  occupants  who,  in  case  of  fire,refase  to  brinji;  aid  in  the  woods  nnder 
their  ri|^ta  of  usage,  shall  be  tamed  over  to  the  correctional  police  and  deprived  of 
these  rights  for  not  less  than  one  an4  not  more  than  five  years,  and  shall  be  farther 
subject  to  the  penalties  mentioned  in  article  475  of  the  penal  code.^ 

The  official  reports  of  Aastrian  forests  for  1876  show  that  170  fires  had 
occiuTed  in  their  woodlands  daring  that  year,  of  which  the  cause  was 
acoideot  in  46  cases,  malice  in  11,  locomotive-sparks  in  1,  and  unknown 
in  112.  The  area  burnt  was  841  hectares  (3,077.7  acres),  and  the  loss 
17^81  florins  in  value. 

IN8BCT  RAVAGES. 

These,  at  times,  become  tbQ  source  of  great  injury  to  forests;  some 
species  commencing  with  the  seed,  and  others  appearing  upon  the  plant 
at  every  stage  of  its  growth,  until  its  final  decay  is  often  thus  caused, 
and  almost  always  hastened  when  begun. 

The  damages  to  leaves  are  mostly  caused  by  the  larvse  of  lepldopter- 
otis  insects,  especially  the  nocturnal  moths  and  myriads  of  their  cater- 
pillars. Of  borers,  some  mine  into  the  heart  wood,  while  others  feed 
under  the  bark  and  upon  the  layer  of  new  wood,  and  by  spreadiog  in 
their  burrows  they  effectually  girdle  the  trees  that  they  attack.  These 
borers  belong  to  the  coleopterous  class,  and  the  most  extensive  families 
are  the  Capricorn  beetles,  belonging  to  the  Pabrican  genera:  PrionuSy 
Gerambvx^  Lamia^  StenocoruSy  Leptura^  Ba^um^  Onoma^  Saperdaj  Calli- 
A'urn,  and  OKtus^  and  to  others  since  described. 

KNSMIES  OP  THE  OAK. 

M.  Gocitance,  a  French  author,  in  his  special  treatise  upon  the  oaks,' 
enumerates  98  species  of  insects  that  infest  this  tree,  of  which  49  be- 
iofig  to  the  cdeoptera,  25  to  the  lepidoptera,  16  to  the  hymenoptera, 
5  to  the  hemiptem,  and  3  to  the  orthoptera.  Of  these,  18  attack  the 
wood,  chiefly  coleoptera;  10  the  bark,  all  of  them  coleoptera;  30  the 
leaves,  of  which  19  are  lepidoptera  asd  10  coleoptera;  12  the  leaves  and 
wood,  all  of  them  coleoptera;  6  the  fruit,  of  which  2  are  hymenoptera 
and  ^e  reet  coleoptera;  3  the  flowers  and  f^uit,  all  lepidoptera;  2  the 
youQg  shoots,  hymenoptera;  5  the  petioles,  3  the  buds,  and  3  the  twigs, 
all  hymenoptera;  5  the  twigs  and  petioles,  hemiptera;  and  1  the  root, 
hrthoptera.* 

The  oak  also  Bonrishes  hundreds  of  species  of  cryptogaraous  plants, 
chiefly  in  its  decline,  and  when  dead  and  rotting.  A  few  only  of  these 
injure  its  growing,  chiefly  as  rust  upon  the  leaves. 

The  evergreen  oak  {Quercm  ilex)  has  suffered  much  in  France  from 
the  ravages  of  the  larvae  of  a  beetle  (the  OorcsJms  bifitsciatus),  which 
pierces  the  bark  and  bores  galleries  in  the  wood,  or  inner  bark,  and 

'This  artlole  Impoees  a  fine  of  6  to  10  fraoos  tipoa  those  who  refaso  or  neglect  to 
render  aid  when  requested  lu  case  of  accidents,    •    •    *  fires,  or  other  calamities. 

^HUtoire  dm  Chine  dans  VantiqiM  et  dans  la  nature;  ses  applioaiions  d  V Industrie  aux 
Consiruettons  ifovales,  aux  Silences  et  aux  Arts,  etc.  Par  A.  Voutance,  Prof.  d^HUU  KatU' 
rtUe,  A  P^bob  de  mMeoine  naiMle  de  Brest.    Paris,  1973,  pp.  558. 

'A  FhfQaxera  neaily  allied  to  the  species  that  has  done  so  moch  injory  to  the  vine  in 
EmoM  BM  been  foond  upon  the  oak,  but  not  in  snfficient  nnmbors  to  prove  partica- 
btly  i^JnrloiM.    {Seime  dee  Eaux  et  Forits,  1874,  p.  362.) 
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sometimes  along  the  pith  of  the  small  branches,  nntil  ready  for  trans- 
formation, when  it  comes  to  the  surface  and  becomes  a  perfect  insect.^ 

INSECT  INJURIES  TO  THE  HICKOBY. 

An  insect  described  by  Thomas  Say,  in  1824,  as  the  8ooljftu»  te^r^upi- 
nosa^  a  beetle,  formerly  limited  to  the  region  known  in  early  days  as  ^  Mis- 
souri Territory,"  is  reported  as  becoming  abnndant,  both  in  the  East- 
em  and  Western  States,  and  as  particolarly  iujnrioas  to  the  hickory. 
In  a  paper  read  before  the  New  York  Academy  of  Scieoces.  Jane  4, 
1877,  by  Mr.  Andrew  S.  Fuller,  the  following  foots  are  stated  concam- 
ing  this  insect : 

It  Is  qnite  a  minate  beetle,  a  little  over  a  fifth  of  an  inch  long ;  oolor  black ;  ely^n 
brown;  anteno» pale mtons ;  thorax panctaredy black-brown ;  oljrtra reddish-brown, 
tmncated  with  inpnnotared  etri»,  and  an  obMdete  series  of  punctures  on  tlie  in- 
terstitial lines ;  tip  denticulated ;  venter  obliquely  tmncati'd.  the  posterior  portion  of 
the  body  appearing  to  have  been  cut  off  fincnn  the^top  of  the  dytra  obliquely  forward. 

The  sexes  appear  late  in  summer,  and  after  oonolating  the  males  soon  disappear. 
The  female  bores  through  the  bark  to  the  wood  ana  lengthwise  of  the  grain  about  an 


inch,  the  furrow  being  partly  in  the  sap-wood  and  partly  in  the  bark,  and  is  about  a 
sixteenth  of  an  inch  m  diameter.  Alone  each  of  the  sraes  of  this  burrow  she  lays 
from  20  to  40  eggs.    The  grubs  on  hatching  begin  to  burrow  across  the  grain,  foeding 


upon  the  young  layer  of  fresh  wood  till  cold  weather,  when  they  become  dormant  till 
spring.  Then  digging  outward  to  near  the  surface  they  pass  through  the  pupa  state, 
and  the  perfect  insect  finally  emerges.  The  insect  begins  its  ravages  near  the  top  of 
the  tree,  or  on  the  upper  part  of  the  stem,  and  gradnl^ly  works  downward  from  year 
to  year.    No  effectual  remedy  is  known. 

THB  BLACK  BPBUOB  AM)  ITS  BXUSMIBS. 

Prof.  Charles  H.  Peck^  of  the  State  Cabinet,  at  Albany,  New  York,  in 
an  article  read  before  the  Albany  Institute,  May  4, 1875,  on  the  black 
sprace  of  the  great  northern  forest  of  New  York,  mentions  the  occa- 
sional occurrence  of  deep  Assures,  sometimes  extending  into  the  heart 

*  From  a  tahle  giyen  in  an  article  in  the  Bevue  dea  Eaux  et  For6t8  for  April,  1876,  it  ap- 
pears that  certain  forests  of  oak  iu  the  south  of  Prance,  10,425  hectares  in  extent,  bad 
2,792  hectares,  on  nearly  a  quarter  of  the  area,  deetveyed  in  1876,  leaving  dead  timher  of 
parativelv  small  value  to  represent  a  promising-  and  valuable  plantation.  These  in- 
juries had  recurred  with  some  periodicity  from  time  im^aemorial,  the  wanner  regions 
being  noticed  as  more  liable  to  suffer. 

Mr.  Tr^ffomain,  the  author  of  the  article  cited,  notices  that  timber  20  to  35  years  old 
was  more  liable  to  attack  than  that  from  10  to  20.  As  to  period  of  return,  this  ap- 
peared to  depend  upon  circumstances  that  favored  multipUoatton,  and  therefore  to  he  a 
climatic  question,  rather  than  one  incident  to  insect  life. 

It  was  noticed  that  the  preceding  winter,  in  the  case  above  mentioned,  had  been 
nnnsnally  mild,  with  no  snow  and  no  prolonged  frosts,  a  condition  that  was  though^ 
to  favor  the  multiplication  of  this  insect. 

The  writer  of  the  article  in  the  Journal  above  cited,  in  speaking  of  the  reoi^dies 
possible,  and  to  some  extent  within  the  agency  of  man,  says : 

"According  to  my  observation,  the  true  effectual  means  of  prevention,  is  the  preser- 
vation of  insectivorous  birds.  It  is  he  re  proper  to  notice  the  utility  of  the  decree  of 
the  prefect  of  Gard,  dated  December  18.  I8i96, 'forbidding  the  taking  or  destroying  of 
the  eg^  and  broods  of  any  kind  of  biras  not  declared  injurious.  But  nnfortnnately 
'this  wise  provision  is  but  a  dead  letter;  the  field-guards,  upon  whom  its  execntion 
•chiefly  depended,  appearing  not  to  know  or  not  to  care  about  its  observance,  *  •  • 
■  and  agricultural  societies  would  do  well  to  offer  prizes  in  money,  in  amount  proportioned 
to  the  number  of  prosecnti^s  had,  for  violations  of  this  ordinance.'' 

The  Eucaylyplm  globulu$  in  Anstralia,  has  been  often  attacked  by  coleopterous  insects, 
and  in  New  South  Wales^  entire  forests,  covering  thousands  of  acres,  are  completely 
dried  up.  This  was  attributed  by  some  to  drought,  by  others  to  innndations^and  by 
others  to  a  little  fhngus,  which,  in  rainy  seasons,  appeared  in  abundance.  Mr.  William 
Wools,  of  Parramatta,  a  botanist  who  had  given  especial  attention  to  the  subject,  bad 
found  no  traces  of  this  parasite,  but  had  often  seen  the  young  eucalyptus  trees  infested 
with  the  ComM$  and  Clado9poHum,—{Sydneif  Morning  fferald,) 
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of  the  tree,  and  followiDg  the  grain  of  the  wood  through  a  considerable 
part  of  its  length.  Perhaps  not  more  than  two  or  three  per  cent,  were 
tho8  affeotedy  and  of  the  several  caoses  suggested  to  account  for  this 
injury,  such  as  frost,  winds,  lightning,  &c.,  none  are  quite  satisfactory. 
Of  parasites  of  the  black  spruce  he  mentions  the  following : 

JrcemtkoUmm  futiUnmy^  a  phenogainoat  plaot  withont  trne  leayes,  and  botanioftUy 
related  to  the  mistletoe.  It  frlngea  the  yoan^er  ioternodes  of  the  liviDg  branches  of 
trees  growing  in  swamps  and  around  sphagnoos  marshes.  It  is  not  positiyely  known 
to  kill  the  tiie,  bat  it  probably  sometimes  does  so. 

Feridermimm  deoohroM,  a  f  ongas  in  the  leaves,  which  rupture  and  reveal  a  mass  of 
yellow  dnttt-like  spores.  Not  oommon,  ooonrring  on  starved  spruces  in  the  Adirondack 
rsimMi.    Appears  to  attack  deffenerate  and  feeble  trees; 

The  ^ruce  is  sometimes  arocted  by  a  small  plant-louse,  which  attacks  the  tips  of 
the  branches,  and  causes  a  transformation  resembling  green  cones.  It  is  closely  re- 
lated to  the  Adelges  cocoineus  of  Batsborg  and  A.  Btroh%ttu$  of  Kaltenbaoh.  It  is  found 
in  abaodanoa  in  Maine  and  elsewhere,  but  does  not  appear  to  cause  serious  injury. 

The  Bpmee  is  also  liable  to  attaek  from  other  insects,  the  most  serious  injury  being 
from  an  insect  known  as  the  Hyhurgug  nt^tpemiia  (Kirby),  which,  beginning  near  the 
ground  and  extending  upward,  perforates  the  bark  and  burrows  under  its  inner  layers 
until  it  entirely  kills  the  tree,  and  sometimes  whole  forests.  These  insect  ravages  were 
experiaDoed  some  thirty  years  or  more  ago  in  Bense^Uter  County,  New  York,  and  in 
recent  years  in  th^  wilderness  of  Northern  New  York.  Trees  less  than  10  inches  in 
diameter  are  seldom  attacked,  and  as  these  mining  beetles  usually  prefer  dead  timber, 
it  is  possible  that  the  trees  affected  may  have  passed  the  vigor  of  life  and  begun  to 
dedine  in  vital  powers. 

It  baa  been  noticed  that  timbev  growing  upon  high  lands  is  more  injured  than  in 
valleys,  and  that  after  prevailtng  for  a  few  years  the  injury  would  cease,  while  an 
abundance  of  trees  remained  still  intact.  It  has  been  suggested  by  Professor  Peck 
that  the  woodpeckers,  attracted  by  aa  abnndanee  of  dainty  food  within  easy  reach  of 
their  sharp  beaks  and  barbed  ton|(uee,  may  hava  eongregaled  in  flocks  sufficient  to 
ext^arminate  for  the  time  beiuff  this  excess  of  insect  life,  and  restorb  the  balance  of 
nature.-  The  abundant  indications  of  their  labors  on  the  bark  of  the  trees  proved 
that  they  had  been  busy  in  great  numbers,  although  flocks  of  these  birds  were  not  act- 
ually seea  at  thmr  labors. 

The  pecuniary  loss  resulting  firom  these  insects  has  in  some  instances 
been  considerable.  Although  the  timber  itself  is  not  injured  if  cut 
fioon  after  it  is  killed,  the  amount  thus  thrown  upon  the  lumberman's 
bands  is  sometimes  in  excess  of  the  wants  of  the  market,  and  altogether 
beyond  his  means  for  using.  An  effectual  remedy,  so  far  as  it  can  be 
seasonably  applied,  would  be  to  cut  down  the  trees  first  affected,  as 
soon  as  the  insects  first  appeared,  and  peel  and  bum  the  bark.  The 
same  class  of  beetles  is  almost  sure  of  burrowing  under  the  bark  of 
sound  logs  when  cot,  if  allowed  to  lie  some  time  without  sawing,  and  a 
batter  way  in  handling  spruce  timber  is  to  peel  off  the  bark  as  soon  as 
it  is  cut,  thus  effectually  preventing  the  injury  to  which  it  might  other- 
wise be  liable. 

.  The  spruce,  in  common  with  other  evergreens,  has  at  times  appeared 
to  have  suffered  from  climatic  vicissitudes,  as  in  Northern  New  York, 
and  in  portions  of  New  England,  in  the  winter  of  1871-'72.  The  mor- 
tality was  by  some  ascribed  to  autumnal  drought,  followed  by  severe  and 
protracted  lh)Sts,  which  appears  in  the  case  of  the  spmce  to  have  im- 
paired the  vital  forces  and  invited  the  attack  of  the  Hylurgusy  which 
had  not  been  observed  in  those  regions  within  many  years  before.* 

*  Botanical  descriptien  given  in  Twenty-fifth  Report  on  the  New  York  Museum  of 
Katuial  History,  1872,  p.  &,  See  also  Professor  Peck's  article  on  the  black  spruce, 
aboye«ited,p.l2L 

'The  reports  of  Professor  Peck,  as  botanist  of  the  New  York  State  Masenm  of  Nata- 
rsl  History,  published  in  the  Twenty-seventh  Annual  Report,  p.  75,  and  the  Twenty- 
eighth  B^iort,  p.  32,  contain  nioch  information  npon  this  snlject.  The  bombyx  or 
hHloeamp  of  tbe  pine  has  been  abnnadnt  within  a  few  years  in  the  pineries  of  North- 
am  Oemany.  By  this  caose,  within  a  period  of  ten  years,  41,642  hectares  of  pine  have 
been  bmdcd  and  10,244  completely  kUled,  8,654  half  spoilt,  and  22,794  budly  iojnred. 
Beiiee  22^115,860  cubic  meters  have  been  prematurely  worked,  at  a  depreciation  of 
•bout  1108^980.    The  sum  of  9329,8M  had  been  spent  in  remedies  of  various  kind^  1^^ 
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DESTRUCTION  OF  PINE  FORESTS. 

Tbe  balletin  of  the  Saperior  Gonooil  of  Agricoltare  of  Belgiam  for  1875 
(pnblished  id  1877)  notices  tbe  deplorable  conditioD  to  wbicb  large  traet^ 
of  evergreen  forest,  planted  on  poor  lands  of  tbe  uortb,  had  been  reduced 
tbroQgb  the  ravages  of  an  insect  eating  tbe  leaves  and  thos  destroying 
the  trees,  and  gives  a  carefal  description  of  its  habits  and  of  the  reme- 
dies that  had  been  tried  to  prevent  further  injuries.  This  insect  was  a 
fly  {Lophyrus  pini)  that  produces  two  generations  in  a  year,  and  the 
damage  is  done  bj  its  larvaB.  The  cocoon  spends  the  winter  among 
tbe  mosses  and  litter  near  the  foot  of  the  trees,  and  appears  as  a  perfect 
iusect  in  the  first  warm  days  of  ApriU  or  perhaps  as  early  as  March.  The 
insects  pair,  aud  the  female,  which  is  rather  sluggish  in  its  flight,  does 
not  go  far,  but  circles  around  the  branches,  and  deposits  her  eggs,  ten 
to  twenty  in  a  leaf,  and  usually  several  leaves  in  a  group  are  thus  at- 
tacked. Tbe  young  larvse  begin  to  eat  the  parenchyma  of  the  leaves, 
leaving  the  more  solid  portions,  aud,  by  their  multitudes,  stripping  the 
trees  of  their  verdure.  They  retire  about  tbe  first  of  July  into  their 
cocoons,  and  in  a  few  days  a  second  generation  appears,  which  renews 
its  ravages  in  August  and  September. 

Tbe  means  attempted  for  their  destruction  are  as  follows : 

1.  Snrroundiog  a  woodland  infected  by  tbeee  ineeotB  with  a  ditoh^  partly  to  isolate 
them  and  partly  for  the  oaptare  of  the  worxnt,  bat  the  latter  is  of  little  aceoant,  be- 
cause thev  generally  spend  their  lives  in  the  same  place,  anlees  in  vast  nnmbers,  when 
th<^y  are  forced  to  emigrate  by  passing  ttom  one  mass  of  timber  to  another.  Theditch 
may  be  twelve  or  fifteen  inches  wide  and  of  the  same  depth.  A  pit  should  be  dug 
deeper  than  this  every  six  or  seven  meters,  for  boryiag  the  worms  as  they  acoomolate 
in  thediteh. 

2.  In  yoang  plantations,  the  worms  may  be  shaken  off  by  striking  the  trees  and 
catching  in  clotns  stretched  under  them.  A  man  to  shake  the  trees,  and  two  lads  to 
spread  the  cloths  can  before  nine  o'clock,  go  throogh  more  than  half  an  aere,  where 
the  trees  are  fifteen  to  twenty  years  old.  If  the  weather  is  not  fair,  they  can  work  all 
clay,  and  even  in  fair  weather  manv  are  thas  caught.  Some  have  proposed  to  scatter 
branches  under  the  trees,  npon  which  the  worms  would  crawl,  and  then  t^ey  might  be 
gathered  and  destroyed,  but  the  cloths  are  much  better  and  cost  lees  time.  Others  toke 
the  worms  directly  from  the  trees,  at  su  early  stage  of  their  growth,  and  while  in 
masses,  in  June  or  September,  by  breaking  off  tbe  branches  or  shaking  off  the  worms 
into  a  basket.  Some  use  bciseors  for  cutting  off  the  infected  branches,  and  one  man  by 
this  means  had  In  one  season  destroyed  over  nine  millions  of  worms.  It  is  estimated 
tliat  a  man  can  kill  firom  fifteen  thousand  to  fifty  thousand  a  day,  counting  the  average 
number  in  the  families  at  fifty  each. 

3.  Gathering  the  cocoons  in  winter,  as  they  are  hid  in  the  mosses  and  litter,  by  re- 
moving these  materials;  bat  this  is  deemed  injurious  to  tbe  soil,  although  they  may  be 
u&ed  as  fertUizers  in  fields.  In  doing  this,  however,  we  destroy  the  eggs  of  many  in- 
sects even  more  injurious  than  the  LopkyruH. 

4.  In  old  forests,  that  have  come  to  maturity,  the  foot  of  the  trees  mav  be  banked 
with  dry  sand,  by  which  tbe  larvse  are  hindered  from  oomiuff  out.  A  little  may  be 
done  by  turning  in  cattle  that  trample  the  ground  and  destroy  the  cocoons ;  but  this  is 
of  not  much  account.  Swine,  so  useful  in  killing  smootli^bodied  worms,  de  not  hare 
an  effect  in  this  case,  as  they  will  not  eat  them. 

r>.  Naiwral  eiumiei.  These  worms  are  ver^  sensitive  to  atmo^herio  changes,  such  as 
cold,  wind,  aud  rain:  especially  at  the  time  of  molting,  when  many  perish.  They 
are  nought  with  aviditv  by  buds  and  mice,  and  squirrels  kill  many  In  winter.  Several 
of  the  coleoptera  attack  them,  and  they,  besides,  nourish  a  groat  number  of  ichneumon 
paiasites. 

A  general  decay  of  the  pine  woods  of  South  Carolina  began  in  1802, 
and  tbe  fact  became  a  subject  of  careful  inquiry  among  the  naturalists 
and  observers  of  that  day.  Mr.  J.  Mease,  in  a  letter  to  Judge  Peters^ 
of  Philadelphia,^  attributes  this  decay  to  an  insect,  which  was  first  ob- 

<  Veiy  eousiderable  injury  has  been  done  by  these  insects  to  tbe  pines  of  South  Caro- 
lina. In  one  place,  viz,  on  the  Sampit  Creek,  near  Georgetown,  in  a  tract  of  2,000 
acres  of  pine  land,  it  has  been  calculated  that  90  trees  in  every  100  have  been  destroyed 
by  this  pernicious  insect.  The  adjoining  lands,  and  many  tracts  on  the  Santee  and 
Black  Rivers,  have  eqnally  suffered. — Mtmoir%  of  th9  Fhiladelpkim  Sodetji  far  FrtnMUon 
cf  Agriculture,  1815,  i.  41.  .     ^^^^^ ,  ^ 
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served,  at  aboat  the  time  above  mentioned,  in  tlie  northern  and  eastern 
parts  of  the  Statei  It  is  described  as  ^^  a  small  blaok-winged  bag,  re- 
sembling the  weevil,  bnt  somewhat  larger."  A  great  nnmber  of  these 
bngs  have  been  observed  in  the  spring  of  the  year,  and  in  the  early  sum- 
mer, flying  near  the  roots  of  the  trees.  They  pierce  the  bark  a  little 
distance  above  the  ground,  and  lay  their  eggs  between  the  bark  and 
wood ;  and  in  a  few  weeks  after  these  eggs  hatch,  and  a  worm  appears, 
which  at  its*  full  growth  is  about  an  inch  long.  They  immediately  be- 
gin to  feed  on  the  sappy  parts  of  the  tree,  and  do  not  cease  eating  until 
tiie  whole  of  it  is  destroyed. 

BBETLBS  IN  DEAD  EYEBaBEBNS. 

It  must  have  been  noticed  by  every  casual  observer  in  the  sawmilJ- 
yard,  that  logs  of  erergret^n  Bi)ecle8,  as  the  spruce,  hemlock,  and  pine, 
if  allowed  to  lie  a  y<sar  or  two  with  the  bark  on,  suffer  more  or  less,  and 
often  very  seriously,  from  the  ravages  of  insects,  more  particularly  of 
the  coleoptera  or  beetle  class,  which,  entering  at?  the  end,  burrow  under 
the  bark  and  into  the  sap-wood,  which  they  perforate  and  destroy  for 
every  useful  purpose,  if  allowed  full  opportunity. 

The  obvious  remedy  is  to  remove  the  bark,  as  is  largely  done  with  the 
hemlock,  for  tanning  material*  and  might  be  done  with  the  spruce,  as  a 
saving  process,  with  great  profit,  although,  in  the  latter  case,  the  bark 
is  worthless.  Moreover,  the  peeling  done  in  the  forest  hastens  the 
drying,  thereby  lessening  weight  and  cost  of  transportation,  and  pre- 
serving the  whiteness  of  the  wood,  for  which,  in  some  uses,  this  quality 
is  valued.  Of  course  timber  can  be  peeled  to  advantage  only  during 
midsummer,  when  vegetation  is  most  active ;  and  something  is  lost  in 
quality  of  timber  by  cuttiug  at  this  season. 

He  well-known  fact  that  dead  and  decaying  timber  is  sought  by  in- 
sects as  their  resting  place  has,  in  some  cases,  been  used  as  a  means  for 
tbm  destruction.  For  this  purpose,  decaying  wood  is  placed  in  places 
where  protection  is  desired,  and  the  insects,  laying  their  eggs  in  this  by 

K^ference,  may  bo  removed  and  destroyed  belore  their  eggs  hatch, 
is  method  cannot,  of  course,  be  applied  to  much  extent  with  us, 
exceptini^  in  nurseries  and  orchards,  but  is  worthy  of  notice.  It 
follows  that  no  such  opportunities  should  be  left  to  insects,  unless 
thoroughly  and  seasonably  attended  to  by  removal,  and  that  neglected 
rnbbish  may  often  become  a  source  of  great  injury  by  harboring  insects 
and  favoring  their  increase. 

Gbeen-Stbipsd  Maple- Worm.    {Anisota  rvhicunda.) 

This  is  a  lepidopterous  insect,  feeding  on  the  leaves  of  the  soft  maple, 
and  sometimes  on  the  oaks.  It  occasionally  becomes  abundant  in  the 
Western  States,  and  in  1867  stripped  the  soft  maples  around  Peoria, 
Galesbnrg,  Princeton,  and  Monmouth,  III.,  but  did  not  attract  particu- 
lar notice  the  next  year.* 

SEPOBT  TO  KANSAS  STATE  HOBTICULTUBAL  SOCIETT. 

Borers  in  fruit  aiui  forest  trees. — A  report  on  entomology,  made  to  the 
State  Horticnitural  Society  of  Kansas  in  1S7 6  {Transac.^  p.  233)  describes 
the  habits  and  suggests  remedies  against  certain  borers  in  fruit  and 
forert  toees  worthy  of  notice. 

FUU-heaied  hormr  iChrifsoMkria),^The  larvss  of  this  beetle  is  Terv  destructive  to 
VppUfj^emr,  ciheny,  |>lain,  qnince,  soft  mttple,  willow,  talip,  UDd  malberry  trees,  and 

ifkvf.  ChM.  y.  Biley,  in  Trafisae.  Kansae  State  Board  ofAg,  1672,  p.  297. 
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tbero  was  some  evideaoe  of  its  attacking  the  cottonwood  and  -elm.  In  1^5  they  ap« 
pcared  first  on  the  25th  of  May,  were  most  nnroeroas  ^om  the  middle  of  June  to  the 
lirst  of  Angnst,  and  a  few  were  seen  as  late  as  Aasast  26.  The^  began  Laying  eggs  liy 
the  middle  of  Jane,  under  scales  and  in  orevioee  of  the  hark,  generally  on  the  side  most 
exposed  to  the  direct  rays  of  the  sun,  and  in  wounded  places,  formed  b7  braises,  trim- 
ming, and  sun-scalds.  They  infested  only  such  trees  as  were  debilitated  by  late  trans- 
planting, protracted  droughts,  extremes  of  heat  or  cold,  sterility  of  soil,  or  neglect  of 
cultivation.  The  larrfo  could  not  survive  a  vigorous  flow  of  sap  nor  oontinued  shade. 
The  eggs  were  deposited  in  the  middle  of  warm^  sonny  days.  As  a  remedy,  the  com- 
mittee prc^posed  toe  foUowiag : 

Plant  e^rly  on  ground  wolf  prepared  and  plowed  the  fall  previous:  remove  a  large 
part  of*  the  last  year's  growth,  aud  mulch  for  a  space  of  two  feet  at  least  around  too 
tree ;  wrap  the  trunks  in  hav,  paper,  or  rags,  and  cultivate  well.  This  tends  to  aeonre 
strong,  vigorous  growth,  and  is  itself  a  strong  safeguard.  Search  should  be  made  for 
the  larviB,  which  leave  but  sli^t  external  traces,  but  the  practiced  eye  soon  learns 
the  indications,  and  a  sharp  knife  and  probe  will  find  them.*  In  September  they  begin 
to  penetrate  the  wood,  and  get  beyond  reach  till  they  emei^e  as  perfect  inseets. 

Itaund^aded  horen,  (/Sap^a).— These  emei^  from  the  tree  early  in  June,  are  noc- 
turnal in  their  habits,  ana  they  lay  their  eggs  in  the  crowns  of  the  trees  or  among  the 
forks  of  the  branches,  or  sometimes  on  the  trunks  when  shaded.  They  attack  healthy 
trees  as  well  as  those  that  are  weakly,  and  their  barrows  are  Indicated  by  the  dost 
that  they  throw  out.  The  knife  and  probe  will  find  the  larvse.  The  earth  should  be 
removed  from  the  crown  to  a  depth  of  fbur  ot  five  inches,  and  when  the  search  is  fin- 
ished, it  should  be  carefully  drawn  up  again  around  the  trunk.* 

It  has  been  recommended  in  fruit-trees,  and  would  be  equally  practicable  with  others, 
to  remove  some  of  the  soil  from  around  tne  tree  at  the  crown,  and  filling  In  and  mound- 
ing up  a  little  with  lime  and  ashes.  This  would  prevent  the  female  beetle  from  laying 
her  eggs  so  low  down  as  to  be  beyond  access,  and  might  prevent  her  from  laying  any. 

The  ^^  measoring-wonn''  did  extensive  damage  in  some  parts  of  Ohio 
in  ld7(M71.    A  writer,  in  noticing  this  injury,  says : 

It  has  been  a  very  difficult  thing  to  find  a  whole  leaf  on  many  of  our  forest  trees 
during  the  last  two  summers.  Every  one  was  eaten  and  riddled  by  the  worms.  Not 
a  leaf  could  be  found  in  midsummer  on  a  beech,  oak,  or  white  eim,  or  on  many  other 
trees,  which  had  anythin^^  more  than  a  skeleton  left.  •  **  •  For  some  cause,  there 
4ias  been  a  great  increase  in  those  species  called  measnring-worms  within  a  few  years. 
The  seasons,  the  mildness  and  dryness  of  the  winters,  especially  the  two  preceding  the 
present,  have  perhaps  made  conditions  favorable  for  them  to  multiply.  ?rhe  effect  of 
their  ravages  is  to  weaken  the  constitution  of  the  trees,  where  they  do  not  kill  them 
outright.    The  trees  become  disabled  and  a  prey  to  other  insect  enemies.*  ' 

Loc1l8^borer8  attack  the  trees  near  the  ground,  and  a  remedy  has 
been  proposed,  which  consists  in  banking  earth  around  the  roots.  It 
is  claimed  that  in  plantations  of  locust  the  chief  injury  is  done  around 
the  margin  of  the  plantation,  which  certainly  appears  to  be  the  fact  in 
Eastern  Massachusetts.  But  in  some  Western  States  the  whole  plan- 
tation has  fared  alike,  the  ravages  extending  through  every  part.  The 
insect  that  does  this  damage  to  the  locu9t  trees  is  the  Olytm  rabUuB 
(Foster),  of  the  beetle  class. 

In  portions  of  the  country  where  the  locust  trees  have  formerly  been 
killed  off,  they  are  now  raised  successfully,  and  there  appears  ground 
for  hope  that  this  valuable  timber  may  be  again  raised  with  profit  in  re- 
gions where  it  was  feared  that  it  would  be  impossible.^ 

1  Dr.  Fitch  mentions  three  principal  remedies :  First,  coating  the  bark  with  dfoosive 
substances ;  second,  destroying  the  beetles  by  hand-picking;  third,  destroying  the  larvie 
by  extracting  from  the  burrow.  A  wash  of  soap,  lime,  icZ^  early  in  June,  would  secure 
the  tree  from  molestation.  In  dark,  damp  days  the  insecra  may  be  shaken  ofif  to  some 
estent.-<IV«M«ao.  N,  Y.  Jf.  8o6. 1»S4,  p.  729.) 

9  Dr.  Fitch  notices  thsjgreat  value  of  the.  woodpecker  in  destroying  this  and  other 
borers.  Of  alkaline  washes,  he  prefers  common  soft-soap.  Mr.  Downing  recommendcMl 
a  mixture  of  soap,  sulphur,  and  tobacc<»- water.  The  wounds  made  in  searching  for  the 
larviB  soon  heal.  As  the  worm  works  downward,  be  proposed  opening  the  tipper  end 
of  the  burrow  and  ponring  in  scalding-hot  water. — (/o.,  p.  728.) 

'Mr.  John  Hussey,  of  I^veland,  O.,  in  Ohio  Agricultural  Report  1872,  p.  26. 

"•  Mr.  Arthur  Bryant,  in  a  paper  read  before  the  Illinois  Horticultural  Society,  in 
1872,  urged  renewed  attention  to  the  cultivation  of  the  locust  tree,  notwiUistanding 
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The  white  willow  bas  been  stripped  of  its  leaves  very  often  by  t^io 
larvae  of  the  Nemotua  ventralie  (Say).  Its  antidote  is  the  dust  of  white 
hellebore  sifted  upon  the  leaves. 

The  mealy  bug,  or  white  aphis,  sometimes  infesting  the  leaves  of  the 
white  pine,  may  be  killed  off  by  syringing  the  trees  with  soap-suds  of 
whale-oil. 

BAYAGSS  OF  THB  SCOLTTES.— BSMEDT  PBOPOSS2X  BY  M.  BOBBBT.. 

In  many  parts  of  Europe  the  elms  have  suffered  very  greatly  from 
a  minute  beetle,  the  ScolyUs  destructor^  which,  by  mining  its  galleries 
through  the  bark,  have  by  their  multitude,  and  the  abundance  of  their 
work  destroyed  great  numbers  of  fine  trees  upon  public  grounds  in 
cities.  This  insect  prefers  full  grown  trees  to  the  younger  class,  and 
those  somewhat  enfeebled  by  age  rather  than  trees  in  full  health.  A 
remedy  has  been  practiced  with  success  by  Dr.  Eugene  Bobert,  in  Paris 
and  elsewhere,  but  this  is  pot  applicable  in  a  large  way  in  forest  culture 
on  account  of  its  expense,  although  it  may  at  times  be  applied  to  the  trees 
in  avenues  and  public  parks.  It  consists  in  removing  the  outer  por- 
tions of  the  bark,  dciwn  to  the  living  part,  taking  care  not  to  wound  the 
latter,  and  in  carefully  cleaning  out  .decayed  and  unsound  spots  when- 
ever found.  The  operation  should  not  be  performed  in  warm  weather, 
and  should  indnde  the  trunk  and  larger  branches,  the  smaller  ones 
being  simply  scarified  longitudinally.  Trees  thus  treated  present  an 
unsightly  appearance  for  some  mouths,  which  is  obviated  by  painting 
them  with  coal  tar  containing  yellow  ochre  enough  to  give  a  natural 
brown  tint.  It  is  daim^d  that  trees  thus  treated  acquire  new  vigor  of 
growth,  and  that  as  with  the  cork  oak,  they  seem  to  thrive  better  with- 
out the  outer  bark  than  with  it.^ 

INJUBIBS  TO  YOUNG  PLANTATIONS  BY  OBABSHOPPEBS. 

Plantations  of  trees  for  ornamental  purposes  and  for  timber  growth, 
in  the  States  west  of  the  Mississippi  have  suffered  in  recent  years,  in 
common  with  agricultural  crops  generally,  from  the  ravages  of  grass- 
hoppers, which,  eating  off  the  leaves  and  the  bark  of  young  twigs,  have 
often  destroyed  young  trees,  and  seriously  affected  the  growth  of  larger 
ones.  With  the  exception  of  the  red  cedar,  no  kinds  have  wholly 
escaped;  but  in  cases  where  the  supply  of  foliage  was  abundant,  these 
insects  have  shown  preference  to  some  and  have  left  others  almost  intact. 
The  willows  and  cotton  woods  have  usually  suffered  most,  while  the  coni- 
fers and  the  box  elder  have  often  remained  uninjured.  It  is  also  ob- 
served that  trees  after  four  or  five  years'  successful  growth,  acquire  a 
power  of  endurance  sufficient  to  carry  them  through  with  the  loss  of 
only  the  younger  twigs,  and  that  they  will  put  forth  new  branches  to 

its  wholcoale  desrmotion  by  boron  a  few  years  since.  He  bad  aoiiced  that  tbe  insect, 
bavlDff  flnisbtd  its  ravages,  had  4iBappeai«d.  and  that  the  yoang  saokers  from  oM 
'  tPMs  bad  remained  nntoncbed.  He  was  inclined  to  believe  tnafe,  sbonld  it  reappear  in 
IIHnois,  It  woald  be  less  i^jnrions  than  beforo.  This  diftappearanee  of  noxious  IneectB 
bas  been  rapeatedly  observed  in  regard  lo  those  infesting  other  plants,  and  affords 
groond  of  OMonnigaBient  in  reraeotto  the  loonst  tree.-— (iVaasoe^ioas  oflllimM  Sorti- 
MUsral  AHrfeto,  ia%  p.  844.) 

iBslMa  ^U  See.  Botonique  «te  Frmice,  Mareh37. 1857.  SaimrtUi^  Beoiew.  (Lond.) 
J^unuMdy  1S80.  P.38.  Ub BanoMrBttn Ftn'Si$etJM Arbrmd^AUgnemeiUf^yU.delA 
Blandiere  and  Dr.  E.  Bobort.  Pans.  5th  ed.  1876.  The  second  part  of  this  work,  by  M. 
Sobert,  describes  bis  metbod  very  rally,  as  practiced  nnder  his  direction  as  inspector 
sf  ptMTlatiaoa  in  the  city  of  Paris. 
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replace  tbose  altogether  destroyed.  Even  in  trees  newly  planted,  shoots 
will  often  come  np  from  the  roots,  where  the  main  stem  has  been  killed,^ 

As  for  remedies  against  grasshoppers,  bat  few  are  fonnd  efTectnal.  In 
several  instances  we  have  known  of  these  insects  being  hindered  from 
alighting  npon  a  nursery  of  yoang  trees  by  raising  cloods  of  smoke  on 
the  windward  side  as  they  begin  to  appear  on  the  wing.  Where  they 
are  hatched  npon  the  spot,  and  before  the  insects  have  acquired  wings, 
thi^y  may  be  hindered  from  climbing  the  trees  by  fastening  shields  of 
tin,  or  locks  of  cotton  around  the  trunks,  or  by  smearing  the  trunk  sev- 
eral inches  with  coal  tar,  or  a  wash  of  chloride  of  lime,  copperas,  and 
turpentine.  But  these  precautions  are  of  course  applicable  only  in  ex- 
ceptional cases. 

With  respect  to  the  influence  of  tree  planting  as  a  means  for  pTeven^ 
ing  the  breeding  of  these  insects,  we  have  many  facts  to  justify  the 
theory  that  in  a  country  properly  interspersed  with  timber  and  groves 
of  young  trees  the  climatic  conditions  are  unfavorable  for  their  increase: 
and  so  far  as  concerns  the  damage  that  may  be  done  by  those  hatched 
in  such  regions,  that  they  would  be  no  greater  than  those  sometimes 
felt  in  dry  seasons  in  the  older  sections  of  the  country  where  grasshop- 
pers have  always  been  seen,  but  t^eir  ravages  seldom  severely  felt. 
The  clouds  of  these  tnsects  that  oomeni)on  the  wing,  are  brad  in  treeleas 
and  arid  districts,  and  never  in  a  country  interspersed  with  groves  and 
timber  belts.  There  is  some  evidence  to  show  that  they  prefer  such 
treeless  regions  when  they  alight,  and  that  they  avoid  woodlands  where 
open  fields  are  near. 

MBANS  FOB  DBSTBTTOTIOK  OF  INBEOTS  INFSBTINa  TBBBSU 

Among  the  methods  practiced  with  success  for  the  destruction  of  in- 
sects upon  fruit  trees,  and  applicable  to  forest  trees,  may  be  mentioned 
the  following: 

Building  Ires  in  the  evening,  to  attract  miliars  and  other  insects, 
which  fall  into  the  flames  and  perish. 

Jarring  the  trees  by  striking  them  with  a  heavy  piece  of  scantling, 
padded  at  the  end  to  prevent  injury  to  the  bark.  Cloths  should  be 
spread  under  the  trees  to  catch  whatever  foils.  Some  caterpillars  that 
spin  down  on  a  silk  fiber,  may  be  swept  down  with  a  broom  and  de- 
stroyed. 

Smearing  the  bark  with  tar,  molasses,  or  printer's  ink,  or  other  viscid 
substance,  or  what  is  better,  wrapping  papers  or  cloths  around  the 
trunk,  and  applying  the  tar  to  these  instead  of  the  bark.  The  sub- 
stance should  be  renewed  as  it  becomes  dry.^ 

Surrounding  the  trunk  with  leaden  troughs  filled  with  oil,  coal  tar^ 
or  other  liquids.    Applying  discs  of  tin  that,  sloping  downwards,  pre- 

^  A  part  of  the  damages  charged  to  grasshoppers  in  Kansas  and  Nebraska  in  1874 
was  seoondary,  and  was  oansed  as  loUowii:  The  defoliated  treesi  under  a  wann*  wei, 
growing  an tamn  that  followed,  pat  fcMcth  new  foliage,  aad  many  treee  Uoesomed  late 
in  the  season.    This  was  followed  by  severe  cold  in  winter,  which  loosened  the  bark  • 
and  killed  the  yonng  wood  b^re  it  had  oooeolidatod  so  as  to  endnre  the  fipoet. 

3  A  band  of  tar,  15  to  20  centimeten  (6io  6  inches)  wide,  renewed  two  or  three 
times  in  the  season,  has  been  fonnd  an  effectftal  saf^poard  against  theegger-noth  (X#- 
giooampus).  The  band  is  painted  on  at  about  five  feet  from  the  ground,  the  nNigh 
bark  being  first  smoothed  otL  It  shoold  be  done  eaily  in  the  spring,  jast  as  the  insect 
begins  to  develop  at  the  root  of  the  tree.  Sev^eial  hmidted  thonsaBcl  thakro  have  heen 
expended  in  Germany  for  this  object.  An  hectare  of  pine  requires  the  labor  of  a  «uii 
from  three  to  eight  days  to  smiooth  the  barli,  and  from  two  and  a  half  to  seyen  to 
apply  the  first  coat  of  tar.  It  is  renewed  in  about  half  this  time^  The  amooat  x»- 
quired  is  from  18  to  40  liters  for  the  first,  and  from  6  to  20  for  the  second  application. 
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vent  insects  from  passing.  Binding  locks  of  cotton  wool  aroand  thd 
tmnks,  &c. 

Washing  the  tranks  and  large  branches  with  soft  soap,  or  strong  soap 
sods,  or  lye^  or  whitewashing  with  lime. 

A -wash,  composed  of  one  poand  of  flowers  of  salphnr  and  a  peck  of 
qaicklime,  mixed  in  a  close  vessel  with  a  sufficient  quantity  of  hot  wa- 
ter to  make  it  of  the  consistence  of  common  whitewash,  has  been  ased 
with  advantage  as  a  remedy  against  insects  and  mildew  in  forest  and 
frait  trees.  It  should  be  applied  when  freshly  made,  in  April,  using  a 
whitewash  brush. 

Dusting  the  leaves  of  trees  with  lime,  or  with  powdered  hellebore, 
when  the  dew  was  on,  has  been  mentioned  as  a  remedy  against  leaf- 
eating  insects. 

Another  mode  of  protecting  trees  from  insects  that  crawl  up  the  bark, 
consists  in  fastening  a  rope  around  the  tree  and  nailing  a  strip  of  tin  four 
inches  wide  around  the  roi)e  so  as  to  project  above  and  below.  The 
females  of  the  insect  whose  larva  is  the  cankerworm  {Anisopteryx  ver- 
nata)  will  lay  her  eggs  under  the  rope,  where  they  may  be  killed  by  ap- 
plying kerosene. 

Digging  around  the  tree  to  kill  or  expose  the  larvae  to  firost  has  been 
tried  with  success.  Others  scatter  corn  around  the  roots,  and  allow 
hogs  to  root  among  it,  thus  turning  up  the  soil,  and  doubtless  destroy- 
ing many  of  the  pupae.  Late  plowing,  by  exposure  to  frosts  and  to  birds, 
will  assist  in  destroying  insects  on  their  nests. 

Hand-picking,  the  seeking  of  cocoons  and  nests  of  insects,  especially 
in  winter.  Sweeping  or  burning  down  the  nests  of  insects  and  seeking 
and  destroying  them  in  their  burrows  have  been  practiced  with  success. 

The  vapor  of  benzine  has  been  proposed  as  a  remedy  against  Insects 
infesting  wood  work.  The  injection  of  mineral  salts  and  of  creosote, 
ftc.,  is  a  preventive  against  insect  damages  to  timber.  The  sap-wood 
of  white  hickory,  so  liable  to  injury  from  boring  insects,  even  after 
worked  into  spokes  or  made  into  carriages,  is  sometimes  protected  by 
these  chemical  processes. 

The  apple-leaf  crumpler  sometimes  contains  the  eggs  of  parasitic  in* 
seote  which  would  hatch,  and  by  multiplying  diminish  the  injuries  done 
by  this  insect.  It  is  therefore  recommended  to  gather  the  affected 
leaves,  and  instead  of  burning  them  throw  them  on  the  ground  in  a  bare 
place.  The  parasitic  insects  would  hatch  and  be  saved,  while  such  of 
the  noxious  kind  as  hatched  would  perish  before  reaching  a  feeding 
place. 

But  many  of  the  methods  above  enumerated  an^  applicable  only  in  a 
small  way  to  trees  in  nurseries  or  favorite  shade  trees,  and  in  forest  cul- 
ture we  must  seek  relief  fh)m  other  sources,  or,  as  sometimes  happens, 
stand  helpless  and  witness  the  great  injuries  done  without  hope  of 
relief!^ 

InmeBse  damages  are  also  committed  in  fields  and  gardens  upon 
pains  and  fruits,  and  here,  as  in  the  forest,  there  is  often  evidence 

^In  spMikiDg  oi  ioMcts,  we  mast  di8«iD|rniBh  between  friends  and  foes,  and  not  re- 
gM  ortr  alfies  as  enemies,  howerer  dinagreeable  they  at  times  become.  The  ant  is 
mated  ^  the  German  ftfeeter  as  hts  friend,  knowhig  as  he  does  the  services  which 
these  little  insects  render.  Besides  famishing  in  its  eggs  a  dainty  food  to  many  kinds 
^  Mti|^%M^  i€  pnrsnes  the  larvie  of  leaf-eating  Insects  with  great  avidity,  moanting 
Ik^'Che  mffhesti  branehes  in  pnrsnit  of  its  prey,  and  destroying  these  destractive  para- 
Mtevof  Me»fii  great  abandiMice. 

A  nest  of  ants  introdnced  in  the  midst  of  a  plantation  of  cabbages  has  been  known 
to  pnjtoet  the  plants  from  the  worms  that  were  destroying  it,-^Bevue  dea  Manx  et 
Fw^,  xiM,  303.) 
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that  an  increase  is  often  caused  by  the  killing  off  of  birds.  This  leads 
us  to  consider  more  fully  this  important  subject,  so  closely  identiildd 
with  sylviculture  and  with  our  agricultural  interests  generally. 

TREBPLANTma  CONSIDERED  AS  A  BENEFIT  TO  AGRIOXJLTITRE^  IN 
PROMOTING  THE  INOBEASE  OF  INSECTIVOROUS  BIRDS. 

In  the  Land  and  Forest  Congress^  held  in  connection  with  the  Vienna 
Exhibition  in  1873,  much  prominence  was  given  to  the  incidental  bene- 
fits of  forests,  in  preventing  sudden  floods  and  eroding  torrents,  and  by 
their. affording  protection  to  birds,  thereby  lessening  the  damages  re- 
sulting to.  agriculture  from  insects.  Besolutious  were  passed  strongly 
Qommending  to  the  various  governments  of  Europe  the  necessity  of  pass- 
ing stringent  laws  and  regulations  tending  to  this  end.^ 

But  as  birds  find  their  nesting  places  for  the  most  part  in  grotes  and 
thickets,  which  come  within  the  province  of  the  forester's  care^  the  im- 
portance of  having  woodlands  scattered  here  and  there  between  fields 
devoted  to  agriculture  acquires  for  this  reason  additional  weight.  Early 
in  1874  this  subject  came  before  the  National  Assembly  of  Franco  as  a 
proposition  for  a  law  in  the  interest  of  agriculture  to  lessen  the  ravages 
of  insects  upon  the  crops,  and  a  report  was  presented  strongly  urging 
its  importance.  This  report  cites  in  detail  the  recommendations  of  vari- 
ous'lsocieties,  and  specifies  the  birds  that  might  be  protected  and  those 
that  should  not,  the  latter  being  birds  of  prey  of  the  larger  kind  that 
subsist  only  upon  little  birds.' 

With  the  view  of  impressing  upon  children  the  necessity  of  pro- 
tecting birds,  the  following  circular  was  issued  officially  by  the  depart- 
ment having  charge  of  the  national  system  of  education : 

drouiar  qf  the  mlmUter  of  PubUo  InstructUm  and  the  Fln€  ArU  eomeeminff  iheproteoUcn  <^ 

iMcctivoraUB  birds, 

Pabis,  Ifcrdi  31,  1676. 
Jb  Mansiemr  the  Prefict: 

The  iojories  occasioned  to  agrioalture  by  iqiurioos  insects  have  within  a  few  years 
becomo  so  jj^reat  as  to  oeoasion  niach  inqnietouo. 

The  Minister  of  A^oaltnre,  and  the  Minister  of  the  Interior  have  done  me  the  honor 
of  calling  my  attention  to  this  sad  condition  of  affairs,  of  which  one  of  the  princi]^ 
causes  has  been  the  disappearance,  or  at  least  the  dimiuntion  in  nnmber,  of  insectiv- 
orous birds.    These  birds,  which  are  the  natural  guardians  of  our  harvests,  and  the 

1  These  reeolntions  were  as  follows : 

1.  We  recognize  the  fact  that,  in  order  to  effectually  check  the  continually-increasing 
devastation  of  forests  which  is  beiug  carried  on,  international  agreements  are  needeo, 
eepecially  in  relation  to  the  preservation  and  proper  cultivation  (for  the  end  in  view) 
of  those  forests  lying  at  the  sonroes  and  along  the  courses  of  the  great  rivers,  since  it 
is  known  that  through  their  irrational  destruction  the  results  are  a  great  decrease  of 
tlie  volume  of  water,  causing  detximent  to  trade  and  commerce ;  the  nllinff  up  the  riv- 
er's bed  with  sand,  caving  in  of  the  banks,  and  inundations  of  agriculturallauds  along 
its  course. 

2.  We  farther  recognize  it  to  be  the  matual  duty  of  aU  civilixed  lands  to  preserve 
and  to  cultivate  all  such  forests  as  are  of  vital  importance  for  the  well-being— -iagricul- 
tural  and  otherwise— of  the  land,  such  as  those  on  sandy  coasts,  on  the  sides  and 
crowns  as  weU  as  on  the  steep  declivities  of  mountains,  on  the  sea-coasts  and  other  ex- 
I>06ed  places,  and  that  international  principles  should  be  laid  down,  to  which  the  own* 
ers  of  such  protecting  or  "  guardian  forests"  be  subject,  thus  to  preserve  the  land  from 
damage. 

.3.  We  recognize,  further,  that  we  have  not  at  present  a  sufficient  knowledge  of  the 
evils  ^disturbances  in  nature)  which  arc  caused  by  the  devastation  of  the  forests,  and 
therefore  that  the  efforts  of  legislators  should  be  directed  to  causing  exact  data  to  be 
gathered  i  elating  thereto. 

*  Journal  Officiel,  February  24, 1874;  Bulletin  Adminiatratif  du  Minisi^  dt  r/fi«(nicfj<m 
PM,\qu^  etc.,  Id74,  No.  330,  p.  211. 
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• 

most  precions  aids  to  the  farmer,  are  neyertheless  almost  everywhere  treated  as  enc* 
mies.  The  hosbandmao,  overlooking  the  constant  services  which  they  render  to  him, 
seee  only  the  damages  which  they  may  do ;  children  pnrsne  them  to  extermination, 
either  by  taking  them  with  snares  or  ty  destroying  their  nests,  and  these  allies,  whom 
foreigners  come  to  purchase,  for  the  purpose  of  acclimating  with  them  at  home,  are 
gradoally  disappearing  from  oar  fields. 

Various  circulars  have  already  been  addressed  to  the  inspectors  of  academies,  and 
maAy  notices  inserted  in  the  BuUeiin  AdmtnigiraHf  of  our  ministry,  with  the  view 
of  stopping  this  destruction.  Nevertheless,  I  feel  it  my  duty  to  respond  to  the  request 
made  by  my  oolleagues,  by  again  claiming  the  conorarrenoe  of  teaebers. 

I  therefore  pray  yon  to  address  instructions  to  all  the  instructors  m  your  depart- 
ment, that  they  shall  teaob  their  pupils  to  distiuguiab  the  insects  injurious  to  agncul- 
tore  from  those  which  are  useful,  and  that  they  encourage  the  children  to  destroy  the 
former  and  proteeb  the  latter. 

Teachers  should  also  make  their  children  nnderstaod  tbat  the  destruction  of  birds' 
nests  is  injuring  their  own  interests,  as  well  as  the  interests  of  their  families,  and  tbat 
in  doing  so,  they  show  themselves  both  improvident  and  ungrateful.  They  should  be  re- 
minded at  the  same  time  that  by  doing  so  they  expose  themselves  to  severe  penalties. 
The  law  of  January  ^,  1W4,  wbich  p^ftcts  and  amends  the  one  passed  May  8, 1844, 
upon  the  pcdice  of  hunting,  in  fact  gives  to  prefeots  the  powers  neoeesary  to  pruvent  the 
destruction  of  birds,  and  to  favor  their  increase.  Prefeotural  decrees  have  been  issued 
to  tbis  end,  and  persons  violating  these  orders  are  liable  to  a  fine  varying  from  16  to 
100  francs.-<1874,  art  11,  Ltno  of  May,) 

Teachers  should  also,  as  opportnnities  oocnr,  remind  the  heads  of  fieimilies  that  they 
are  doing  themselves  very  senous  injury  by  aliowing  the  destroction  of  nests,  and  that 
they  are  themselves  responsible  for  the  dobaages  which  their  children  nuiy  commit  in 
this  manner. 

I  win  add,  that  in  some  commnnes  that  I  might  mention  teachers  have  acted  upon 
the  happy  idea  of  oi^^izing  among  their  popils  societies  for  the  protection  of  nsefbl 
animals.  Such  associations  have  rendered  much  service,  and  it  would  give  me  pleasure 
to  see  their  number  increased. 

I  attach,  sir,  the  most  serious  desire  for  the  execution  of  this  circular,  of  which  I 
pray  yon  will  notify  me  of  the  receipt. 

Receive,  sir,  the  assurance  of  my  very  distinguished  consideration. 

The  ministry  of  public  instruction  and  the  fine  arts. 

WADDINGTON. 

Yarioas  articles  have  also  been  iDserted  in  the  official  bulletins  en- 
forcing the  importance  of  the  subject,  and  tending  to  excite  a  spirit  of 
gentleness  and  sympathy  toward  these  useful  allies  of  the  field.  Our 
space  will  not  admit  of  detailed  notice  of  this  important  subject  as  a 
matter  of  European  le^slation  and  official  protection. 

Upon  this  subject,  the  Journal  W Agriculture  et  WEorticulture  de  la 
Oironde  makes  the  following  reflections: 

The  truth  is  that  smaH  birds  are  disappearing  more  and  more,  and  that  races  are  be- 
coming extinct.  At  tbis  moment  vou  might  ofier  for  blackbirds  1,000  francs  the  dozen, 
and  the  most  skillful  fowler  would  not  guarantee  to  thmisb  one  in  the  department  of 
Gironde.  But  what  destroyers  of  insects  were  these  very  birds  !  It  is  enough  to  see 
with  what  industry  they  will  peck  among  the  mosses  in  the  fields,  to  give  an  idea  of 
the  innumerable  number  of  larvae  of  cock-chafers,  worms,  caterpillars,  and  other 
gnawing  insects  that  they  consume. 

The  nightingales,  linnets,  tom-tits,  green-finches,  red-throats,  swallows,  and  sparrows 
are  destroyed  by  myriads  every  day  oy  instruments  of  every  kind,  and  especially  by 
the  kind  called  ^'panta/*  In  the  department  of  Bases-Pyr^n^es,  across  which  the 
birds  mak«S  their  principal  migrations,  every  field  has  this  contrivance  in  operation, 
and  it  is  not  uncommon  upon  favorable  days  to  see  a  hunter  return  with  his  game-bag 
iUed  with  some  dozens  of  little  birds. 

And  at  the  same  time  we  complain  of  the  ravages  of  worms  in  ears  of  com,  and  dam- 
ages of  all  kinds  to  the  buds  of  our  vines,  exudation  of  gum,  damaged  grapes,  all 
caused  by  enemies  which  the  vine-dresser  may  seek  in  vain,  because  tbey  escape  his  eye, 
and  can  only  be  destroved  by  agencies  which  his  eye  caunot  reach ;  but  an  instinct, 
keener  than  his  own,  knows  how  to  find  them,  and  from  morning  till  nigbt  pursues 
them  into  their  most  secret  retreats  with  a  perseverance  that  never  tires.  If  the  little 
birds  were  spared,  they  would  soon  perform  their  nsefbl  office  to  the  extent  to  which 
nature  has  deigned  them. 

It  is  tralv  alarming  to  see  brought  into  our  cities  so  many  sacks  full  of  ikx>r  little 
hlxds,  whicn  afiford  but  a  trifling  amount  of  ibod  for  roan,  and  which  render  such  val- 
vable  services  by  destroying  millions  of  insects,  whose  ravages  may  be  estimated  at 
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hnndreds  of  millions  of  francs  every  year.  It  is  sad,  indeed,  that  mankind  cannot  see 
this,  and  take  measures  for  preserving  the  harvests,  which  at  best  cost  him  dearly,  and 
for  which  he  bestows  so  much  care.  From  1^  to  200  millions'  worth  of  orops  might 
doubtless  be  thus  saved  every  year,  which  would  prove  a  very  important  Item  in  the 
way  of  provision  supply.-^Jdtifpaol  OffioUl} 

A  society  for  the  protection  of  animalSf  in  view  of  pablic  utility,  has, 
for  some  years,  given  honorary  or.  fecuniary  rewards  to  sach  children 
as  have  distingnished  themselves  by  putting  these  principles  in  prac- 
tice^ and  to  teachers  who  have  done  most  to  promote  these  ends.  Sev- 
eral agricultaral  and  horticultural  societies  have  taken  active  measures 
in  disseminating  facts  tending  to  impress  upon  the  public  a  realization 
of  its  importance^  and  the  subject  has  received  the  attention  of  govern- 
ments. 

The  disappearance  of  this  class  of  birds,  and  a  corresponding  increase 
of  insects,  is  not  wholly  due  to  the  destruction  of  the  former.  They 
simply  desert  the  regions  where  they  no  longer  find  nesting-places  to 
seek  other  regions  where  they  can.  Some  of  them,  like  tbe  woodpeckers, 
subsist  upon  the  larvsd  of  insects  found  in  decaying  wood,  and  are  starved 
out.  Others  love  the  shelt^  of  woodlands  near  as  a  hiding-place 
from  birds  of  prev,  and  do  not  forage  far  beyond  their  borders. 

A  spirited  writer,  in  a  paper  read  before  the  French  Society  of 
Acclimatation,^  after  enumerating  the  great  services  rendered  to  tim- 
ers by  these  allies  of  the  field,  si^s : 

We  have  pointed  oat  a  natural  cause  for  the  diminution  of  birds  in  the  widely-ex- 
tending area  of  cultivation,  and  the  destruction  of  woods,  but  the  agency  of  this 
calamity,  which  threatens  our  agricultural  interests  with  the  greatest  damage  from  the 
absence  of  birds  is  unlicensed  hunting  and  the  massacre  to  which  they  are  given 
up  by  hunters,  with  all  kinds  of  murderous  devices,  and  the  pillage  of  their  nests  and 
destruction  of  their  young  by  children  and  by  animals  of  prey. 

Prohibitions  against  poaching  ought  to  include  not  only  the  destruction  at  all  sea- 
sons, by  nnlawfbl  means,  of  game,  properly  so  caUed>  such  as  partridges,  quails,  pheasants, 
hares,  rabbits,  and  deer,  but  should  also  stay  the  butchers  of  birds  ojf  passage,  or  those 
that  remain  with  us,  by  any  forbidden  contrivances,  or  by  pofsoning.  Let  us  see  how 
it  is  in  the  different  countries  of  Europe,  along  the  borders  of  the  Mediterranean,  on  the 
usual  route  of  migratory  bhrds.  In  France  alone,  from  the  department  of  the  Maritime 
Alps  to  the  Pyreuees-Orientales,  all  the  heights  along  the  coast  are  covered  with  the 
nets  and  devices  of  the  hunters— traps,  fall-nets,  bird-lime-twigs,  and  snares,  all  ready 
\o  hold  and  kiU  the  poor  travelers  the  moment  they  have  finished  their  perilous  flight 
across  the  sea.  In  some  of  the  defiles  of  the  Pyreuees-Orientales,  the  catching  with  nets 
gives  to  each  hunter,  in  half  a  day,  from  200  to  300  birds,  and  this  catch  continues 
through  the  months  of  April  and  May.  These  quantities  must  be  multiplied  by  that 
of  the  number  of  hunters,  which  is  not  less  than  fifty  in  this  department  alone,  so  that 
on  "good  days*^  they  kill  10,000  of  these  little  birds. 

In  the  Var^  the  Bouches-du-Rhone,  the  Maritime  Aljis,  and  G^nois,  great  hunting 
places  with  bird-lime  are  established  upon  olive  plantations,  which  they  hire  for  this 
use  of  the  owner  at  from  40  to  50  francs  the  season.  They  cover  the  trees  with  their 
treacherous  perches,  and  take  daily,  during  days  of  passage,  from  three  to  four  hun- 
dred birds.  M.  Pellicot,  of  Toulon,  cites  the  case  of  a  single  hiring  by  the  son  of  a 
leather-merchant,  who.  as  a  simple  amateur,  took,  in  the  season  of  1858, 1,800  birds. 
In  1859  the  number  fell  to  800,  and  in  1860  to  600.  Alarmed  at  this  immense  decrease, 
the  sportsman  abandoned  his  bird-lime.  He  had  hunted  only  on  Sundays  and  holidays, 
and  from  this  instance  what  mnst  be  the  sum  total  of  destruction  by  those  who  mi^e 
this  piracy  a  daily  business,  and  live  only  upon  this  abominable  industry  I  We  may 
add  that  in  our  single  department,  along  a  coast  twenty  kilometers  (12.4  miles)  in  ex- 
tent, east  of  Toulon,  there  are  more  than  a  hundred  hunters  with  bird-lime,  and  they 
are  not  wanting  to  the  west. 

In  Languedoc  they  capture  quails  by  tens  of  thousands,  as  they  come  to  the  shore 
weary  with  their  flight  in  April  and  May  in  quest  of  the  regions  where  they  breed.  At 
a  moderate  estimate  there  are  at  least  20,000  quails  destroyed  in  these  months  in  the 
department  of  Hesault  alone. 

In  an  instinctive  little  work  entitled  "  Don't  kill  your  friends,"  M.  H.  Laeserre  relates 
that  he  has  seen  the  inhabitants  at  Nice  ranged  in  two  files  slong  the  banks  of  the 
Paillon  with  poles  to  beat  down  the  poor  swallows  that,  hungry  and  weary  from  the 

'Dr.  L.  Tnrrel,  in  the  BwlktiM  delaSoc  ^Aodim.,  2d  ser.  ii,  497« 
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passage,  had  oome  thither  Id  qaeat  of  larv»  and  flies.  We  may  Jnstly  acoose  the  de- 
partments of  the  sooth  with  abosiTe  hanting  of  the  IniiectiToroas  birds ;  bat  what 
shall  we  say  of  the  organised  masaacrea  of  the  eastern  departments?  Let  os  listen  to 
the  eloqoent  and  pathetic  statement  of  a  writer  wb6,  with  an  infinite  amount  of  feel- 
iiur  and  spirit,  has  made  himself  the  advocute  of  these  unfortunate  victims. 

^  I  have  seen  in  my  childhood,  in  Lorraine."  says  Tonsseneli  *^  all  the  trees  by  the 
roadside,  the  borders  of  the  woods,  and  the  feeohig  and  watering  places  of  the  fbreaf,  set 
with  poles  by  acarea,  ao  thiokly  that  it  was  seaicely  poasible  for  the  birds  that  might 
pass  that  wioked  reipon  to  alijjjht  without  falling  into  an  ambush.  •  •  •  The  landed 
property  of  France  is  wholly  imperiled  by  the  shameful  ravages  of  devouring  insects, 
which  eat  up  one  crop  after  another,  and  will  finish  by  making  themselves  masters  of 
the  M>U  unless  the  administration  takes  effectual  measures  to  prevent  iV 

The  sabject  of  insect  ravages,  as  well  apoD  field-crops  as  upon  fhiltsand 
trees,  has  received  much  attention  in  our  own  coantry  since  the  earliest 
period  of  agricnltural  and  horticoltnral  societies,  and  in  several  of  the 
states  commissions  specially  appointed  have  made  elaborate  reports 
upon  it.  Oar  limits  will  only  allow  a  general  reference  to  these  soarces 
of  information,  and  to  the  discnssions  and  essays  pnblished  by  these 
and  other  societies,  many  of  which  relate  to  the  protection  needed  to 
insectiverons  birds,  and  to  measures  that  tend  most  to  the  increase  of 
the  latter.  There  can  be  little  doubt  but  that  with  stringent  game-laws, 
well  enforced,  and  adiequate  opportunities  to  birds  for  nesting  in  groves 
and  hedges,  this  balance  of  animal  life,  as  it  affects  our  agricultural 
interests,  may  be  easily  and  permanently  maintained,  and  that  immense 
losses  now  annually  suffered  from  insects  may  be  saved. 

Immense  damages  are  done  to  wharves  and  other  wooden  structures 
by  the  ship-worm.  This  belongs  to  the  class  of  moHnscs,  or  shell-fish, 
and  the  remedies  are  chiefly  found  in  the  chemical  preparation  of  the 
timbers,  such  as  injection  of  creosote  oil,  &e.  The  subject  of  timber- 
preservation,  although  intimately  assooiated  with  that  of  forestry,  does 
not  form  a  part  of  the  present  report. 

INJUBIES  TO  WOODLANDS  FROM  ANIMALS. 

We  have  already  noticed  (page  105)  the  injuries  that  may  be  done  by 
domestic  animals,  and  the  necessity  of  their  exclusion  wliere  the  under- 
growth is  an  object  for  protection.  Of  wild  animals,  the  rodents  com- 
mit by  far  the  greatest  damage,  especially  rabbits,  mice,  and  gophers, 
the  first  two  by  gnawing  the  bark,  and  the  latter  by  eating  off  the  roots. 

As  a  protection  against  rabbits,  several  thicknesses  of  tarred  paper, 
or  corn-stalks,  wrapped  around  the  tree  and  tied  with  twine,  has  proved 
effectual.  Smearing  with  wagon-grease,  tar,  blood,  and  lime  have  been 
tried.  There  is  no  remsdy  completely  effectual  short  of  the  destruction 
of  the  animals.^ 

The  PooKBT  OoPHEB  {O0omys  buramriusj  Shaw)  is  om  of  the  most 
troublesome  pests  of  the  tr^planter  in  the  prairie  regions  of  Iowa,  Kansas, 
and  iNebraska.  It  is  particularly  partial  to  the  roots  of  young  trees,  ana 
a  single  animal  has  been  known  to  follow  a  line  of  ii^ewly-set  Osage 
beilge,  destroying  the  roots  for  many  rods.  It  derives  its  common  name 
from  a  fold  of  the  skin  on  each  side  of  the  month  which,  in  burrowing, 
it  fills  with  earth,  and  then  coming  to  the  surface  it  empties  this  load 

1 M.  Courcier  has  submitted  a  letter  to  the  Central  Society  of  Horticulture,  in  France, 
giving  a  cheap  method  of  protecting  plantations  against  rabbits.  It  consists  in  sur- 
rounding them  with  a  cord  dipped  in  fish-oil,  and  supported  6  or  8  inches  above  the 
ground  bv  stakes,  which  are  cleft  at  the  top  so  as  to  receive  and  hold  the  cord.  Tbe 
odor  of  the  oil  is  said  to  be  offensive  to  these  animals.  Tbe  cord  shonld  be  dipped 
from  time  to  time  in  tbe  oil  as  its  odor  is  lost  by  exposure  to  tbe  air.  Should  this  be 
found  efficacious,  we  have  an  easv  metbod  for  protecting  nurseries.  It  IsJiald  that 
rabbits  will  sometimes  abandoh  a  locality  where  this  odor  Is  introduced  by  xanneries . 
and  the  like. 
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by  a  BnddcD  rouRcalar  contraction  of  the  parts.  It  is  somewhat  difficult 
to  kill)  as  it  seldom  comes  above  the  sorfaee,  but  may  be  poisoned  by 
strychnine  placed  in  a  carrot,  an  apple,  or  a  potato,  and  laid  in  the  soil  at 
the  points  where  the  borrows  come  to  the  surface.  It  is  said  to  find 
a  deadly  enemy  in  the  little  striped  skunk. 

The  Beater  may  be  classed  among  the  animals  injurious  to  forests, 
chiefly  from  the  destruction  caused  by  the  flowing  of  intervale  lands  by 
building  dams.  Such  *'  beaver  meadows  ^  were  common  throughout  the 
Northern  States  when  first  settled,  and  the  areas  thus  flowed  often  cov- 
cTed  hundreds  of  acres.  This  animal  has  been  nearly  exterminated  by 
the  hunters,  excepting  in  the  remote  forest-regions  of  the  Northwest, 
and  in  some  of  the  swamps  of  the  South.  The  cypress  timber  of  Vir- 
ginia is  sometimes  much  injured  by  the  beaver,  which  gnaws  down  the 
trees  to  get  the  young  tender  buds  for  food,  and  considerable  destruc- 
tion is  still  done  by  this  animal  in  the  Western  Territories. 

When  Deer  are  shedding  their  horns,  they  sometimes  damage  trees 
seriously  by  rubbing  off  the  bark.  For  this  they  select  young  trees 
still  elastic  and  yielding.  They  also  iiyure  by  eating  ofl"  the  young 
twigs. 

Some  injury  is  done  by  birds  eating  off  the  terminal  buds  of  young 
pines  and  firs. 

DISEASES,  AND  OTHER  INJURIES  TO  FOREST  TREES. 

Aside  from  damages  done  by  insects  and  other  forms  of  animal  life, 
trees  are  liable  to  various  accidents  and  injuries,  of  some  of  which  we 
can  determine  the  cause,  which  may  be  avoidable,  while  at  other  times 
we  cannot  trace  back  to  the  origin  of  the  evil,  however  sadly  we  may 
feel  its  efiects.  Among  the  known  causes  may  be  mentioned  external 
injuries,  want  of  air  and  light,  stoppage  or  drainage  of  waters,  chemical 
aC'  ion,  exhaustion  of  soil,  climatic  vicissitudes,  and  fungus  growths. 
Some  of  these  we  will  more  j^rticolarly  describe,  with  such  faults  con- 
cerning them  as  appear  most  important. 

The  most  disastrous  feature  of  the  timber  question  in  the  Rocky 
Mountain  region  is,  the  difficulty  with  which  the  forests  appear  to  start 
when  once  destroyed,  and  left  to  the  natural  agencies,  which  in  the  tim- 
ber-growing regions  of  the  Atlantic  States  would,  in  a  few  years,  again 
cover  the  surface  with  a  luxuriant  growth  of  young  forests.  Occasion- 
ally we  meet  with  this  eflbrt  at  renewal  in  the  region  under  notice,  but 
these  instances  are  exceptional  rather  than  common.  Professor  Hay- 
den,  in  his  report  of  1871  (p.  224),  in  speaking  of  this  subject,  says: 

la  travelinf;;  throneh  the  mountain  districts,  I  was  anrprised  at  tha  laxge  nomber  of 
bntned  streaka  that  I  obeeryed .  In  rome  places  we  woold  not  travel  more  than  a  mile 
or  two  without  seeing  either  to  the  right  or  left  a  blackened  belt  stretching  up  the 
inonntain  sid^.  If  these  spots  would  again  be  coyered  by  a  new  growth,  the  result 
would  not  be  so  disastrous,  but,  as  has  been  truly  stated  in  the  quotation  (referring  to  a 
citation  ttom  Mr.  Reed's  article  in  the  Transaotions  of  the  Calilomia  State  Agricultural 
Society  for  1868-^69),  this  is  not  the  case,  for  when  once  the  forest  covering  is  destroyed, 
it  is  never  restored,  but  remains  forever  bsro.  Whether  this  be  wholly  duo  to  the  cli- 
matic conditions  or  not  I  do  not  know,  but  there  are  some  reasons  to  believe  that,  even 
where  uadisturbed  by  the  hand  of  mun,  the  forrsts  are  gradually  disappcnring  under 
the  influence  of  natural  causes.  The  smooth  and  rounded  hills  in  parts  of  Wyoming^ 
Utah,  Southeastern  Idaho,  Southern  Montana,  and  other  parts  of  the  Rocky  Mount ain, 
legion  have  occasionally,  hero  and  there,  a  few  irees  which  have  every  appearance  of 
being  the  remnants  of  former  forests.  These  hills  bear  unmistakable  evideuce  of  hav- 
ing been  worn  down  by  the  action  of  the  atmosphere,  water,  ice,  snow,  &c..  The 
debrU  which  has  been  worn  down  has  covered  up  the  former  ruggedness  of  their  decliv- 
ities. •  »  •  But  where  the  original  rugged  declivity  has  resisted  thisactioui 
*  there,  almost  invariably,  forests  will  be  seen.  1  have  theremre  come  to  the  conclusion 
that  the  forests  of  the  Rocky  Mountains,  as  a  general  thing,  are  decreasing  from  nat- 
ural causes,  and  I  base  my  ct»nclueioi  s  on  the  following  groun^:     , ,    ijOOQ  IC 
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ilrst.  The  wearing  down  of  the  monntaivs  and  hills ;  the  d4hri$f  aa  it  descends,  de- 
stroying the  forests  on  their  sides.  At  Pleasant  Valley  (where  the  stage-road  from 
Oorinne  to  Helena  croseee  the  range),  in  the  basaltic  cafiou,  this  action  evon  now  ap- 
]ieaf8  to  be  in  process,  many  of  the  blocks  of  stone  having  recently  been  loosened  and 
rolled  downward,  carrying  with  them  the  pines,  which  may  yet  be  seen.  Here  every 
stage  of  the  process  can  be  observed. 

SeeoDdly.  In  many  places,  at  the  last-mentioned  point,  at  the  head  of  Black-Tail- 
Deer  Creek,  along  the  headwaters  of  Sweetwater,  the  largest  trees  appear  to  be  dying 
witboitt  any  apparent  caase,no  evidence  of  fire  being  visible. 

Thirdly.  With  the  exception  of  two  or  three  points,  where  the  forest  is  once  destroyed, 
it  never  renews  itself.  At  one  point  west  of  the  range,  on  the  road  Arom  Helena  to 
Deer  Lodge,  I  noticed  a  grove  of  yonng  piuee  or  firs  which  were  growing  npon  what 
appeared  to  be  a  bnmed  aistrict.  At  one  or  two  points  in  the  interior  of  the  monntalns, 
back  of  Denver,  I  noticed  the  same  thing ;  also  on  the  Baton  Monn tains.  But  the  re- 
verse is  not  only  the  general  bat  almost  the  nniversal  rule  throngbont  this  immense 
extent  of  the  country.  Add  to  this  the  immense  destmotlon  by  fire,  and  the  wanton 
destruction  by  human  hands,  and  the  prospect  of  timber  for  this  section  in  the  fntnre 
is  not  very  flattering.  Unless  there  shall  be  some  remarkable  change  in  climatic  agen- 
cies tbia  decay  mast  go  on,  as  man  has  no  power  to  prevent  it ;  be  may  cease  tl^e  de- 
struction occasioned  b^  his  own  negligence  a  ad  wantonness,  but  he  cannot  stop  the 
process  on  the  mountains. 

XXTBBNAL  WOT7NDS  AND  INJURIES  TO  TBEES* 

An  iDJary  to  the  bark  and  wood  of  a  tree  may  be  noticed  long  after- 
ward, as  sarvejors  often  have  occasion  to  observe,  in  following  lines 
marked  by  scoring  notches  into  the  trunks  of  trees  on  the  conrse  that 
tbey  have  to  rnn.^ 

The  **  bnrls,"  sometimes  seen  npon  the  ash,  black  walnnt,  and  other 
trees,  appear  to  have  been  started  by  some  external  injury  creating  con- 
fusion in  the  deposit  of  woo<l-layers,  which  increased  indefinitely  when 
once  begnn.  It  wonld  be  worthy  of  careful  experiment  to  ascertain  how 
£»r  these  abnormal  growths  which  sometimes  greatly  enhance  the  value 
of  timber  might  be  artificially  produced.^ 

Winding  grain. — ^This  may  occur  in  degree  sufficient  to  lessen  its  value 
for  hewn  timber,  as  it  always  does  for  boards  and  for  staves  and  other 
articles  made  by  splitting.  It  is  apt  to  be  attended  with  cracks  or  fis- 
sures, which  render  it  worthless  except  for  fire-wood.  The  cause  is 
UDknown.  Some  species  are  more  liable  than  others,  the  yellow  birch, 
when  large,  especially  so.^ 

'  An  instaoee  of  this  occurred  a  fow  years  since  in  Saratoga  County.  New  York^  in 
which  a  line  marked  in  this  manner  104  years  previously,  was  followed  several  miles 
with  uBerring  precision.  There  was  often  found  in  this  case  some  slight  scar  or  indi- 
cation, which,  on  the  spruce  or  hemlock,  might  be  a  black  gum  spot,  and  by  cutting 
in  from  eight  to  nine  inches  the  ancient  ax-marks  were  found  under  this  snot  per- 
fectly preserved.  In  hard  woods  the  external  marks  were  sometimes  entirely  over- 
grown, but  the  marks  within  were  still  plainly  visible  when  laid  bare  by  deep  incis- 
ions in  the  trunk. 

In  one  instance  a  hemlock  was  found  on  this  line  but  eight  inches  in  diameter, 
wUdi,  when  marked,  was  but  two  inches  thick.  The  growth  through  the  century 
had  been  so  slight  that  the  years  could  onl^  be  eounted,  in  the  rings  of  annual  layers, 
by  the  help  €ft  a  magnifying  glass,  but  having  been  exposed  for  the  last  five  years  to 
the  fUl  effect  of  the  sun,  these  years  presented  a  growth  five  times  greater  than  at  any 
similar  period  before.  Cases  have  been  recorded  in  which  bullets,  and  the  marks  of 
aneient  enttinge  by  an  ax,  have  been  found  with  a  deposit  of  wood-lay«rs  o^r  them, 
■bowing  two  centuries  or  more  of  growth. 

*In  support  of  this  theory  a  case  mav  be  mentioned  of  the  great  elm  tree  that  stood 
ntMl  Itttely  on  the  comer  of  State  and  North  Pearl  streets  in  Albany,  N.  Yi^  which  had 
many  of  theee  excrescences  caused  by  driving  iron  books  into  the  tree.  These  had 
been  grown  over  entirely,  leaving  **  burls ''  to  mark  the  place. 

*The  white  cedar,  much  used  for  telegraph-poles  on  lines  in  the  Western  States  and 
on  the  plains,  often  shows  a  winding  grain,  and  the  direction  is  almost  nniformly 
again$t  the  movement  of  the  hands  of  a  watch,  or  from  left  to  right.  We  have  not 
met  with  a  saiinEsctory  theory  to  account  for  this  preference.  The  fact  that  it  is  occa- 
aioiially  in  the  other  direction,  and  often  in  neither,  appears  to  indicate  that  it  is  rather 
doe  to  external  and  accidental  causes. 

Digitized  by  V^OOQIC 


176  WOUNDS  AND  INJURIES  TO  FOBEST  TBEE8. 

Fissures  or  loDgitadinal  oracks  extending  deep  into  the  trnnk.  Oar 
sprnce  {Abies  nigra)  is  sometimes  made  worthless  from  this  cause.  Tlie 
general  opinion  is  that  these  cracks  are  cansed  by  unequal  contraction 
by  cold  or  from  the  twisting  of  the  winds,  or  irom  intense  solar  beat 
They  have  been  produced  artificially  by  bending  and  twisting  young 
trees  as  they  are  served  by  violent  winds,  or  when  loaded  witk  snow 
and  ice. 

Concentric  oracks  (cup-shake). — ^The  layers  of  wood  for  a  part  or  the 
whole  of  the  circle  may  be  loosened ;  sometimes  in  old  trees  to  suck 
degree  that  the  core  will  fall  out  of  a  block  cut  across  the  grain.  These 
loose  seams  are  sometimes  marked  by  lines  of  a  dark-colored  fungus. 
They  injure  the  wood  for  construction,  are  apt  to  admit  moisture,  and 
become  the  beginning  of  decay.  They  are  deemed  the  eifect  of  acci- 
dent rather  than  disease,  and  may  show  no  9ign  of  their  presence  till 
the  tree  is  cut. 

Where  the  bark  is  loosened  by  any  cause,  as  frost,  the  movement  of 
winds,  a  violent  blow,  &c.,  a  layer  of  wood  may  form  under  the  bark, 
but  there  will  be  a  solution  of  continuity  with  the  previous  layer,  and 
so  a  concentric  crack  to  the  extent  of  the  injured  parts  will  remain  ever 
after.  It  has  been  observed  that  reserves  left  in  a  coppice  are  more 
liable  to  this  accident,  as  well  as  trees  that  grow  in  the  open  air. 

Where  the  bark  is  removed  nature  seeks  to  cover  up  the  exxK>sed 
wood^  and  finally  will  do  so  completely  if  the  task  is  reasonable.  The 
tree  may  finally  show  no  external  trace  of  the  accident,  but  the  dead 
(perhaps  not  decayed)  wood  thus  covered  has  no  connection  with  the 
new  covering,  and  the  spot  is  more  or  less  defective  when  afterward 
worked. 

Bott&n  sinuses. — ^A  dead  branch  admits  water,  and  this,  following  down 
the  fibers,  may  canse  a  rotten  burrow,  perhaps,  of  limited  sectional  area, 
bat  extending  a  long  distance  down  the  truuk.  It  is  one  of  the  causes 
of  hollow  tniuk,  so  very  common  in  the  basswood,  sycamore,  and  some 
other  kinds  of  timber  when  they  get  large  and  very  old.  In  fact  there 
are  few  deoidnoos  trees  exempt  from  the  infirmity  ot  age,  and  it  is  a  safe 
rule  to  cut  sach  timber  as  soon  as  this  condition  is  known,  and  the  sooner 
the  better.  There  are  various  kinds  of  discoloration  liable  to  occur  in 
the  interior  of  trees,  which  have  received  distinct  names  among  foresters. 
It  is  sufficient  hero  to  remark  that  they  are  mostly  signs  of  incipient 
decay^  and /that  they  more  or  less  impair  the  valne  of  the  wood  accord- 
ing to  the  degree  that  they  have  impaired  the  strength  of  the  fiber. 

BLRSDING  OBEVICES. 

Sometimes  in  the  ash,  elm,  walnut,  oak,  and  other  species,  there  will 
appear  a  crevice,  often  caused  at  first  by  some  ii^ury,  from  which  the 
sap  will  continue  to  ooze  until,  perhaps,  it  may^  bleed  the  tree  indefi- 
nitely. Along  this  slimy,  discolored  crevice  insects  find  lodgment; 
rotfenness  appears,  and  extends,  and  finally  the  tree  perishes. 

It  is  recommended  by  M.  des  Cars  to  clean  out  the  crevice  with  a 
sharp  tool  down  to  the  bottom  of  the  diseased  part,  and  apply  coal-tar; 
repeating  the  process  if  necessary.  In  this  way  a  valued  tree  may  often 
bo  restored  to  complete  health.  Du  Baroel  advised  the  removal  of  tbe 
afif(ttcted  parts  down  to  the  live  wood,  and  covering  the  wound  with  cow* 
dung  mixed  with  straw;  then  binding  with  rags  fastened  by  osier 
ties. 
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BOUND  AS  A  MEANS  OF  DSTEOTING  DISBASB8  AND  DSFEOTS  IN  TIMBER. 

Wood  is  an  excellent  cond  actor  of  sonnd,  when  in  perfect  condition. 
The  scratch  of  a  pin  may  be  heard  at  the  farther  end  of  a  long  pine  rod, 
and  a  light  blow  with  a  hammer  is  conveyed  throogh  a  beam  of  timber  of 
the  greatest  length  with  much  distinctness.  Bot  if  parts  are  decayed, 
or  tending  to  decay,  the  homogeneity  is  destroyed,  and  the  sound-wayes 
are  deadened.  Hence  we  have  an  easy  test  of  perfect  condition,  or,  at 
least,  evidence  that  there  is  no  considerable  rottenness  within  a  piece  of 
timber  that  might  otherwise  appear  soand. 

THE  BBY-BOT. 

This  is  one  of  the  most  formidable  maladies  in  timber,  beginning  in 
the  interior  and  spreading  toward  the  ontside,  changing  the  fiber  into  a 
dry  dast,  and  of  coarse  destroying  it  for  every  parpose.  It  is  most  likely 
to  appear  in  warm,  dose,  and  moist  sitnations,  where  the  wood  becomes 
covered  with  a  brownish-white  mold,  which  sends  its  fibers  into  the 
tissaes,  and  it  is  now  generally  regarded  as  caased  by  the  development 
of  a  fangus,  known  to  botanists  as  the  Merulius  laehrymans.^  This  veg- 
etation first  appears  as  delicate  white  filaments,  interlacing  with  one 
another,  attacking  the  wood  fiber,  and  changing  the  ligneoos  mass  into 
a  loose,  oelnlar  tissue,  that  readily  falls  into  powder.  The  surface  may 
remain  soand  when  it  is  nothing  bat  rottenness  within.  It  does  not  ap- 
pear in  the  growing  tree,  and  appears  to  be  favored  and  developed  by  a 
fermentatipn  of  the  juices. 

Among  the  remedies  are,  thorough  seasoning  after  immersion  for  a 
time  in  water,  and  the  filling  of  the  pores  with  an  antiseptic  mineral 
solution,  as  the  chloride  of  mercury,  and  the  salts  of  copper,  zinc,  or  iroow 
or  with  common  salt,  which,  but  for  its  deliquescent  tendencies,  woola 
answer  very  well.  A  cargo  of  salt,  in  bulk,  is  deemed  desiraUe  in 
new  vessels  on  aooount  of  its  benefit  to  the  timbers. 

Carbolic  acid  and  other  pyroligneous  products  are  much  nsed  to 
check  this  tendency  to  dry-rot.  Perfect  ventilation,  where  it  ean  be 
had,  is  an  excellent  means  to  prevent  rotting.' 

INJUEIKS  TO  TBEES  FBOM  FBOST,  ©BOUGHT,  AND  OXlBtBB  CAUSES. 

Intense  frosts  will  sometimes  split  trees  in  the  direction  of  their  fibers, 
and  sometimes  even  with  a  loud  report.  Such  trees  are  generally  those 
that  have  some  excrescences  formed  by  a  cicatrix  covering  an  old 
cleavage  containing  water.  These,  when  they  are  deep,  seldom  heal, 
and  the  timber  so  affected  loses  much  of  its  valne  for  uses  requiring 

^  This  fnnguB  la  deeoribed  by  Dr.  OroTiUe  as  follows :  <*  Whole  plADtgODerallj  ooca- 
piDftte,  soft,  tender,  at  first  very  light,  eottony,  and  white.  When  the  veins  appear 
they  are  of  a  fine  yellow,  orange,  or  reddish  brown,  forming  irregnlar  folds^  most  fre- 
qnently  so  arranged  as  to  haTe  the  appearance  of  pores,  bat  noTer  anything  like  tabes, 
and  distilling,  when  perfect,  drops  or  water."  This  last  property  gives  it  the  speoifio 
name.  It  is  often  foand  in  oellars  where  it  is  damp  and  anventilated,  and  in  hollow 
trees. 

Another  fangns,  the  Folypcnu  k^hriduit  constitutes  the  dry-rot  of  oak-bnilt  vessels, 
It  is desoribedby  Berkeley  as  "  white,  myoelinm  thick,  forming  a  dense  membrane, 
or  creeping  branched  strings,  hymeniam  breaking  np  into  arcs ;  pores  long,  slender, 
minute.'' 

*  A  list  of  remedies  for  the  dry-rot  woald  be  a  catalogae  of  most  of  the  processes 
that  have  been  devised  for  increasing  the  darability  of  timber.  Many  of  these  are  no- 
ticed iu  a  volnroe  by  Tho.  Allen  Britton,  entitled  **A  Treatise  on  the  Origin,  Progrese, 
Jh-etfenHon  and  Cure  of  Dry-Bot  in  2tiii6«r»,"  1875, 12  mo.,  pp.  311. 

See  also  the  **THM4de  la  ConmvatUm  dee  Bois^  *  *  *  by  Mazime  Panlet,  Paris, 
1874,  pp.  414.  Also  the  appendix  of  **A  Treatise  on  the  Resistance  of  Materiah,^^  by  Prof. 
De  Yolsen  Wood^  8vo,  N.  Y.,  1875,  in  which  many  antiseptic  and  preservative  methods 
are  described. 
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Strength.  Trees  growing  in  a  damp  soil^  with  an  eastern  or  northern 
ezposare,  are  most  liable  to  these  accidents. 

Heavy  winter  frosts  doubtless  cause  much  injury  to  trees,  when  they 
do  not  entirely  destroy  them.  It  often  happens  that  the  branches  alone 
are  injured,  while  the  trunk  remains  sound;  and  again,  the  trunk  will 
sometimes  perish  and  the  root  survive,  and  in  condition  to  produce 
new  shoots.  Trees  exposed  to  the  north  are,  for  obvious  reasons,  more 
liable  to  injury  from  this  cause.' 

Du  Hamel  remarks  that  vigorous  plants,  having  a  rapid  growth,  are 
less  liable  to  damage  by  frosts  than  those  in  a  feeble  condition,  and  that 
when  a  tree  has  b^  much  injured  by  frosts,  the  withered  leaves  will 
remain  on  through  the  winter.^ 

It  is  observed  in  the  Eucalyptus,  tliat  after  a  few  years  the  tree  ac- 
quires a  considerable  degree  of  hardiness,  so  as  to  b^  able  to  resist  frost, 
and  although  the  young  tree  may  suffer,  the  trunk  will  put  forth  fresh 
branches  with  undiminished  vigor.^ 

The  winter  of  1871-^72  was  particularly  injurious  to  evergreen  trees 
in  the  Northern  States,  and  various  causes  were  assigned  for  this  fatality. 
It  could  scarcely  be  ascribed  to  insects,  because  the  damage  happened 
in  the  season  when  they  are  generally  dormant,  and  although  the  sum- 
mer following  may  have  shown  them  unusually  abundant  in  some  local- 
ities, this  might  more  properly  be  regarded  as  among  the  effects,  rather 
than  as  a  cause.  It  is  well  known  that  many  of  the  Ooleoptera  burrow  under 
the  bark  and  through  the  sap-wood  of  dead  coniferous  trees,  and  to  such 
an  extent,  that  it  is  sometimes  necessary  to  remove  the  bark  from  saw- 
logs  to  prevent  serious  loss.  The  same  remark  applies  to  a  supposed 
origin  from  fungi,  as  these  seldom  spare  a  dead  tree  of  tdiis  class,  and 
as  seldom  appear  in  the  tissues  of  healthy  living  trees.^ 

A  third,  and  highly  probable  theory,  ascribes  the  damage  to  a  climatic 
cause;  but  whether  this  be  unusual  drought,  cold,  or  other  agency  is 
unknown. 

THE  <^  BOUIO)  DISEASE  "  OF  THE  PIKE.' 

For  a  long  time  sylviculturists  have  been  occupied  in  studying  a  dis- 
ease of  the  maritime  pine,  known  in  Loiret  as  the  maladie  du  rondy  and 

» Physique  dea  Arbrea,  ii,  130. 

«i&.,  ii,346. 

'  Martin  ^im.  dea  Fonts  ei  ChaussSe,  Oct.,  1877. 

<Ui>on  the  hieh  moontaioB  of  Essex  Coanty,  New  York,  Piof.  Charles  H.  Peek, 
botanist  at  the  State  Cabinet  of  Natural  History,  noticed  the  feeble  spruces  badly  in- 
fested by  a  rast-fangos,  the  Peridermum  decolorans,  which  attacked  the  leaves,  and  so 
discolored  them  that  the  foliage  showed  a  yellowish  hue  to  a  considerable  distance.  It 
was  not  found  on  trees  of  yigoroos  growth  in  the  lower  regions,  and  might  have  been 
an  effect  rather  than  a  cause. 

The  cold  of  the  winter  of  1872-^3  was  of  great  severity.  Its  effect  upon  trees 
and  shrubs  at  the  Agricultural  College,  Lansing,  Mich.,  is  thus  recorded  by  Professor 
Seal: 

Uniikjured  and  hardy. — ^Austrian  pine,  American  weeping-willow,  mock-orange,  com- 
mon and  Persian  lilacs,  white  pine,  Pinus  pumilo,  flowering  almond,  gingko,  block 
spruce,  Lombardy  poplar,  locust,  chestnut,  snowball,  red  cedar. 

More  or  less  iii/tfr«<i.<— Norway  siNruce,  bf^d  Cyprus  (some  small  limbs  most  exposed 
were  dead);  cut-leaved  Persian  lilac  (killed) ;  horse-chestnut  (a  few  injured  a  libde) ; 
.arbor-vitie,  fringe  tree,  tulip  tree,.  Sj^inea  cbamsdrifolta  (some  injured) ;  hemlock, 
ailantbns  (dead  at  the  top) ;  Irish  Juniper  (partly  dead) ;)  Cydonia  Japonica.  tAmarix, 
JU>bina  hispida,  small  trees  (dead  to  snow) ;  double  apple  (one  killed) ;  double  flower- 
ing cherry  (grew  but  little,— otherwise  looks  well) ;  Arolia  spinosa  (mody  kiUed) ; 
smoke  tree  (much  injured);  red-bud  (killed  to  ground,  as  has  often  been  be£»ie); 
jroses  (mostly  killed  to  ground). 

^  Condensed  from  an  article  by  Baron  de  Morgues,  published  in  La  Beveu  des  Eava 
et  Forits,  1875,  p.  186. 


Digitized  by  CiOOQlC 


"bound  disease"  op  the  pine.  179 

uufortunately  common  in  Sologoe,  where  it  has  done  mnch  injury.  It 
makes  its  appearance  in  the  pineries  by  attacking  two,  three,  four,  or 
five  pines  in  a  place,  and  every  year  from  around  these  centers,  some 
more  pines  die,  leaving  openings  more  or  less  circular,  and  sometimes 
widening  out  irregularly  until  whole  forests  are  gradually  destroyed. 
From  its  thus  working  out  in  a  circular  manner  it  has  acquired  tlio 
name  above  given.  Among  the  causes  assigned,  are,  by  some,  insects 
of  different  families,  chiefly  of  the  Coleoptera,  certain  genera  of  which 
live  under  the  bark  of  these  pines.  Others  think  that  it  is  communi- 
cated by  the  roots.  Others,  that  it  is  duo  to  old  coalpits,  or  places 
where  flres  have  been  made  |  and  still  others  (we  think  with  more  rea- 
son), that  it  is  due  to  conditions  in  the  soil.  It  is  remarked  that  it  oc- 
curs oftener  in  gravelly  soil,  and  very  seldom  where  pebbles  are  absent. 

As  for  these  theories,  it  may  be  remarked  that  insects  generally  do 
not  attack  the  bark  of  a  vigorous  growing  tree,  but  only  when  it  has 
come  to  the  age  of  decay.  Those  who  attribute  the  malady  to  insects 
appear  to  take  the  eftect  for  the  cause,  and,  moreover,  the  rooting  up  and 
even  burning  of  the  wood  has  never  stopped  the  progress  of  the  disease ; 
and  as  the  trees  are  always  attacked  in  patches,  it  seems  to  be  due  to 
something  inherent  in  the  soil.  In  the  midst  of  these  infested  places 
sound  trees  are  often  found,  which  could  not  be  if  the  infection  was 
carried  by  the  roots.  It  seems  more  probable  that  these  favored  trees 
have  penetrated  to  a  better  soiL  Even  the  roots  of  trees  affected  have 
been  found  growing  to  those  that  were  not,  and  attempts  at  isolation 
by  digging  trenches  have  failed.^  The  disease  will  sometimes  stop 
withouj;  anything  being  done.  As  for  the  theory  of  old  charcoal  beds, 
there  is  little  to  support  it.  The  disease  appears  more  frequently  in 
soils  of  fine  sand  mixed  with  sandy  gravel  than  in  silicioargillacoous 
soils.  As  already  remarked,  the  investigations  that  have  been  made 
have  hitherto  failed  to  fix  with  certainty  the  cause  or  to  furnish  a 
emedy. 

The  first  years  of  the  maritime  pine  show  much  vigor  of  growth  till 
eight,  fourteen,  or  eighteen  years,  and  sometimes  till  twenty-five  or 
thirty,  according  to  locality.  Beyond  this  it  will  sometimes  begin  in 
some  points  to  lose  a  part  of  its  vigor,  an  incident  of  apparently  small 
importance,  but  affording  some  hint  in  the  solution  of  the  problem.  It 
shows  us  that  at  this  time  the  main  root  has  met  with  a  soil  not  conge- 
nial for  it  and  perishes,  and  the  mortality  finally  extends  to  the  whole 
tree. 

Toward  the  end  of  the  last  century,  millions  of  larch  were  sown  in 
England  and  Scotland  in  places  that  appeared  unfit  for  other  cultiva- 
tion. As  in  the  case  of  the  maritime  pine  in  France,  these  plantations 
in  the  first  years  made  a  vigorous  growth,  and,  like  them,  as  they  grew 
old  they  fell  sick ;  so  that  at  twenty-five  or  thirty  years  many  of  them 
died  standing,  and  like  the  pines  became  covered  with  mosses,  lichens, 
and  mushrooms.  The  disease  was  compared  by  some  to  the  potato-rot 
in  its  destructive  effects  and  obscure  cause.  The  remedy  appears  to  be, 
to  seek  other  profitable  species  for  cultivation  where  one  has  been  found 
to  fail.  The  Finus  sylveatria  might  perhaps  with  advantage  replace  the 
maritime  pine.  It  has  proved  itself  adapted  to  a  wide  range  of  climate 
and  a  great  variety  of  soil,  is  easily  acclimated,  and  would  doubtless 
thrive  in  conditions  where  the  maritime  pine  refuses  to  prosper.  When- 
ever a  given  species  begins  to  show  a  lack  of  vitality,  as  shown  by  a 
covering  of  mosses  and  lichens,  the  sap-wood  becomes  liable  to  the 

^  It  is  stated  by  M.  Bagueris  that  in  the  Laades  (his  disease  has  been  stopped  by  dig- 
ging a  trench  0.7  meters  (aboat  98  inches)  deep  aroand  the  infected  part. 

Digitized  by  ^OOQIC 


180         "round  disease ^— bust  in  pins  seedlings. 

attack  of  insects,  and  we  shoald  take  heed  of  these  signs  of  premature 
decay,  and  not  hope  to  escape  loss  of  time  and  expense  by  endeavors  to 
compel  new  plants  to  grow  where  the  conditions  have  proved  anfavora- 
ble.  The  Scotch  pine  itself  has  in  some  soils  been  affected  by  the  malady 
above  noticed,  and  from  the  presence  of  the  mycelium  of  a  fangas-^he 
Trametes  radiciperda  in  the  liber  and  in  the  wood  and  roots*-a  writer 
has  Inferred  that  this  is  the  cause  of  the  injury.^  But  fungi,  as  well  as 
insects,  seldom  attack  wood  until  decay  has  begun,  for  it  is  in  putrefac- 
tion that  they  find  the  nutriment  essential  for  their  development.  We 
never  see  a  vigorous-growing  tree  thus  affected,  and  whenever  these  signs 
of  disease  appear,  it  is  safe  to  conclude  that  the  tree  is  on  the  decline. 
They  should  therefore  be  regarded  as  a  notice  to  the  sylvicnltorist  that 
some  of  the  conditions  essential  to  life  are  wanting.  These  views  of  the 
cause  of  the  maladie  du  raud  may  perhaps  be  criticised,  yet  they  are  not 
mere  hypotheses,  but  are  founded  upon  facts. 

[In  many  parts  of  the  Northern  States  the  Norway  spruce  (Abi6$  efl^ 
ceisa)  after  starting  with  great  vigor,  and  growing  twent^  years  or  more, 
has  lost  its  thrifty  growth,  and  showed  signs  of  maturity  and  decay,  not 
unlike  that  noticed  in  the  Pm»k#  pinaster  and  P.  iylveitris  above  described. 
It  is  reasonable  to  suppose  that  this  mi^  be  from  a  similar  cause,  although 
no  direct  evidence  has  been  shown.  The  conclusion,  however,  is  quite 
obvious  that  if  one  species  will  not  succeed  in  a  given  locality  another 
should  be  tried.  While  instances  may  occur  in  which  an  exotic  species 
may  thrive  with  exceptional  vigor,  it  is  always  safe  to  consult  the  evi- 
dences of  capability  shown  by  native  timber-trees,  and  proper  to  adopt 
for  planting  those  that  have  proved  themselves  capable  of  good  results.] 

BUST  in  TOUNG  pine  SSEDLINaB. 

There  is  another  special  malady  of  the  Pinu8  sylvestrisj  P.  larico^  etc., 
unfortunately  too  common,  the  "rust  of  the  pine''  which  frequently 
attacks  the  young  plants  of  these  kinds,  and  which  develops  a  para- 
site, the  Ae^iutn  pini  (Pern.),  the  history  of  which  we  will  give : 

The  A.  pini  (Pers.)  belongs  to  the  fungi,  of  the  tribe  of  the  uredines 
(rusts),  the  alternate  generation  of  which  has  been  finely  demonstrated 
by  the  researches  of  M.  de  Bary  j  but  we  have  never  yet  been  able  to 
detect  its  intermediate  states,  nor  the  plants  of  which  it  is  the  parasite. 
We  know  it  only  in  one  of  its  forms,  the  A.  jpini,  a  parasite  of  the  P.  syl 
veistris  and  its  allied  species.  The  mycelium  of  this  fungus  is  developed 
in  the  needles,  bark,  and  wood — colorless  at  first,  and  growing  red  to- 
ward the  points  from  which  it  is  about  to  produce  the  exterior  organs  of 
reproduction.  The  growths  appear  on  the  surface  of  the  needles  of  the 
plant  when  two  or  three  years  old,  and  on  the  bark  in  the  form  of  little 
yellowish  brown  or  golden  yellow  spots.  Plantations  three  to  ten  years 
old  are  especially  liable  to  the  rust,  which  becomes  always  less  for- 
midable as  the  plant  increases  in  age.  It  is  rare  on  pines  twenty  to 
thirty  years  old,  and  instead  of  attacking  the  whole  of  the  top,  it  gen- 
erally concentrates  itself  on  some  of  the  branches.  It  does  not  neces- 
sarily kill  the  plants  attacked,  but  still  its  persistence  may  work  the 
complete  loss,  and  it  often  proves  a  real  cal^ity  in  nurseries  of  this 
species.  We  must  not  confound  this  disease  with  that  which  some- 
times appears  in  pine  seed-beds  in  the  spring-time,  in  which  the  young 
plants  become  red,  and  often  die.  This  is  supposed  to  be  due  to  a  cli- 
matic cause,  and  will  be  more  fully  considered  in  another  part  of  this  re- 
port. 

1 M,  tPArhoU  de  JubainvilU. 
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DISEASE  07  THE  ULBCH. 

The  larch  has  saffered  in  Scotland  within  the  last  thirty  or  forty  years 
from  a  disease  which  is  beeoming  very  common,  in  fact  universal,  and 
there  haa  been  found  no  remedy,  short  of  cutting  oat  diseased  trees  and 
replanting,  with  no  assurances  then  that  it  will  not  reappear  in  the  new 
plantation.  It  is  said  to  be  from  atmospheric  causes,  and  it  first  makes 
its  appearance  in  a  fungus*like  growth  on  the  stem  of  the  tree,  generally 
near  the  axils  of  the  branches,  then  develops  itself  into  or  produces  a 
blister,  and  eventually  a  hole  or  wound,  as  if  a  branch  had  bc^n  roughly 
broken  off. 

This  cause,  together  with  a  decline  in  prices  from  the  importation  of 
foreign  timber  and  substitution  of  iron  in  ship-building,  has  of  late 
years  tended  to  a  discontinuance  of  planting  new  forests  of  larch  in 
Scotland.  The  decline  in  prices  may  be  judged  from  a  statement  made 
concerning  this  timber  on  the  estate  of  the  Duke  of  Athol,  which  had 
been  valued  at  £1,000  per  acre  when  mature,  but  would  not  now  realize 
more  than  £150  to  £200. 

Since  the  appearanoe  of  the  larch  disease  in  Scotland,  poplar  wood  has 
been  to  a  considerable  extent  employed  tor  the  uses  to  which  the  larch 
had  been  formerly  applied.  It  has,  therefore,  become  an  object  of  cul- 
tivation, mixed  with  spruce  or  Scotch  fir  and  larch.  The  species  most 
suitable  in  t^at  country  is  said  to  be  the  PopuZiM  monilifera^  there  called 
the  black  Italian  poplar.  It  will  grow  in  sixty  years  to  120  feet  in  height 
in  sandy  alluvial  river-banks.  Its  wood  is  tough  and  light,  and  when 
3^  to  3^  feet  thick  at  the  base,  is  there  worth  Is.  4d.  per  cubic  foot  and 
upwards. 

The  F.  caneseeM  yields  wood  of  better  quality,  being  light  and  strong, 
while  its  rate  of  growth  is  equally  rapid. 

DESTBUOTION    OP   THE    SCOTCH    PINE   BY  A    PUNGUS    PAEASITB    IN 

THE  BOOTS.^ 

In  the  oommunal  forest  of  Marchiennes,  in  France,  the  pines  when 
about  50  years  old  were  observed  to  be  dying  at  a  point  which,  widen- 
ing in  a  circular  way  from  year  to  year,  showed,  in  1874,  after  seven 
years  of  progress,  a  dead  area  of  about  150  yards  across  and  about  500 
trees  destroyed.  Its  obviously  contagious  nature  led  to  a  careful  ex- 
amination, and  the  mycelium  of  a  fungus  was  found  upon  the  stumps, 
the  parasite  itself  being  concealed  in  the  ground.  It  proved  to  be  Uie 
Trametes  rixdioiperda^  as  named  by  Bobert  Hartig,  from  observations 
made  near  Neustadt-Eberswalde,  near  Berlin.  The  mycelium  is  devel- 
oped in  the  liber  and  wood  of  the  roots  of  the  Pinus  sylvestris^  and 
sends  out  numerous  filaments  visible  only  under  the  microscope,  but  on 
the  bark  it  is  quite  visible  to  the  naked  eye.  They  present  quite  a  vari- 
able appearance,  being  sometimes  white,  very  thin,  and  branching,  and 
spreading  over  the  bark,  and  at  other  times  shorter,  yellowish,  grouped 
in  parallel  bands,  whicn  come  up  over  the  bark  and  then  descend  to  re- 
appear again.  Very  rarely,  under  a  lens,  isolated  filaments  present  an 
irridescent  play  of  colors.  A  root  thus  affected,  when  broken  and  ex- 
posed some  days  to  the  air,  will  have  the  broken  surface  covered  with 
tissues  as  white  as  snow.  When  once  established  under  the  bark  of  the 
roots  the  plant  slowly  dies,  and  the  contagion  reaching  the  root  of  an 

1  An  extended  zuytice  of  this  malady  is  given  in  the  Bevue  dee  Eaux  et  ForetSf  xiv, 

p.lo^ 
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adjacent  tree  slowly  passes  along  the  nearest  root  to  the  main  roots,  and 
so  slowly  spreads.  The  dead  trees  are  not  injared  for  commerce,  the 
wood  not  losing  any  of  its  qualities  by  the  death  of  its  roots,  if  season- 
ably nsed. 

The  remedy  appears  to  be— to  wholly  eradicate  the  infected  roots  and 
bum  them.  It  might  be  prudent  to  surround  a  center  thus  affected  by 
a  ditch  deep  enough  to  cut  off  all  the  roots,  taking  care  to  keep  It  firee, 
so  that  no  contact  could  be  had  with  neighbming  trees.  A  mixture  of 
other  species  with  the  pine  appears  to  prevent  the  disease,  which  has 
only  been  observed  where  there  are  dense  masses  of  the  pine  with  no 
other  species.  The  beech  appears  to  be  also  liable  to  the  attack  of  this 
parasite,  and  therefore  would  not  be  proper,  although  it  grows  well  with 
the  pine.  The  spruce  and  the  fir  have  not  been  observed  to  be  injured 
and  might  therefore  be  used,  although  their  growth  in  a  pinery  is  not 
the  best. 

INJTTBIOUS  EFFSOTS  OF  SMOKE,  AND  OF  NOXIOUS  GASES  UPON  TREES. 

It  is  well  known  that  the  emanations  from  certain  chemical  works, 
and  from  limekilns,  furnaces,  and  other  establishments  that  send  out 
noxious  vapors,  will  more  or  less  injure  the  vegetation  near  them.  In 
cities,  the  deposit  of  smoke  upon  tbe  leaves  will  more  or  less  injure 
their  growth.  As  a  general  rule,  trees  with  thick,  leathery,  and  glossy 
leaves  are  less  injured  by  smoke  than  those  having  a  downy  or  pubes- 
cent foliage.  But  evergreens,  properly  so  called  (coniferae),  will  not  as 
a  rnle  thrive  so  well,  as, they  do  not  shed  their  foliage  completely  at  any 
time,  and  are  noti  washed  clean  by  the  rains. 

The  following  list  has  been  given  by  an  observer  who  has  made  this 
subject  a  study,  as  comprising  trees  and  shrubs  that  are  best  adapted 
to  smoky  situations:^  Platanus  occidentalism  Acer  dasycarpum^  Populm 
balsamifera^  P.fastigata  and  F,  alba^  Querctis  ilex^  Tilia  eurapea^  Fraxinutt^ 
Robina^  Oytisus^  Laburnum^  Syringa^  Ulmus^  Liguatrum^  Ftnca,  Yibur- 
num^  TintLs^  PhiladelphnSj  Crataegus^  Ampelopsia  hederacea^  CUmatiSj 
Auctiba  japonicaj  Ailanthtis  glandulosaj  Ficua  carica^  Oydonia  japonica^ 
Eedera  heliXj  Jasminum  officinale^  Bhamnus  alatemusj  Ribea  uanguirua^ 
Sophora  japonica^  Ilex  aquifoUum^  Sambucm^  and  Leycesteria  formom. 
Among  the  palliative  remedies  proposed  are  the  following: 

(1)  Give  more  free  space  around  each  individual  tree. 

(2)  Prune  early,  regularly,  and  judiciously. 

(3)  Soak  well  during  drought  the  entire  garden;  and 

(4)  Top-dress  with  fresh  soil  over  the  roots  and  shrubbery  occasion- 
ally. 

A  short  supply  of  water  to  the  roots  of  trees,  as  well  from  the  drain- 
age of  deep  sewers — as  from  the  closing  of  the  surface  by  impervious 
pavements,  concrete,  and  hard-trodden  streets,appear  to  be  active  causes 
of  the  stunted  growth  and  early  decay  of  trees  in  the  streets  of  great 
cities. 

Trees  in  parks  and  thoroughfares  sometimes'suffer  from  this  cause, 
their  roots  being  prevented  from  receiving  the  benefit  of  rains.  The 
remedy  is  obvious,  and  the  injury  may  sometimes  be  prevented  by  an- 
ticipating the  wants  by  providing  ample  space  of  pervious  soil  above 
the  roots. 

The  Platanus  occidentalis  appears  to  be  particularly  well  adapted  to 

>  Robert  Hutchinson,  of  Carlowrie,  Kirkliston,  in  a  prize  essay  on  the  "  Effects  Pro- 
daced  on  Trees  and  Shrubs  by  Smoke  from  Public  Works.''  Tramao,  HigMcmd  and  Ag. 
5oo.,1876,p..l91.-^ 
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tity  growth  by  reason  of  the  bark  iaUing  off  from  time  to  time,  expos- 
ing fresh  sarfaoes  to  the  air.^ 

Experiments  were  made  in  the  botanical  garden  at  Berlin  of  the  effect 
of  gas  npon  the  roots  of  trees — pipes  being  laid  so  as  to  leak  100  cnbio 
feet  of  gas  a  day  ander  the  roots  of  a  maple,  and  50  feet  each  noder 
two  lindens.  At  the  end  of  two  months,  all  the  roots  of  the  maple  were 
dead,  and  decay  had  begnn.  One  of  the  lindens  still  held  its  leaves, 
but  showed  signs  of  hopeless  disease.  The  other  flowered  the  next 
spring,  bat  the  trunk  became  covered  with  the  same  parasitic  growth  as 
the  other,  and  showed  evident  signs  of  failure.  The  signs  of  poisoning 
were  sooner  shown  in  the  soil  that  had  ranained  oompact  than  in  that 
which  had  been  distorbed.' 

CAUSE  OP  THE  "SOHOtT''  DISEASE  OP  YOUNO  PINE  PLANTS.' 

In  most  parts  of  Germany  where  yoang  pines  are  cultivated  to  a  con- 
siderable extent,  experience  has  shown  that  for  a  period  of  over  30  years, 
the  leaves  of  the  young  pines  in  the  spring  will  suddenly  become  of  a 
yellowish  brown,  or  brownish  red,  and  in  a  little  time  drop  off.  This 
appearance  is  called  in  Germany  the  ^^  Schiittkraukheit,"  and  it  is  much 
dreaded  by  foresters,  on  account  of  its  frequency,  and  its  destructive 
effects.  At  almost  every  convention  of  foresters  this  subject  has  been 
brought  up  for  discussion,  and  many  opinions  have  been  expressed  as 
to  the  cause. 

It  is  a  disease  of  recent  times,  and  has  only  prevailed  extensively 
since  the  business  of  pasturing  swine  in  woods,  and  natural  seeding  had 
been  discontinued,  and  since  these  plants  have  been  raised  upon  cleared 
ground  in  seed  beds.  The  observatious  upon  this  disease  may  be  sum- 
med up  as  follows : 

It  has  been  observed  on  the  common  pine  (P.  sylvestris)  and  only  ap- 
pears when  the  plants  are  from  two  to  five  years  old.  The  jouoger 
the  plants  the  greater  is  the  injury.  It  appears  only  in  the  spring,  and, 
according  to  location  and  weather,  from  March  till  May.  The  dying  of 
the  leaves  begins  on  the  lower  branches,  and  extends  upward.  The  dis- 
ease appears  so  suddenly  that  the  finest  tracts  of  pine  plantations  will, 
in  two  or  three  days,  present  the  appearance  of  having  been  burnt  over. 
The  Bavarian  ministerial  bureau  of  forestry  recommended  the  planting 
of  yearling  pines  having  long  roots,  in  deep  holes,  as  a  precautionary 
measure.  The  malady  has  appeared  on  all  kinds  of  soil,  but  has  proved 
most  destructive  upon  those  that  are  poor,  wet,  sandy.  In  the  moun-. 
tainous  regions  the  culture  of  pine  is  less  affected  from  this  cause,  and 
it  is  observed  that  southerly  and  westerly  aspects  are  more  liable  to  in- 
jury than  those  of  other  points.  In  the  more  northern  pineries  it  haa 
not  yet  appeared.  In  cold  countries,  as  in  Bussia,  it  has  been  observed 
in  only  very  alight  degree,  and  a  correspondent  of  the  Farst  und  Jc^d 
Zeitung  (18G0),  in  writing  from  Moscow,  says  that  not  one  place  had. 
been  seen  there  that  had  been  thus  injured. 

This  disease  does  not  appear  every  year^  but  occurs  more  frequently,, 
and  with  most  severity  after  wet,  cold  winters  with  little  snow,  with, 
occasionally  heavy  frosts.    In  March  and  April,  when  dry,  with  warm 

>  Some  noble  Bpecimens  of  this  tree,  planted  about  1755,  adorn  tho  gronnds  of  tlie> 
Pennsylvania  Hospital,  between  Spruoe  and  Pine  streets  and  Eighth  and  Ninth  streets,. 
Philadelphia.  They  are  12  feet  and  more  in  oiroamferenoe,  ana  still  in  fine  growing 
condition. 

>  Uwue  de8  Eaux  et  FcfrSts,  xi,  p.  161. 

3  From  Dr.  Ebermayer's  FhvtUcalischm  **  Einwirkungtn  de8  Waldet  a^fJA^ftund  Boden/* 
P.  251-261. 
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days  and  cold  nights,  the  young  pines  will  sofTer  the  most,  and  they 
only  recover  if  the  soil  is  not  too  poor,  and  the  spring  and  sammer  are 
not  too  dry.  Otherwise,  large  numbers  will  die,  and  those  that  survive 
will  be  sickly  for  years,  especially  if  affeeted  in  successive  years.  It  hsm 
been  observed  upon  newly-planted  tracts,  that  this  disease  shows  itself 
only  in  patches,  and  that  plants  sheltered  firom  the  midday  sun  are  bat 
slightly,  if  1^  all,  affected.  Pine  seed-beds  which  during  the  winter  and 
until  May  were  kept  covered  with  flr,  spruce,  or  birch  brush  were  never 
affected,  while  unprotected  seed-beds  in  the  immediate  neighborhood 
suffered.  If  (as  is  done  in  the  Ellwang  forest  in  WtMenberg)  fir  seeds 
are  sown  among  the  already  protected  plantations  of  growing  fir  plants, 
they  will  not  be  i^ected.  Like  results  are  obtained  by  an  intermixture 
of  pine  and  spruce,  or  vice  versa. 

Opinums  aetothe  cause. — In  regard  to  the  cause  of  this  disease  various 
opinions  have  been  expressed.  The  origin  of  the  evil  has  been  sought 
for,  as  well  within  the  plant  itself*  as  in  outward  circumstances. 

Many  observers  believe  that  the  disease  starts  from  the  root,  and  that 
it  is  tben  brought  on  by  root-rust  {lourzel  rost)y  root-gangrene  {wnrzel- 
brand) J  and  defective  roots,  and  it  has  been  denominated  a  gummy  .or- 
ganic disease  of  debility  which  takes  its  origin  in  the  root,  and  by  de- 
grees extends  to  the  leaves.  Others  as^ibe  tne  fidling  of  the  leaves  to 
an  internal  disease — to  interruption  in  the  circulation  of  the  sap,  tiie 
incomplete' formation  of  wood  in  wet  seasons,  before  the  setting  in  of 
winter— to  insects,  or  to  a  fungous  growth.*    (Hysterium  pinastri^ 

The  condition  of  the  earth  has  also  been  considered  as  a  cause.  Tha 
disease  is  favored  by  a  wet  sour  soil,  and  especially  by  a  want  of  strength 
in  the  soil.  According  to  some  observers,  it  originates  in  consequence 
of  clearing,  wbile  others  ascribe  it  to  a  want  of  light  In  the  opinion  of 
many,  the  cause  of  the  disease  may  be  found  in  the  condition  of  the  soil, 
ll^e  majority  of  foresters,  however,  adopt  the  view  that  its  origin  is  to  be 
ascribed  to  meteorological  conditions,  and  that  it  is  brought  on  by  very 
damp  unfavorable  weather  at  unusually  high  temperatures,  or  by  great 
and  sudden  changes  of  temperature  in  the  spring,  after  cold  winters  with 
little  snow.  The  clear  nights  and  late  frosts  of  spring  are  usually  be- 
lieved to  have  a  bad  effect,  although  it  is  known  that  the  leaves  of  the 
common  fir  can  endnre  a  very  low  temperature,  and  that  of  all  the 
conifers  the  pine  is  found  farthest  north  ^64^  north  latitude).  Dr.  Ndrd- 
linger,  of  Hohenheim,  in  his  Kritische  Blatter  (1863),  seeks  the  origin 
of  this  malady  in  the  repeated  chilling  of  the  plants,  in  bare  and  unpro- 
tected grounds  toward  the  end  of  January,  and  in  February  and  March. 

Cause  of  the  ^^  schUtt^  disease  explained  by  the  results  of  forest  meteors- 
logical  observations, — Observations  on  the  temperature  of  the  earth  and 
ground,  and  a  comparison  of  these  records,  have  led  to  a  new  theory  as 
to  the  cause  of  this  disease.  In  order,  however,  to  explain  the  contTa- 
dict<H*y  experiences  above  mentioned,  it  is  necessary  to  note  a  few  laws 
of  vegetable  physiology  that  have  reference  to  this  subject. 

The  leaves  of  plants  impart  by  evaporation  during  the  growing  season 
:a  certain  amount  of  watery  vapor  to  the  air.  The  amount  of  this  evap< 
•oration  diffiers,  not  only  in  the  different  kinds  of  plants,  but  it  also  de- 
I)ends  in  the  same  plants  upon  external  conditions — ^the  temperature  of 
the  air,  the  intensity  of  light,  and  on  the  amount  of  moisture  in  the  air 
and  in  the  soiL  The  greater  the  warmth  of  the  idr,  the  more  intense 
the  solar  light,  the  drier  the  air,  and  the  moister  the  soil,  by  so  much 
more  will  plants  give  off  moisture  from  their  leaves,  the  transpiration 

*  So  far  as  known  to  ns,  this  fnngas  on  pine  plants  that  have  died  from  this  caose^ 
has  not  been  shown  by  the  microscope.— jBoermaj^er. 
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tmder  th^se  ooDditions  being  more  active.  In  this  respect,  Ugbt  affects 
plants  to  saeli  a  degree  that  even  passing  clouds  will  lessen  the  evapora- 
tioD.  The  result  of  all  the  observations  thus  far  has  been  to  show  that 
under  like  circamstanoes  the  transpiration-is  greatest  in  the  direct  light 
(f(  the  sun — that  is^  less  in  oommon  daylight,  still  less  in  the  shade,  and 
kast  in  the  night.  Bisler  found  by  his  investi^tions  ^  that  in  the  lucerne 
the  amount  of  water  evaporated  in  the  sun  is  four  times  greater  than 
it  is  in  the  shade.  The  difference  of  evaporation  in  the  two  conditions 
is  with  this  plant  considerably  greater  than  with  oom.  In  some  plants, 
is  in  the  willow,  it  is,  however,  very  slight.  This  is,  no  doubt,  the  reason 
why  some  plants  will  thrive  better  in  t^e  shade  than  others.  Transpira- 
tion 18  also  diminished  by  a  fall  of  temperature,  and  an  increase  in  the 
humidity  of  the  atmosphere.  With  the  decrease  of  warmth,  and  the 
lessened  influence  of  light,  the  transpiration  of  plants  becomes  less  in 
autumn,  and  finally  stops  entirely,  causing  the  falling  of  the  leaves. 
The  evaporation  from  the  leaves  is  very  slight  in  a  damp  or  foggy  atmos- 
phere,  and  when  the  leaves  are  wet  by  dew  or  rain.  In  the  damp  air  of 
our  hot- houses,  and  under  glass  vases,  often  placed  over  weakly  plants, 
the.  amount  of  evaporation  is  very  slight.  It  is  correspondingly  lessened 
in  the  shade  of  trees,  in  the  cool  and  damp  air  of  dense  forests,  and 
uder  artificial  coverings. 

In  order  that  the  leaves  of  plants  may  remain  fresh  and  plump,  as 
much  water  must  be  taken  up  by  the  small  fibers  of  the  roots  as  is  lost 
by  transpiration.  A  constant  circulation  of  water  is  going  on  from  the 
roots  through  the  trunk  to  the  branches,  and  through  these  and  the 
stans  inta  the  leaves.  The  plant  remains  in  a  normal  condition  when- 
ev^  the  supply  of  water  by  the  roots  and  loss  by  evaporation  corre* 
spend.  Under  some  droumstances  it  will  occur  that  the  supply  of 
water  received  through  the  root  is  greater  than  the  loss  through  the 
leaves,  or  that  the  loss  is  greater  than  the  supply.  Instances  of  the 
former  case  are  presented  in  the  plant  which  during  the.  night  evap- 
orates less  wat^  than  it  receives  fo>m'  the  ground  through  the  roots. 
The  surplus  is  deposited  on  the  leaves  in  small  drops,  which,  upon  ex- 
amination, may  be  found  early  in  the  morniug,  even  in  hot-houses, 
which  precludes  the  idea  that  they  are  gatherings  of  dew.  Another 
instance  is  shown  in  our  deciduous  trees  in  autumn  after  the  &11  of  the 
leaves,  when,  irom  a  relatively  warm  soil,  the  roots  maintain  their  ao< 
tivity,  and  continue  to  receive  moisture  from  the  soil,  which  will  remain 
in  the  body  of  the  tree,  as  the  organs  of  evaporation  are  gone.  This 
explains  the  reason  why  there  is  a  greater  amount  of  water  in  the  body 
of  a  tree  in  autumn  than  there  is  in  summer.  It  is  oftener  the  case, 
however,  that  the  amount  of  water  lost  is  greater  than  that  received, 
which  occasions  in  herbage  and  jonng  plants  a  withering  of  the  leaves. 
Ittrg^  trees  are  not  materially  affected  by  this  interruption,  as  the  body 
of  the  tree  acts  aa  a  reservoir  of  water,  from  which  the  leaves  are  sup- 
plied for  <  some  time.  The  withering  and  drying  up  of  plants  is  not 
alwajs  the  result  of  an  insufficient  amount  of  moisture  in  the  soil ;  but 
it  may  occur  when,  in  consequence  of  a  lack  of  activity  in  the  roots, 
the  absorption  of  water  from  soil  is  not  proportioned  to  the  loss  by 
traoq^iratioiL^ 

The  activity  of  the  roots  is  influenced  chiefly  by  the  temperature  6t 
the  earth.  In  a  warm  soil  this,  and  consequently  the  absorption  of  water, 

^DerKatttrfincker,  P»bniary,  1872,  p.  45. 

^Phukte  will  dry  op  when  the  Dumber  of  small  fibers  of  the  rodts  is  too  small  in  pro* 
porUoQ  ti)  the  amonnt  of  leaves— a  fteqnent  occunenoe  in  tho  transplanting  of  larice 
plants  when  their  roots  are  injured  in  toking  np. 
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is  greater  than  in  a  cold  one.  If,  therefore,  the  teroperatare  of  the  soil 
is  too  low,  the  absorption  of  water  by  the  roots  in  not  safiScient  to  sop- 
ply  the  loss  of  evaporation  by  the  leaves,  and  the  plants  may  wither 
and  die,  aUhaugh  the  soil  contains  sufficient  moisture. 

Experiments  made  by  Professor  Bachs  have  shown  that  the  roots  (tf 
tobacco  and  cabbage  in  a  moist  soil,  the  temperature  of  which  had  fallen 
below  50  centigrade  (41^  F.),  did  not  absorb  water  sufficiently  to  supply 
the  loss  by  evaporation,  in  consequence  of  which  the  plant  wilted.^ 

By  our  observations,  extending  through  a  series  of  years,  we  find 
that  in  the  months  of  March  and  April  (according  to  location,  condition 
of  soil,  and  weather)  the  temperature  of  the  earth,  even  at  a  depth  of  four 
feet,  often  barely  reai^es  4P  B.  (41o  F.),  while  the  temperature  of  the 
air  is  frequently  from  15^  to  I80  B.  (660  to  72^  F.)  higher.  On  account 
of  the  cold  in  the  earth  prevailing  at  this  season,  the  activity  of  the 
roots  of  plants  is  weak,  and  the  absorption  of  water  proportionally 
small.  In  plants  which  at  this  season  have  organs  of  transpiration, 
which  is  the  case  with  evergreens,  the  same  results  may  occur  as  with 
the  cabbage  and  tobacco  in  a  degree  proportionate  to  their  exposure  to 
direct  solar  light.  All  of  these  results  point  to  the  fact  that  the  ^^  Kiefer- 
ShUtt^^is  not  a  disease  caused  by  frost,  but  a  drying  up  and  withering 
of  the  pine  leaves  occasioned  by  the  high  temperature  of  the  clear  days 
in  the  early  months  of  spring,  and  by  too  great  insolation  of  the  un- 
shaded plants  in  the  clearings. 

This  wilting  differs  from  that  which  occurs  during  the  summer  in 
this,  that  the  insufficiency  of  water  in  the  plant,  occasioned  by  trans* 
piration,  is  not  caused  by  a  lack  of  moisture  in  the  soil,  but  by  an  insuf- 
ficient activity  in  the  roots,  in  consequence  of  which  the  leaves  must 
die.  The  greater  the  difference  between  the  temperature  of  the  air  in 
the  direct  light  of  the  sun,  as  compared  with  that  of  the  earth,  by  so 
much  more  frequently  and  destructively  will  this  disease  appear.  Bvery 
circumstance  tending  to  increase  the  temperature  of  the  earth,  or  to 
reduce  that  of  the  air,  or  to  lessen  the  intensity  of  the  sun's  light, 
and  consequently  to  retard  the  evaporation  of  plants,  would  therefore 
operate  against  the  appearance  of  this  disease. 

The  temperature  of  the  earth  during  the  early  spring  months  depends 
on  the  severity  or  mildness  of  the  preceding  winter.  In  the  spring 
following  a  winter  with  an  abundance  of  snow,  the  soil  is  warmer  thaa 
after  one  in  which  there  has  been  but  little  snow.  Wet  soils  under  cir- 
cumstances otherwise  alike,  will  be  colder  than  those  that  are  dry. 
Sandy  soils  cool  off  by  radiation  more  quickly  than  clay  soils,  during  the 
night.  The  soil  in  seed-beds  which  have  been  covered  with  straw  during 
the  winter,  is  warmer  than  that  which  has  been  left  uncovered.  Warm 
rains  contribute  largely  to  the  raising  of  the  temperature  of  the  earth, 
while  by  frosts  in  clear  nights  the  temperature  of  the  earth  is  consider- 
ably lowered  to  a  depth  of  six  inches.  It  is  from  this  reason  chiefly 
that  late  frosts  have  any  relation  to  this  disease. 

The  temperature  of  the  air,  and  the  intensity  of  light,  of  course  reach 
a  greater  degree  in  dear  days  in  the  spring  time  than  under  a  clouded 
sky,  and  as  evaporation  in  plants  is  hastened  by  the  direct  light  of  the 
sun,  the  reason  becomes  apparent  why  this  malady  appears  oftener  in 
the  spring,  in  clear  days,  and  in  places  most  exx>osed  to  these  changes, 
as,  for  example,  those  with  an  eastern  or  southern  exp<>sure — on  bare 

'A  discussion  of  the  qaestion  of  the  iDovoment  of  water  in  plants  is  given  in  detail 
at  pp.  598-614  (English  edition)  of  Sachs's  Text  Book  of  Botany,  Morphologioal  mul  Phys- 
iological (1B75).    See  also  Botanical  Oasette,  1860,  p.  UL 
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plains  and  on  unprotected  grcmnds,  as  is  so  often  seen  on  plant-beds  on 
tiie  sonth  side  of  forests  which  were  not  covered. 

The  pine  plants  are  moreor  less  spared  from  tbisdisease  by  rainy  clondy 
weather  in  the  spring,  and  by  being  located  on  northerly  slopes,  or 
where  protected  by  a  growth  of  timber,  as  on  the  north  and  west  sides 
of  forests,  or  by  artificial  protection,  or  by  growing  between  tall  spruce 
plants,  or  by  weeds.* 

The  evaporation  of  plants  is  increased  in  the  spring,  especially  in  the 
month  of  March,  by  the  extraordinarily  dry  air  which  the  polar  cnrrent 
often  brings  to  ns  during  this  month.  The  disease,  therefore,  appears 
oftener  in  clear,  warm  spring  days,  with  warm  dry  air.  The  reason 
why  pine  plants,  from  five  to  six  years  old,  are  never  or  bnt  seldom  at- 
tacked by  this  disease  is  thus  explained :  The  trnnks  of  the  trees  form 
reservoirs  of  water  for  the  leaves,  which  supply  the  loss  sustained 
under  the  circumstances  above  described.  It  is  determined  from  ob« 
servation  that  closely-growing. plants  are  more  liable  to  the  disease  than 
those  growing  sparsely.  Young  plants  transplanted  will  bear  the  dis- 
ease better  than  those  raised  fh>m  seeding.  All  of  these  experiences 
are  explained  by  the  more,  or  less  complete  development  of  the  roots. 
The  greater  the  number  of  small  fibers  in  the  root  (which  are  the  organs 
for  absorption  of  water),  the  easier  the  plant  is  enabled,  even  with  less 
activity  of  the  root,  in  a  cold  soil,  to  supply  the  loss  of  water  by  evap- 
oration, and  to  withstand  a  drought.  In  localities  that  are  too  open, 
the  development  of  the  root  is  imperfect,  and  care  must  be  taken  in 
the  transplanting  to  use  such  plants  only  as  have  well-developed  roots. 

For  tbis  same  reason  with  respect  to  the  roots,  this  disease  does  not 
so  often  afi'ect  plants  on  strong  but  loose  soils  as  on  those  that  are  poor 
or  very  compact,  because  in  loose  soils,  under  circumstances  otherwise 
rimilar,  the  development  of  the  roots  is  more  perfect,  and  their  spread 
greater,  than  in  soils  that  are  more  compact  Besides  the  better  devel- 
opment of  the  roots,  the  loosened  soil  has  the  advantage  of  more  easily 
admitting  warmth  and  moisture  in  the  spring. 

By  aid  of  the  foregoing  explanations,  and  upon  the  conclusions  fixed 
by  meteorological  observations,  we  may  easily  explain  the  causes  of  the 
appearance  of  this  disease,  under  different  circumstances.  To  fix  beyond 
a  doubt  the  correctness  of  the  theories  offered  in  regard  to  the  causes, 
experimental  pro9fs  are  only  needed,  a  task  which  will  be  undertaken  at 
an  early  day. 

The  means  which  the  forester  can  apply,  to  prevent  the  appearance  of 
this  malady,  are  therefore  apparent.  All  forestal  manipulations  in  trans- 
planting must  tend  either  to  increase  the  temperature  of  the  earth,  in  the 
early  months  of  spring,  or  to  reduce  the  transpiration ;  that  is,  to  weaken 
the  intensity  of  the  light.  The  former  is,  however,  difficult  to  attain  in 
large  plantations.  In  seed-beds  the  radiation  of  heat  can  be  lessened  in 
some  degree  by  placing  a  thick  covering  of  moss  or  leaves  between  the 
rows  of  plants  during  the  winter.  In  large  clearings,  if  the  soil  is  wet, 
drainage  would  improve  it;  in  other  soils,  loosening  as  deep  as  practi- 
cable, and,  according  to  circumstances,  an  admixture  of  humus,  will 
tend  greatly  to  the  more  ready  penetration  of  warmth  into  the  earth.  A 
lessening  of  the  transpiration  can  be  effected  by  weakening  the  light  by 
shying.  Seedbeds  may  be  protected  by  evergreen  brush,  which  must 
not,  however,  be  removed  in  clear,  warm  days.  Seed-beds  should  be  so 
located  as  to  be  protected  on  the  south  side  by  a  forest.  In  pine  reserv- 
ations on  a  large  scale,  the  most  effectual  means  of  protection  will  be  to 

1  If  grass  or  weeds  be  allowed  to  grow  too  high,  so  as  to  cover  the  plants  from  above, 
they  win  destroy  them  by  depriving  thorn  of  the  necessary  amoant  of  light.  ^^  .^^ ,  ^ 
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return  again  from  total  clearing  to  the  practice  of  partial  clearing,  in 
order  that  the  young  plants  may  be  protected  by  the  standing  trees,  and 
thus  receive  the  necessary  protection  from  the  direct  rays  of  the  sun. 

In  the  cultivation  of  large  cleared  areas,  the  necessary  shading  can 
be  secured  by  previously  planting  such  trees  as  the  soil  is  particularly 
well  adapted  to  produce,  such  as  birch,  &c.,  or  of  spruce  plants  in  suf- 
ficient number.  In  cases,  however,  where,  firom  local  circumstances,  Uiis 
latter  method  is  not  practicable,  yearling  plants  with  well-developed 
roots  should  be  set  out;  but  the  two  former  methods  are  best  calculated 
to  lead  to  good  results.  In  southerly  aspects,  more  attention  should  be 
paid  to  this  necessary  protection  than  in  places  wilh  a  northerly  expo> 
sure.  As  a  general  rule,  it  may  be  remarked  that  everything  tending 
to  obstruct  the  full  development  of  the  roots,  as,  for  example,  thi(^ 
seeding,  or  heavy  compact  soUs,  is  iujurious  to  the  fibers  of  the  root, 
and  must  be  carefully  avoided.  One  or  the  other  of  the  above  means, 
have  already  found  application  in  the  prevention  of  the  disease  in  ques« 
tion,  and  while  practical  experience  has  been  pointing  toward  them, 
every  thinking  forester  can,  with  the  aid  of  the  above  suggestionS| 
decide  for  himself  which  is  the  most  practicable  method  of  pine  culture^ 

DYING  OUT   OF  THE  BEECH. 

For  several  years  past,  in  the  forest  of  Auluay,  France,  the  beech 
trees  have  been  perishing  in  plantations  fifty  to  sixty  years  old,  so  rap- 
idly and  in  such  quantities  that  they  could  not  be  worked  up  in  time  to 
be  of  value.  After  having  dried  up  standing,  they  are  overthrown  by 
the  winds,  and  rot  upon  the  ground.  Many  of  the  trees  that  have 
hitherto  flourished,  show  unmistakable  signs  of  death,  and  serious  ap- 
prehensions are  felt  in  regard  to  forests  where  this  is  the  prevailing 
timber.  Careful  investigations  tend  to  show  that  in  plantations  made 
too  close,  and  left  in  this  condition  too  long,  the  soil  becomes  too  much 
exhausted,  and  that  having  taken  up  all  the  elements  that  can  be 
assimilated,  they  perish  for  want  of  more ;  or,  becoming  enfeebled  in  a 
dry  season,  fall  a  prey  to  insects,  which  trees  in  vigorous  health  would 
easily  resist  A  series  of  chemical  analyses  made  in  a  study  of  this  case 
tends  to  prove  the  chemical  conditions  that  have  caused  the  destruction 
of  the  beech  trees  as  above  mentioned.^ 

FUNGUS  ON  COTTONWOOD. 

The  ^^  Poplar  brand,''  or  Melampsora  populina^  has  done  much  injury 
to  the  cottonwoods  of  the  West,  especially  in  Iowa.  It  appears  as  an 
orange  yellow  dust  on  the  under  side  of  the  leaves,  which  by  impairing 
the  functions  injures  the  growth  of  the  trees.  No  efifectual  remedy  has 
been  found. 

STAO-HOEN  TOPS. 

With  a  damp  subsoil,  or  want  of  nourishment,  trees  will  sometimes 
die  at  the  top,  presenting  in  their  dry  branches  an  appearance  that 
gives  them  the  name  ^*  stag-horn  tops."  Drainage  will  prevent  this  in 
some  eases,  and  fertilizing  in  others.  In  some  species  these  trees  may  be 
made  pollards  with  advantage,  but  never  with  great  benefit  If  the  soil 
has  done  all  it  is  capable  of,  we  can  expect  nothing  more,  as  we  have 
required  too  much. 

If  want  of  drainage  was  the  cause,  the  dead  tops  should  be  carefully 
removed;  when,  with  dryness,  the  tree,  may  acquire  a  more  healthy 
growth. 

1  Bevue  des  Eanx  et  FwriU,  1674,  pp.  357-362. 

Digitized  by  V^OOQIC 


DYIKa  OUT  OP  POBESTS.  189 

BABK-BOTJin>    TBBES* 

It  is  well  knowD  among  naraerymen,  that  trees  will  sometimes  languish 
beoaose  the  bark  is  so  hard  that  it  hinders  expansion.  The  remedy  is  a 
light  incision  down  the  side  of  the  tree  with  the  point  of  a  knife.  It  shonld 
be  done  in  the  springy  when  the  sap  is  starting^  and  its  effect  is  quite 
apparent^  within  a  year  or  two,  by  a  notable  expansion  of  the  trunk,  as 
shown  by  the  strip  of  new  bark  along  the  line  of  the  incision. 

BABBEBBT  BUST. 

It  has  long  been  a  popolar  belief  in  England,  that  the  barberry  bush 
{Berberis  vulgaris)  has  some  agency  in  the  propagation  of  rust  in  wheat 
and  other  grain,  and  the  researches  of  botanists  have  somewhat  tendeil 
to  confirm  this  belief.  The  spores  from  grain  rest  {Pueoinia  graminis) 
are  said  to  find  their  way  to  the  leares  of  the  barberry,  germinate 
and  form  cluster-cups  on  the  under  surftM^e  of  the  leaves,  and  the  spores 
from  these  in  turn  germinate  on  the  grain  by  alternate  generation. 
The  fact  that  rust  sometimes  appears  in  fields  where  there  are  no  bar- 
berry bushes  in  the  vicinity,  appears  to  indicate  that  there  may  be  other 
plants  capable  of  bearing  the  intermediate  form  of  growth.  The  clear- 
ing off  of  barberry  bushes  has  been  claimed  to  be  followed  by  good 
results,  and  if  it  should  be  proved  beyond  doubt  that  there  is  a  direct 
relation  between  this  and  grain  rust,  the  use  of  barberry  as  a  hedge  plant 
should  be  wholly  discontinued.^ 

THS  DTINa  OUT  OF  FOBESTS. 

Mr.  Dan.  Millikin,  of  Hamilton,  Ohio^  in  an  essay  on  the  best  prao^ 
tical  means  of  preserving  and  restoring  the  forests  of  Ohio,'  makes  the 
following  statement  concerning  the  death  of  the  forests,  with  his  opinion 
m  to  the  cause : 

Iq  some  plaoes,  and  to  tbe  great  regret  of  proprietors,  the  Temoant  of  forest  is  dy- 
ing so  rapidly  that  lumber  is  sold  to  avoid  its  rotting.  I  doabt  if  ten  thrifty  white- 
•a£  trees  of  a  diameter  of  2^  feet  can  be  fonnd  in  Bntler  Connty ;  all  have  dead  tops  and 
are  on  the  sore  road  to  decay  and  death.  Other  species  are  similarly  affected  in  local- 
ities, and  the  Board  of  Agricaltnre  does  well  to  ask  for  the  best  method  of  preserving 
the  forests  of  Ohio.  It  is  proper  for  ns  to  inqnire  into  the  causes  of  this  blight,  which 
is  sweeping  away  the  finest  trees  in  the  region  where  timber-growing  J  net  begins  to 
be  prized.  The  soil  of  the  ancient  forest  was  spongy  in  its  structure,  and  was  less 
liable  to  extremes  o  heat  and  cold  and  dronght  than  treeless  soil.  For  ages  the  trees 
had  been  drawing  nutriment  fh>m  all  strata,  so  that  by  the  faU  of  their  leaves,  and  the 
fiiU  and  decay  of  successive  generations  of  the  trees  themselves,  great  amounts  of 
plant-food  had  become  stored  in  the  very  npi>ermo8t  layers  of  the  soil.  Hence  later 
generations  of  trees  had  come  to  live  mainly  in  this  upper  soil.  Even  the  oaks  and 
tne  nnt-bearing  trees  had  extensive  root-systems  near  the  surfiEMie,  and  many  genera 
now  flourish  which  habitually  live  near  the  air.  When  the  forest  is  brought  under 
subjection  by  the  American  farmer,  the  saplings  are  cut  out  "  to  give  the  big  timber  a 
chance.''  All  small  bushes  are  grubbed  up  or  are  browsed  away  by  domestic  animals. 
Brush,  leaves,  and  rotten  logs  are  burned  by  accident  or  design.  Cattle  are  freely  ad- 
mitted to  the  forest  because  at  some  seasons  tbe  pasturage  is  good,  and  because  at 
other  times  they  cannot  go  upon  tillable  land. 

The  trees  thus  injured,  the  temperature  becomes  less  uniform,  winds 
and  the  su alight  reach  the  soil  and  the  rains  are  not  retained  as  for- 
merlj,  and  the  surface  becomes  grassed  over.  The  remedy  proposed  is 
the  preservation  of  the  young  timber,  exclusion  of  cattle,  and  tbe 
planting  of  young  forests  where  the  old  forest  grew.  He  was  convinced 
that  this  would  l^  profitable  nearly  everywhere  in  Ohio. 

>  See  papers  upon  this  subject  in  Report  of  Masi.  Hot,  Soc,  1877,  part  1;  and  Report  of 
Maine  Board  of  Agriculture^  1869,  p.  178. 
•«  Ohio  Agricultural  R^ort^  1871,  p.  335. 
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Tho  Bev.  John  Oronmbie  BroVn,  in  bis  report  as  Golonial  Botanist 
at  the  Cape  of  GK)od  Hope  for  1866,  p.  77,  notices  the  destruction  of 
chestnut  and  walnut  trees  in  different  parts  of  that  colony,  and  deems  it 
quite  probable  (although  not  directly  proved),  that  the  decay  may  have 
been  caused  by  water  in  excess  at  certain  seasons  of  the  year.  He 
does  not  regard  this  as  inconsistent  with  the  fact  that  great  drought 
occurs  at  other  seasons. 

ALTERNATIONS  IN  TIMBBR-aROWTH. 

The  track  of  a  tornado  through  a  forest,  may  sometimes  be  traced 
long  after  the  space  has  grown  up  with  a  new  crop,  by  the  difference  of 
timber. 

In  1845,  a  wide  strip  of  forest  was  thus  prostrated  in  Northern  New 
York,  the  track  extending  from  the  settled  regions  of  Jefferson  County 
to  Lake  Ghamplain.  The  timber  was  beech,  maple,  birch,  ash,  hemlock, 
spruce,  &c.,  and  in  its  place  we  have  now  poplar,  cherry,  birch,  and  a 
little  beech  and  ironwood. 

In  New  England,  the  pine  is  often  succeeded  by  the  white  birch,  and  in 
New  Jersey  by  the  oak.  The  succession  of  oak  by  pine,  and  the  reverse, 
in  the  Southern  States,  was  noticed  long  ago.^  The  white-oak  timt)er  cut 
off  at  Valley  Forge,  for  fuel  in  the  American  camp,  in  1777-'78,  was  fol- 
lowed by  black  oak,  hickory,  and  chestnut.  Poplars  and  other  soft 
woods  are  very  often  found  coming  up  in  pine  distncts  that  have  been 
ravaged  by  fire.  We  have  noticed  in  Nebraska,  asb,  elm,  and  box-elder 
following  Cottonwood.  In  the  natural  starting  of  timber  in  the  prairie 
region  of  Illinois,  when  the  stopping  of  fires  allow,  we  often  see  a  hazel 
coppice ;  after  a  time  the  Crataegus,  and  finally  the  oaks,  black  walnuts, 
and  other  timber.    These  growths  are  often  quite  aggressive  on  the 

i)rairics.    In  Florida  the  black-jack  oak  usually  takes  the  place  of  long- 
eaf  pine. 

This  alteration  of  timber  was  noticed  by  Sir  Alexander  Mackenzie,  in 
an  overland  journey  to  the  Arctic  Ocean  in  1789.  When  in  the  vicinity 
of  Slave  Lake,  he  remarked: 

Tho  banks  are  covered  with  large  quantities  of  bamed  wood,  lying  on  the  ground, 
and  yonng  poplar  trees  that  have  sprung  np  since  the  fire  that  destroyed  the  lar^^er 
wood.  It  is  a  very  onrioas  and  extraordinary  circnmstance,  that  land  covered  with 
spruce  pine,  and  white  birch,  when  laid  waste  by  fire,  should  subsequently  produce 
nothing  but  poplars,  where  none  of  that  species  of  tree  were  previously  to  be  found.* 

The  elevated  region  around  the  headwaters  of  the  Delaware,  Alle- 
gheny, and  Genesee  Bivers,  when  first  brought  to  notice  for  settlement, 
was  covered  with  a  heavy  growth  of  hemlock  {Abie$  canadensis) j  or  with 
forests  of  beech  or  sugar-maple  j  but  there  is  some  reason  to  believe 
that  at  an  earlier  pericS  this  region  was  covered  with  oak.  In  a  letter 
from  John  Adlum,  of  Havre  de  Grace,  Md.,  to  Judge  Peters,  of  Phila- 
delphia, September  16, 1807,  he  says : 

As  to  your  query  respectinf;  a  rotation  or  succession  of  forest  trees,  I  am  as  well 
^tisfied  of  it,  in  my  own  mind,  as  if  I  had  lived  to  see  the  whole  ohanjce  for  centuries 
back.  I  took  the  idea  in  ike  summer  of  1788,  when  surveying  the  lands  south  of  the 
creal  bond  of  Susquehanna,  between  that  river  and  the  Delaware,  in  what  is  called  the 


ground, 
generally  iVom  forty  to  fifty  feet  to  the  first  branches.    Some  t^w  red  oaks  were  32  feet 

1  Meemoira  of  P^lade!phia  AgricuUural  Soo.  1814, 1,  41. 

« Voyage  from  Montreal    ....    to  the  Frozen  and  Pacific  Oceana  in  1789  and  1793, 
vol.  1,  p.  22. 
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in  oircam&reooey  and  the  white  oaks  30  feot  aroand.  I  was  straok  with  astonishmont 
to  meet  a  few  trees  of  the  oak  kind,  considering  that  I  bad  not  seen  any  for  some 
weeks.  After  discovering  the  first  few,  I  kept  a  lookout  for  more  such  places,  and,  as 
well  as  I  can  remember,  I  found  two  more  of  the  same  kind,  containing  trees  of  the 
same  enormous  siee,  but  no  small  oaks  nearer  than  the  large  waters  emptying  into  the 
Susqnehanna  and  Delaware.  The  places  mentioned  were  near  the  neads  of  those 
rivers,  and  where  the  streams  were  smalL  I  invariably  found  small  bodies  of  very 
large  hemlock  trees  (the  prevailing  timber)  near  these  places ;  the  remainder  of  the 
trees  consisted  of  beech,  sngar-maple,  with  a  few  white  walnut,  white  ash,  birch,  &o., 
bat  no  oak. 

In  those  parts  of  the  conntry  where  the  preyaiUni^  timber  oonsisted  of  sngar-maple, 
heeth,  and  birch,  I  observed  lai^e  trees  growing,  as  it  were,  on  stilts,  their  roots  being 
three  feet  above  the  ground,  which  trees  undoubtedly  grew  on  old  logs  that  had  either 
faUen  with  age  or  heS  been  blown  down  by  hurricanes,  and  had  rotted  down  from  the 
toots  of  the  treee. 

The  clamps  of  oak  and  hemlock  are  generally  in  the  midst  of  or  surrounded  by  large 
bodies  of  beech  and  sngar-maple  lands,  mixed  with  some  ash,  and  a  few  wild  cherry 
and, hemlock  trees.  In  some  parts  of  the  country,  the  prevailing  timber  is  still  hem- 
look  on  the  sides  of  hills  and  along  streams. 

FroDQ  the  oiroumstances  of  the  great  size  of  all  the  oak  trees  growing  in  the  spots 
noted  above,  it  appears  to  me  that  moat  of  the  high  coantry,  including  the  headwaters 
of  the  Delaware,  Allegheny,  and  Genesee  Rivers,  was  originally  an  oak  country.  The 
hemlock  appears  to  have  sncceeded  the  oak,  for  there  is  still  a  considerable  quantity  of 
that  timber  over  the  face  of  the  country,  but  from  the  nnmber  of  logs  of  it  lying  on 
the  ground,  and  its  still  visible  decline,  I  think  the  beech,  sugar-maple,  &o.,  succeeded 
the  hemloek,  as  they  are  the  prevailing  timber  at  present.  The  timber  that  appears 
to  me  will  take  the  place  of  all  others  in  the  country  before  mentioned  is  the  white  ash 
and  wild  cherry. 

An  iDstance  in  mentioned  in  Ohio  in  which  a  storm-track  had  grown 
np  with  black  walnnt,^  and  in  fact  examples  might  be  multiplied  indefi- 
nitely witboat  arriving  at  any  definite  rule  of  saccession  by  which  the 
change  conld  be  previously  known.  These  alternations  of  forest  growth, 
sometimes  comiug  on  gradually  and  at  others  at  once,  when  the  ground 
is  clear,  have  been  re^urded  as  arguments  in  favor  of  a  rotation  in  farm 
crops,  the  soil  appearing  to  become  exhausted  of  the  elements  suited  to 
the  growth  of  one  species,  while  becoming  fitted  for  another.  This 
theory  may  still  have  its  advocates,  but  it  may  be  easier  to  account  for 
it  by  supposing  that  the  seed  is  derived  from  neighboring  trees  that  here 
find  a  lodgment  under  circumstances  peculiarly  favorable  for  growth. 
Some  of  them,  like  the  poplars,  and  those  with  winged  seeds,  may  be 
borne  by  the  winds  to  great  distances,  and  where  a  heavy  forest  growth 
is  wholly  removed,  it  often  occurs  that  young  plants  of  other  species 
already  scattered  here  and  there  find  their  opportunity  and  improve  it 
before  the  seed  of  the  former  timber  growth,  if  sown,  could  germinate. 
The  aggressive  nature  of  the  soft  wo^s  in  young  forests  is  one  of  the 
plagues  of  forestiy,  and  care  is  often  needed  to  prevent  them  from 
•hading  out  tiie  more  valuable  kinds. 

In  the  region  around  Green  Bay,  Wisconsin,  overrun  by  fires  in  1871, 
dense  growths  of  poplars  and  birches  have  sprung  up  and  are  growing 
r<ipidly. 

At  Glarksville,  Ga.,  oak  and  hickory  lands,  when  cleared,  invariably 
grow  up  with  pine.    This  is  true  of  that  region  of  country  generally. 

At  Aiken,  S.  G.,  the  long-leaf  pine  is  succeeded  by  oaks  and  other 
deciduous  trees,  and  vice  versa. 

In  Bristol  Gounty,  Massachusetts,  in  some  cases  after  pines  have  been 
cut  off,  oak,  maple,  and  birch  have  sprung  up  abundantly. 

In  Hancock  County,  Illinois,  oaks  have  been  succeeded  by  hickories. 

At  Bast  Hamburg,  Erie  Gounty,  N.  Y.,  a  growth  of  hemlock,  elm,  and 
soft  maple  was  succeeded  by  beech,  soft  maple,  and  hard  maple,  but  a 
great  deal  more  of  the  last  named  than  any  other.— -(C.  M.  Hampton.) 


I  01m  JrUmUurdl  Report,  lfSr2,  p.  35. 
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There  can  be  no  doubt  bnt  that  climatic  causes  may  have  some  ooa- 
nectfon  with  these  changes,  where  they  occur  to  greater  extent  or  in 
more  marked  degree, — while  the  aggressive  tendencies  of  other  trees 
may  result  from  the  exceptionally  fine  conditions  of  the  places  where 
their  seed  may  chance  to  fall. 

It  is  not  unusual  to  observe  in  swamps  throughout  the  Iforthern  States, 
an  alternation  of  growth  taking  place  without  human  agency,  bnt  not 
without  apparent  cause.  Extensive  tracts  of  tamarack  {Larix  ameri^ 
cana)  may  be  seen  in  Northern  Wisconsin  that  are  dying  out,  and  being 
succeeded  by  the  balsam  fir  (Abies  hahamea)^  which  may  be  probably 
caused  by  the  partial  drainage  of  the  swamps,  from  the  decay  or  re- 
moval of  a  fallen  tree  that  had  obstructed  the  outlet  Accidents  like 
these,  increasing  or  diminishing  the  moisture  of  the  soil,  may  occur  from 
many  causes.  The  construction  of  beaver-dams  have  in  some  cases  dd- 
strojed  large  tracts  of  timber  which  might  very  probably  be  succeeded 
by  other  species  when  the  obstruction  was  removed.  Professor  Agassiz 
observed  on  the  south  shore  of  Lake  Superior  the  very  dense  spruce 
woods  encumbered  with  fallen  birch  trunks,  as  if  they  had  usurped  the 
place  of  a  birch  forest.^ 

Mr.  Burnet  Landreth,  in  a  paper  read  before  the  American  Forestry 
Association  in  September,  1876,  mentioned  an  observation  upon  the 
white  pine  that  is  worthy  of  notice: 

A  gentleman  of  Virginia,  a  friend  of  mine,  largely  interested  in  lands,  a  shipper  of 
timber  from  the  seaboard,  therefore  not  inexperienced,  discovered  in  his  forest  explov- 
ations  what,  for  want  of  a  better  term,  I  sbonld  call  a  wkit^^ne  9eUlementf  in  the  dense 
yellow-pine  forests  of  the  northern  neck  of  liis  State.    In  the  midst  of  a  group  of  white 

Sines,  extending  over  an  area  of  five  or  six  acres,  stood  a  gigantic  individual  tree 
S  feet  high,  8  feet  4  inches  in  circumference  three  feet  from  the  ground.  There  it 
stood  and  stands  to-day,  snrrounded  by  seedlings  f^om  40  feet  high  down  to  seedlinss 
a  year  old,  as  the  boundaries  of  the  settlement  are  reached,  numbering  in  the  whole 
three  or  four  thousand.  Here  is  a  fact  which  cannot  be  questioned.  A  bird  of  passage 
had  evidently  dropped  a  solitary  seed  at  some  period  long  preceding,  which,  springing 
Qp,  had  established  itself  in  its  new  home,  far  distant  from  the  region  where  nature 
bad  placed  its  ancestors.  The  mere  fact  of  a  white  pine  having  fixed  its  abode  and 
prospered  in  a  remote  locality  is  but  a  trifle ;  but  taken  in  connection  with  inferenoee 
not  to  be  ignored,  its  value  can  hardly  be  estimated.  The  proof  is  made  patent  tbdt 
this  tree  of  northern  habit  thrives  equally  well  with  the  southern  pine  (of  which  there 
are  several  species  commercially  classed  as  ^*  Carolina")  in  the  latter's  native  land  and 
under  the  scorching  sun  of  the  South,  opens  a  vista  in  forest-tree  planting  which  thoee 
who  look  beneath  the  surfiioe  cannot  fail  to  appreciate.  Iti$ihe  index  to  fiUwre  wealth 
cf  ineoHoeivahle  magnitude, 

Mr.  Winslow  0.  Watson,  of  Port  Kent,  N.  T.,  in  an  article  on  **  Forests, 
their  luflaence.  Uses,  and  Beprodnction,"*  notices  the  changes  of  charac- 
ter in  forests — pines  being  almost  nniformly  succeeded  by  a  deciduous 
wood,  and  the  second  growth  on  the  site  of  a  hard- wood  forest  being  as 
often  followed  by  evergreens  and  soft-wood  trees.  He  considers  the  in- 
stances as  rare  and  exceptional,  in  which  the  primitive  forest  is  sncoeeded 
by  the  same  genera  of  trees.  The  most  careful  observation  coold  flx  no 
rnles  that  control  these  operations  of  nature.  An  instance  came  under 
his  own  observation : 


*   In  the  course  of  my  explorations  of  Essex  County,  under  the  appointment  of  the 
State  Society,  in  1852, 1  observed  many  singular  manifestations  of  these  caprices.    In 

*  Lake  Superior,  p.  77. 

*  Traneaetione  of  New  York  State  Agricultural  Society,  1865,  and  separately  published, 
pp.  16, 

This  writer,  in  presenting  these  and  other  instances  of  a  new  vegetable  growth  where 
a  different  one  had  ^rown  before,  and  noticing  the  several  theories  that  had  been  ad- 
vauced  to  account  lor  them— such  as  seeds  fong  buried  in  the  soil,  and  the  like— in- 
dulges in  a  conjecture  of  his  own,  still  lees  tenable.  We  see  in  these  examples  no  phe- 
nomena different  from  or  more  difficult  to  explain  than  thoee  already  mentioned. 
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«fae  Tidnity  of  the  Adiroiidae  Iron  WorkSy  » laorge  trtct,  which  had  originally  home  a 
heavy  forest  of  hard  wood,  was  at  that  time  eso) naively  oeonpied  hy  a  growth  of  small 
xed-eheny  trees.  It  is  well  known  that  the  native  home  of  the  sprnce  is  in  a  damp, 
rich  soiL  At  the  time  I  refer  to,  there  was  standing  in  North  £1  oa,  npon  land  from 
which  the  original  hard-wood  forest  had  heen  cot  off,  a  thrifty  and  extensive  range  of 
spmee.  The  soil  they  ooenpied  was  a  drr,  loamy,  and  elevated  plain,  and  as  I  now 
revert  to  their  appearanee  I  eaiuiot  recall  the  presenee  among  them  of  a  sin^  tree 
of  any  other  speoaea. 

This  ebaiife  of  forestrgrowth  was  itotieed  by  Mn  Bmerson  in  his 
IteeB  and  8kr^  of  Massaehuaetts^  aud  a  caase  was  suggested  in  the  ex- 
bMMtioii  o€  the  natri(i(ms  elements  reqaired  for  Tigorons  growth. 

He  says :  * 

Katnre  points  ont  in  various  ways,  and  the  obwrvation  of  practical  men  has  almost 
uniformly  confirmed  the  oonelnsion  to  which  the  philosophical  botanist  has  come  from 
theoretical  oonsidQcationa,  that  a  ratation  of  crops  is  as  nnportant  in  the  forests  as  in 
cnltlvated  fields.  A  pine  forest  is  often,  withont  the  agency  of  man,  sncoeeded  bv  an 
oak  forest  where  there  were  a  few  oaks  previously  scattered  through  the  woods  to 
famish  seed.  An  oak  forest  is  succeeded  by  one  of  pine  under  the  same  conditions. 
But  it  frequently  happens  that  there  aro  not  enongn  trees  of  the  opposite  family  to 
aeed  thegrocnd,  in  wbich  ease  a  forest  will  be  sneemded  by  another  of  the  same  kind, 
which,  though  it  will  grow,  will  probably  not  flourish  with  the  same  luxuriance  as 
vrould  one  of  another  Sunily. 

Again,  after  noticing  that  thronghont  Massachnsetts,  in  the  land  left 
in  forest,  the  soil  is  thin  and  poor,  the  trees  must  in  time  perish  when 
deprived  of  their  necessary  food,  he  remarks  that  this  is  not  necessarily 
80  in  the  rich  intervales.  The  proper  inference  would  be  that^  when  such 
a  growth  has  ezhansted  the  elements  peooliar  to  its  wants,  it  should  be> 
sown  or  planted  with  another  kind. 

This  is  dearly  indicated  in  what  is  constant!  v  ||{oing  on  in  the  forests,  particularly^ 
the  foct  which  I  have  already  stated,  and  which  is  abundantly  confirmed  by  my  cor- 
respondents, that  a  forest  of  one  kind  is  freqneutly  succeeded  by  a  spontaneous  growth. 
of  trees  of  another  kind.  Mr.  P.  Sanderson,  of  East  Whately,  writes  me :  *'  There  is  an 
instance  on  my  form  of  mpruce  and  hacmetack  being  succeeded  by  a  apontaneoua 
growth  of  maple- wood.''  Instances  aro  also  mentioned  by  him  of  beech  and  maple  sue* 
oeedingoak,  oaks  fonowioff  pines,  and  the  reverse :  hemlock  succeeded  by  white  birch 
in  cola  places,  and  by  hard  maple  in  warm  ones ;  beech  succeeded  by  maple,  elm,  ^c ; 
and  in  net  the  oecurronce  was  so  common  that  surprise  was  expressed  at  the  asking  of 
the  question,  > 

SUGOBSTIONB  FOB  THB  FUTUBB   MAirAdBMBNT  OF   TIMBBB   ON   THB 
LANDS  BBLON01Ne  TO  THB  GBNEBAL  OOVBBNMENT. 

Congress  has  the  nndonbted  right  to  fix  the  terms  npon  which  the 
pnUio  lands  siuiU  be  hereafter  conveyed,  aldiongh  qnestions  might  arise 
with  regard  to  cases  in  which  proceedings  have  been  began  for  apqniring- 
tttles  nnder  existing  laws.  It  is  earnestly  recommended  that  a  modi- 
fieaticai  of  these  laws  be  made,  nnder  which  no  sale  or  grant  of  agrienU 
tand  or  pastoral  lands  now  treeless  shall  h^eafter  be  made,  except  npon 
Gonditton  that  a  reasonable  amount  shall  be  planted  in  timber  within  a. 
certain  timC)  and  tbat  this  proportioD  of  timber  shall  be  thereafter  main- 
tained, evidence  of  the  first  planting  being  diown  before  the  title  is* 
issued. 

It  is  also  within  ibe  power  of  Oongress,  in  the  sale  or  grant  of  what 
are  now  timber  lands,  to  stipulate  that  a  certain  portion  when  cat  ofT 
shall  be  protected  and  allowed  to  grow  up  with  another  crop,  and  that 
this  proportion  of  timber  shall  be  thereafter  kept  up.  The  title  shonld 
be  issued  only  upon  this  condition,  the  neglect  of  wbich  by  the  holder 
shonld  render  it  liable  to  revert  to  the  government.  Such  a  clause  of 
obligation  would  necessarily  follow  the  title  tbrongh  all  its  subsequent- 

A  Ih'eu  Md  8knb$  qf  MasiOckuBetU,  2d  ed.  i,  S^  *Ib.,  i,  35. 
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transfers,  and  should  be  well  understood  by  tibose  who  might  in  fatore 
acquire  and  own  the  land. 

The  custom  of  selling  only  the  privilege  of  cutting  the  timber  upon 
public  forest  lands,  as  is  done  in  Canada,  is  worthy  of  seriouH  considera- 
tion. The  fairest  way  of  doing  this  would  doubtless  be  to  require  a  per^ 
centage  to  be  paid  upon  the  lumber  or  other  products  removed,  either  on 
the  pro  rata  principle  of  so  much  per  thousand  feet,  or  per  cubic  foot, 
or  a  general  percentage  of  value,  as  shown  by  the  market  prices  of  the 
year. 

From  the  bulky  nature  of  these  products,  and  the  fact  that  they  must 
leave  the  forest  by  a  few  channels  only,  such  as  rivers,  canals,  or 'rail- 
roads, the  operation  could  be  managed  with  but  little  difficulty,  and  op- 
portunities for  evasion  would  be  few.  In  all  shipments  certificates  at 
clearance  should  be  required,  before  acceptance  for  forwarding  by  trans- 
portation companies  or  otherwise. 

Should  such  a  method  of  leasing  timber  privileges  be  adopted,  it 
would  be  proi>er  to  fix  the  time  that  the  privilege  should  continue,  and 
to  limit  the  size  of  timber  allowed  to  be  cut,  reserving  the  small  trees 
for  future  growth.  The  title  being  still  held  b^  the  government,  future 
sales  of  timber  from  time  to  time  on  the  same  land,  could  be  made,  and 
a  supply  thus  maintained,  not  subject  to  the  caprice  of  private  owners 
or  the  fluctuations  of  markets.  Such  a  system  in  its  simplest  forms,  im- 
plies the  necessity  of  duly  authorized  agents  to  prevent  depredations, 
and  to  collect  revenues.  For  the  fullest  measure  of  public  utilityi  it 
would  require  skilled  agents  for  managing  these  forests,  bringing  them 
into  best  condition  for  yielding  the  greatest  profit,  regulating  their 
working,  and  looking  after  their  reproduction,  as  is  done  under  the  best 
systems  of  forest  administration  in  Europe.  It  is,  undoubtedly,  good 
policy  to  cut  timber  when  fully  mature,  and  where  it  is  needed,  and  can 
be  sold  for  its  full  value ;  but  in  every  such  case  at  least  the  same  ot 
an  equal  amount  should  be  reserved  for  another  growth,  and  if  the  same 
area  is  to  be  restored,  there  is  great  economy  in  preserving  the  young 
trees  and  small  seedlings  by  forbidding  the  burning  over  of  such  tracts,  <x 
the  needless  injury  of  snch  growth.  The  careless  habits  of  our  wood- 
men render  it  doubtful  whether  these  dangers  could  be  prevented, 
unless  the  instructions  accompanying  the  lease  were  simple  and  precise, 
and  their  observance  insured  by  inspections  from  time  to  time  while  the 
clearing  was  being  done. 

A  system  of  leasing  also  necessarily  implies  a  survey  and  exact  defi- 
nition of  boundaries  by  landmarks  well  established,  and  if  it  be  by  the 
acre,  and  not  pro  rata,  a  previous  examination  by  competent  and  trusty 
agents  would  be  necessary,  with  the  view  of  knowing  the  character  and 
value  of  the  timber  leased.  But,  taking  all  points  into  consideratitm, 
we  do  not  hesitate  to  prefer  the  method  of  charging  a  percentage  upon 
the  manufactured  lumber  or  upon  the  measured  logs  or  timber,'  as  less 
liable  to  mistake  or  abuse,  and  as  the  surest  way  of  arriving  at  a  result 
alike  fair  to  both  contracting  parties. 

In  the  public  sales  of  timber  in  France,  the  description  and  amount  of 
wood  to  be  sold  is  first  ascertained  by  the  forest  administration,  the 
minimum  price  is  fixed,  and  the  trees  for  cutting  are  marked  by  the  offi- 
cial marking-hammer.  The  cutting  is  done  by  the  purchasers  within  the 
tame  and  in  the  manner  prescribed  by  instructions  and  under  the  eye  <tf 
agents  who  see  that  the  work  is  properly  executed.  In  Germany,  the 
cutting  and  removal  are  generally  done  by  the  forest  administration,  and 
the  products  are  sold.  Whatever  excellences  these  methods  may  pos- 
sess, it  would  probably  be  difficult  for  us  to  adopt  either  of  them  at 
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present,  if  for  no  other  reason,  because  we  have  no  agents,  or  class  of 
Iiersons  who  coold  be  employed  as  sacb,  that  have  received  the  special 
training  necessary  for  the  dae  performance  of  sach  a  daty. 

There  is  another  consideration  at  this  point  that  deserves  thonghtfnl 
attention.  There  are  few  professions  in  Europe  that  require  more  thor- 
ough training  or  careful  preliminary  practice  under  competent  direction 
than  that  of  the  official  forester.  A  mistake  in  sowing  or  planting  a  field- 
erop  may  be  corrected  the  next  year,  and  the  worst  that  can  hHpi)en  is 
the  loss  of  one  season.  But  in  deciding  upon  the  management  of  a  forest, 
we  forecast  the  interests  of  a  long  period — ^it  may  be  a  century  or  more 
of  time — and  an  error  in  judgment,  an  act  from  incompetence,  may  pre- 
judice the  results  of  many  years.  In  fact  no  person  should  be  intrusted 
with  such  a  charge  unless  known  to  be  qualified.  It  is  equally  true  that 
no  young  man  would  select  such  a  profession  unless  he  knew  with  some 
certainty  that,  upon  passing  the  required  examinations  and  probation, 
he  would  be  sure  of  employment  through  life  with  a  reasonable  salary, 
sufficient  to  provide  for  the  wants  of  old  age,  or,  what  is  equivalent,  pro- 
vision for  these  wants  when  his  working  days  are  passed. 

These  inducements  are  offered  in  Europe,  but  cannot  be  at  present  or 
for  years  to  come  with  us.  The  aspirant  for  the  State  forest  service  in 
Europe,  once  fairly  appointed,  and  susttdning  his  reputation  tor  capacity 
and  fidelity,  has  as  reasonable  a  prospect  of  continuance,  as  if  in  the 
regular  military  or  naval  service.  He  needs  only  first  the  privilege  of 
appearing  for  competitive  examination.  If  he  meets  the  requirements 
of  the  school  and  passes  successfully  through  the  course  and  subsequent 
probation,  in  which  his  ability  to  apply  in  practice  the  precepts  of  the 
school  are  tested,  he  knows  that  he  will  not  need  the  infiuence  of  patrons 
to  secure  him  place  in  the  beginning  of  his  career,  or  promotion  after- 
ward, according  to  the  rules  of  the  service,  and  as  his  merits  may  deserve. 
If  by  preference  or  circumstances  he  leaves  his  profession,  his  education 
would  probably  be  as  useful  to  him  in  civil  life  as  that  imparted  in  the 
military  or  naval  academy,  but  more  particularly  for  pursuits  involving 
the  propagation  of  trees  or  the  use  of  forest  products.  He  may  become 
a  nurseryman  or  a  private  planter,  but  these  employments  require  capital 
when  carried  on  extensively,  and  some  years  must  elapse  before  a  return 
can  be  realized.  We  have  as  yet  no  land-holders  who  give  certain  em- 
ployment to  professional  foresters;  no  great  forests  that  the  owners 
would  undertake  to  manage  according  to  the  rules  of  the  profession. 
There  is,  therefore,  no  inducement  for  spending  years  of  special  study 
where  the  chances  of  employment  are  precarious,  and  so  long  as  forestiy 
remains  in  its  present  rude  and  elementary  condition  among  us,  there  is 
more  to  be  gained  by  teaching  its  general  principles  to  many  than  its 
thorough  details  to  a  few. 

But  the  leasing  of  timber  privileges,  rules  for  the  proper  working,  and 
removal  of  the  products,  and  attention  to  the  preservation  of  a  young 
growth,  at  least  by  preventing  injuries  from  cattle  or  depredations  of 
any  considerable  amount,  are  matters  easily  prescribed,  and  not  difficult 
to  enforce.  They  require  no  special  qualification  beyond  honesty  and  a 
fair  business  talent,  and  this  system  would  at  least  keep  in  being  the 
forests  which  will  be  needed  in  ftiture,  and  which  may  hereafter  be 
managed  under  systems  that  we  might  wish,  rather  than  hope^  at  pres- 
ent to  apply.  The  system  rightly  managed  could  not  fail  of  being  more 
than  self-supporting  from  the  first,  and  might,  under  favorableconditions, 
prove  a  source  of  revenue,  *  while  our  iorest  estates  would  still  remain 

^  The  operfttioDS  of  the  Bystera  of  leasing  timber  privileges  on  crown  lands  in  the 
proTinoes  of  Ontario  and  Quebec  are  shown  elsewhere  in  this  report. 
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public  property,  and  altbongh  sbom  of  their  value  for  the  time  beini^, 
wonld  slowly  recover  their  former  couditioD^  and  as  prices  advanced 
would  share  in  the  profits  of  enhanced  valae. 

It  is  obvions  that  such  a  system  of  leasing  and  supervision  can  best 
be  managed  in  bodies  of  timber  of  considerable  extent,  rather  than  in 
detached  parcels.  It  would  be  impossiUeto  suggest  the  loeation  or  ex* 
tent  of  timber-lands  that  should  be  reserved  without  knowing  the  pres- 
ent state  of  sales  and  grants,  and  the  condition  of  the  remaining  public 
lands.  The  changes  that  may  have  oeenrred  sinee  former  surveys  would 
render  any  dependence  upon  returns  then  made,  often  quite  uncertain  at 
the  present  time,  and  the  probability  would  be  that  at  any  sale  made 
upon  previous  notice,  but  without  recent  exfdoration,  the  purchasers 
wonld  know  more  as  to  the  condition  of  tbe  land  sold  than  the  govern- 
ment itself  with  the  original  field-notes  as  its  guide,  and  that  tbe  advan- 
tage  wonld  mostly  be  on  the  side  of  the  founer. 

CALCULATIONS  OF  COST  OF  GBOWING  PINE  TIMBEB— SUGGESTION  OF 
A  BILL  BT  THE  HON.  C.  C.  ANDREWS,  MINISTER  FB0])1  THE  UNITED 
STATES  TO  SWEDEN,  CONCERNING  CERTAIN  STIPULATIONS  THAT 
SHOULD  BE  HADE  IN  THE  SALE  OF  PINE  LANDS.^ 

Mr.  85m80fi,  a  highly  intelligent  Norwegian  gentleman,  who  has  made  a  large  for* 
tnne  in  the  timber  trade,  infbrmed  me  some  time  ago  that,  aeoording  to  a  ealeualioa 
which  he  had  made,  pine  and  spnice  timber  actn^y  ooets  and  ia  worth  mnoh  man 
than  the  price  at  which  it  is  sold.  His  theory  is,  that  an  acre  of  grown  timber  ia 
worth  the  sum  that  the  lowest  or  nominal  price  of  wild  land— say  |1  an  acre — wonld 
amount  to  as  an  inrested  capital,  drawing,  interest  at  the  expiration  of  the  period  re- 
quired for  timber  to  deyelop.  In  the  report  on  Swedish  forest  oolturey  aocompaBying 
my  No.  166,"  it  was  shown  that  in  the  northezij  parts  of  Sweden,  two  handled  yeara^ 
— ^and  on  poorer  soils  three  hundred  years,  are  required  for  the  pine  to  grow  to  good 
timber.  In  the  south  part  of  the  country  one  hundred  years  are  sufficient.  It  may  be 
assumed  that  one  hundred  and  eighty  years  are  required  for  the  growth  of  p^ne  tim- 
ber in  tbe  northwest  part  of  the  United  States.  Now,  |1  iuTested  at  5  per  cent,  interest 
per  annum  will  doable,  say,  in  twenty  years.  In  forty  years  it  will  be  $4 ;  in  sixty 
years,  $8 ;  in  eighty  years,  ^IQ ;  in  one  hundred  years.  $;&;  in  one  hundred  and  twenty 
years,  $64;  in  one  hundred  and  forty  years,  $128;  and  in  one  hundred  and  sixty  years, 
|256.  If  a  thing  is  WOTth  what  nnder  fkyorable  droumstances  it  costs  to  produce  it, 
then  this  last-mentioned  sum  of  (856  lepfeseate  ike  Taloe  of  ao  aoie  of  land,  originally 
bought  at  |1,  at  the  time  pine  timber  will  have  come  to  maturity  upon  it,  ^d  this 
without  including  the  charges  of  taxes  on  the  land.  These  figures  wonld  seem  to  show 
that  the  pine  forests  of  the  United  States  are  being,  or  have  oeen,  sold  and  consumed 
at  a  price  very  much  below  their  actual  value. 

In  years  past  vast  quantities  of  pine  timber  in  the  nortkwest  part  of  tiie  United 
States  have  been  stolen  from  the  government,  and  at  the  very  time  the  latter  was  em- 
ploying agents  to  guard  it.  In  very  many  instances,  after  the  timber  has  been  stolen, 
innocent  parties,  supposing  from  the  official  maps  that  tbe  land  was  timbered  land, 
have  purchased  it  of  the  Imited  States  at  private  entry,  af.  |1.25  per  acre.  Interest  cm 
the  purchase  money  and  taxes  have  in  the  coarse  of  twenty  years  made  such  lands  eoet 
the  owners  fh>m  |3  to  $4  per  acre,  and  yet  the  land  would  not  now  bring  50  cents  per 
aero.  Many  a  man  has  been  kept  poor  paying  taxes  on  such  land.  Again  timber- 
lands  have  been  sold  off  in  so  large  quantities  and  so  rapidly  as  to  glut  tiie  timber 
market. 

But  a  more  important  faat  still  is  that  no  means  have  bei^  taken  to  promote  re- 
growth.  Where  hard-wood  timber  is  cut  there  is  always  a  chance  for  regrowth  by 
sprouts  from  the  stumps  and  roots,  but  with  pine  and  spruce  it  is  otherwise ;  and  where 
closely  growing  forests  of  pine  and  spruce  are  cleared  without  leaving  seed  trees,  the 
land  may  remain  forever  a  waste,  growing  every  year  more  barren. 

In  tbe  report  above  referred  to  it  was  shown,  that  the  practice  in  SwsdMi  wheo  ent- 
ting  pine  timber  is  to  leave  six  to  seven  seed  trees  to  abont  each  quarter  of  an  acre* 
After  five  or  six  years  the  seed  trees  may  be  cut. 

With  the  hope  of  at  least  contributing  a  little  to  the  agitation  of  this  important 
subject,  I  venture  to  inclose  a  bill  for  an  act  to  promote  regrowth  of  pine  timber. 

^Tbis  paper  was  transmitted  to  tbe  Department  of  State  from  Stockholm,  Septem- 
ber 21, 1874,  and  a  copy  has  been  furnished  from  that  ofiQce  for  ose  in  this  report. 
*  Foreign  Relatian9  qf  the  UnUed  3tateB,  1872,  p.  641. 
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A  MU  far  am  ad  to  proiMie  the  re^rowth  of  pine  Hmher, 

Be  H  enacted,  j-c.  That  wheie,  on  any  timber  land  hereafter  sold  by  the  United  States, 
pino  timber  shall  be  cut,  seed  trees  of  pine  shall  be  left  standing  at  a  dista'jce  from 
each  other  of  not  over  seventy  feet,  measnring  fh)m  the  bodies  of  the  trees,  for  a  period 
of  five  yean  ttom  the  time  of  ootttng;  bat  uiis  provision  shall  not  apply  to  timber 
land  where  all  the  troes  are  growing  at  a  distance  of  more  than  seventy  feet  from  each 
other,  measuring  from  the  bodies  ot  the  trees,  nor  to  laud  cleared  for  hona-fide  cultiva- 
tion or  improvement. 

SiBcnoN  12.  The  cutting  of  pine  timber  in  violation  of  this  act  shall  cause  the  title  of 
the  legal  sobdivition  of  the  luid  on  which  the  cutting  occnrd  to  vest  in  the  State  or 
Territory  wherein  it  is  sitnated|  the  same  as  if  it  had  been  granted  to  anch  State  or 
Tecntory  for  the  support  of  the  public  schools. 

ENCOUBAGEMENT  OF  FOBESTPLANTING  BY  OUB  STATE  GOVBBNMENTS. 

Mapy  foreign  coontries^in  whtcfa  there  are  extensive  domains  belong- 
ing to  the  government  or  to  local  municipalities  and  pnblie  institntions, 
have  established  and  for  long  periods  have  maintained  systems  of  for- 
e8^management  directly  nnder  State  control  as  permanent  departments 
of  the  Gtovemment  and  necessary  incfdeuts  to  the  proper  maintenance 
of  the  supply  of  f<»^st  products.  The  details  of  these  systems  will  bo 
elsewhere  in  this  report  more  fully  noticed.  It  is  sufficient  here  to  say 
that  they  are  for  the  most  part  inapplicable  with  us,  for  the  reasons  that 
most  of  our  States  have  no  forests  or  lands  on  which  forests  could  be 
grown.  Our  counties,  cities,  and  towns,  are  not  land-holders,  and  the 
landed  estates  of  public  corporations  are  scarcely  worth  mentioning,  or 
are  already  so  absolutely  given  that  no  new  conditions  could  be  now 
imposed.  It  is  l^ue  that  in  some  States  there  are  lands  granted  for 
fipedfic  objects ;  bat  these  are  largely  already  sold,  and  questions  might 
arise  in  ease  of  any  attempt  to  attach  new  terms  in  the  mapagement  of 
im>perties  already  granted  absolutely  and  the  titles  fully  confirmed. 
Aside  fhMu  these  considerations,  the  proper  care  of  forests  implies  the 
api)ointment  of  agents  specially  educated  to  the  business — and  this  class 
of  men  we  do  not  have  among  us,  and  those  that  may  have  been  edu- 
cated at  schools  of  forestry  {5>road  would  find  their  experience  from 
foreign  examples  often  inapplicable  to  the  conditions  that  exist  with 
us.  As  a  rule  our  climate  is  dryer  than  in  Europe,  and  as  we  approach 
the  tareeless  belt  of  the  west  this  circumstance  opposes  difficulties  which 
methods  there  effectual  would  scarcely  surmount.  We  must  in  these 
cases  wort:  out  an  experience  for  ourselves  through  individual  enterprise 
and  by  associated  eftbrt. 

For  the  sufficient  reasons  that  our  State  governments  do  not  have 
lands  proper  for  sylviculture  under  their  control,  and  that  we  are  as  yet 
wanting  in  the  class  of  agents  that  could  manage  them  with  best  effect^ 
we  must,  at  least  for  the  present,  depend  upon  the  owners  of  the  soil  to 
plant  and  rear  the  forests  of  the  future.  A  beginning  has  already  been 
made  through  the  interest  excited  in  the  discussions  of  agricultural  and 
horticultural  societies,  and,  to  some  extent,  under  direct  or  incidental 
encouragement  of  the  States.  Let  us  consider  some  of  the  ways  by 
which  this  encouragement  can  be  most  effectually  applied : 

1.  A  State  government  may  properly  offer  premiums  for  the  planting 
of  ^«es — and  this  can  best  be  done  through  the  agency  of  agricultural 
and  horticultural  societies.  A  given  sum  will  secure  a  larger  result,  if 
offered  in  many  small  prizes,  than  in  a  few  large  ones,  and  the  competi- 
tion  night  generally  bJB  limited  to  single  counties  rather  than  to  larger 
difitriets.  The  classification  of  premiums  should  apply  to  the  best 
plantations  of  timber  of  given  kinds;  to  experiments  upon  diflPerent 
fm\& ;  to  methods  of  management ;  and  to  the  trial  of  species  not  native 
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of  the  locality,  in  the  hope  of  finding  some  that  might  be  found  es- 
pecially snited  for  cnltivation,  and  for  arriving  at  the  best  results  in 
their  management.  In  these  premiums  the  highest  importance  should 
be  attached  to  the  greatest  number,  if  for  a  single  species,  or  the  great- 
est variety,  if  on  an  experiment  of  acclimatization.  In  some  of  the  Wes^ 
em  States,  following  the  example  set  by  Nebraska,  an  ^^  Arbor  Day  ^  has 
been  designated,  wbich  is  well  so  far  as  it  brings  a  good  result ;  but 
above  all,  we  should  avoid  the  error  of  limiting  the  premiums  to  the 
planting  of  one  day  ;  they  should  always  be  open  for  the  seaaanj  allow- 
ing the  competitors  to  choose  their  time,  as  best  suited  the  weather  and 
their  own  convenience.  The  appointed  day  might  be  stormy,  or  might 
be  otherwise  unfavorable,  and  the  liability  of  injury  from  keeping  young 
trees  in  readiness  for  the  day  would  often  result  in  losses  that  might  be 
avoided  by  immediate  planting  as  soon  as  received.  Moreover  if  the 
competition  in  planting  extended  through  many  days,  instead  of  being 
restricted  to  one,  a  vastly  greater  result  would  be  accomplished. 

In  the  payment  of  premiums,  of  course  the  result  should  be  assured 
by  time,  and  the  prizes  should  go  to  those  who  ediowed  the  greatest  number 
of  living  and  promising  trees  at  the  end  of  at  least  two  years.  All  ap- 
plicants for  premiums  should  report  their  methods  of  management,  and 
the  best  of  these  should  be  published. 

In  experimenting  upon  a  new  species,  it  is  quite  important  that  we 
know  concerning  the  failures  as  well  as  the  measure  of  success,  since 
these  may  hinder  others  from  engaging  in  an  unprofitable  enterprise. 
Premiums  should  be  arranged  so  as  to  interest  the  young  in  the  planting 
and  care  of  trees.  Early  impressions  are  long  remembered,  and  thus 
imparted,  they  may  carry  their  iufiuence  through  life,  and  be  banded 
down  to  generations  beyond.  Prizes  might  be  giv^i  for  displays  of 
forest  proddcts  at  public  fairs,  and  to  best  essays  on  management.  If 
ladies  can  be  interested  in  these  competitive  enterprises  as  applied  to 
ornamental  planting  and  home  adornment,  a  decided  benefit  will  be  se- 
cured. A  display  of  the  beautiful  on  the  lawn,  may  excite  emulation  in 
others,  and  a  spirit  of  improvement  is  created  and  diffused,  the  refined 
appreciation  thus  awakened,  extending  to  tree-culture  generally. 

2.  A  State  may  encourage  f6rest-planting  by  exempting  from  taxation 
for  a  specified  time,  such  cleared  lands  as  may  be  planted  in  forest,  or  by 
exempting  such  property  from  extra  valuation  by  reason  of  forest  planting. 
It  may  also  encourage  planting  along  the  highways,  by' allowing  deduc- 
tions to  be  made  from  highway  taxes,  or  by  direct  allowance  of  money, 
according  to  number  of  trees  planted,  assurances  of  success  being  first 
had. 

3.  It  is  worth  considering  whether  the  State  may  not  properly  impose 
a  tree-tax  analogous  to  road-taxes,  to  be  satisfied  by  the  planting  of  trees 
along  the  highways,  or  by  the  payment  of  money  to  be  expended  in  8ecn^ 
ing  their  planting.  This  in  certain  cases  might  be  justified  under  the 
right  of  eminent  domain,  by  which  the  governm^it  may  require  a  thing 
to  be  done  where  the  public  welfare  demands  it.  Instances  of  tiiis 
appear,  in  cases  where  a  belt  of  woodland  is  needed  to  intercept  the 
malaria  of  a  swamp,  or  to  arrest  drifting  sands,  or  to  prevent  eroding 
torrentB.  Such  local  benefits  should  be  placed  under  the  control  of  the 
local  municipalities  most  affected  by  them.  Of  course  where  the  owner 
of  lands  is  thus  required  to  do,  oris  prevented  from  doing,  any  act  that 
may  involve  expense,  or  may  lessen  values,  for  the  sake  of  Uie  public 
good,  he  should  be  reasonably  paid  by  those  who  receive  the  benefit, 
whether  it  accrues  to  a  town,  a  city,  a  county,  or  the  State. 

4.  There  can  be  no  doubt  but  that  a  great  demand  upon  our  forests 
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might  be  saved  by  dispensing  with  needless  fences^  and  legislative  pro- 
vision may  be  made  by  whi<£  these  may  be  avoided,  in  requiring  the 
owners  of  farm-stock  to  keep  them  upon  their  own  premises.  This  is 
akeady  done  in  some  States,  but  not  in  all.  It  would  be  found  in  prac- 
tice much  cheaper  to  fence  cattle  in  than  out^  and  pasturage  upon  the 
liighways  imposes,  for  the  benefit  of  others,  an  unjust  tax  upon  the 
owners  of  land  who  may  wish  to  cultivate  grain  in  fields  adjacent.  In 
the  prairie  States,  farmers  have  found  from  necessity,  that  it  is  cheaper 
to  tether  their  domestic  animals  if  few,  or  to  herd  them  if  many,  than  it 
IB  to  inclose  their  range  with  fences. 

5.  A  State  may  pass  stringent  laws  for  preventing/ore^t^res,  by  im- 
posing heavy  penalties  for  negligence,  and  by  requiring  great  precau- 
tions where  fires  are  necessarily  set  in  or  near  woodlands.  These  regu- 
lations should  apply  to  the  burning  of  fallow  lands  or  brush,  the  making 
of  chmrcoal,  and  the  cardess  use  of  fire  generally,  where  danger  is  pos- 
sible. Additionid  restrictions  might  be  laid  upon  railroad  companies, 
tending  to  prevent  accident  by  fires  along  the  line  of  their  roads,  as 
elsewhere  more  fully  specified.  The  destruction  by  forest  fires  in  some 
years  greatly  exceeds  the  demand  for  consumption  of  the  whole  country, 
and  so  far  as  can  be  done  by  vigilance  and  precaution,  enforced  by  legal 
measures,  nothing  should  be  left  undone. 

6.  In  every  State,  cases  may  occur  in  which  injuries  may  arise  from 
sand  shifting  or  drifting  snows,  the  former  burying  fertile  lands  and  the 
latter  obstructing  travel  on  the  highways.  Both  of  these  evils  may 
generally  be  prevented  by  judicious  planting,  and  laws  should  be  pro- 
vided under  which  this  might  be  done  at  local  public  expense  where 
needed.  The  planting  of  an  evergreen  screen  on  the  windward  side  of 
a  road  exposed  to  drifting  snow,  might  be  of  great  and  permanent  serv- 
ice, and  these  should  be  within  the  power  of  roadofilcers  to  establish 
and.  maintain. 

7.  A  State  may  aid  institutions  of  learning  in  establishing  means  of 
instruction  in  sylviculture,  and  may  require  this  to  be  done  in  institu- 
tions either  wholly  under  its  control,  or  those  receiving  appropriations 
from  its  treasury.  Useful  ideas  imparted  in  the  normal  schools  might 
be  carried  to  the  primary  schools,  and  through  these  agencies  the  rising 
generation  might,  in  some  degree,  be  taught  the  importance  of  this  sub- 
ject as  regards  the  public  welfare  as  well  as  private  interests  gener- 
ally. The  State  might  encourage  the  planting  of  trees  as  objects  of  in- 
struction upon  the  grounds  belonging  to  institutions  of  learning  by 
offering  suitable  premiums  or  by  paying  a  part  of  the  expense.  Every 
collection  of  trees  thus  planted  should  be  suitably  labeled  with  the  com- 
mon and  scientific  names.  It  might  also  aid,  and  in  some  instances 
require,  the  formation  of  experimental  stations,  for  showing  the  best 
methods  of  planting,  or  for  studying  the  efiects  of  woodlands  upon 
elimate.  This  should  be  done,  if  attempted,  under  a  cenUal  direction, 
with  the  view  of  obtaining  trustworthy  instructions  and  comparable 
results,  as  is  now  done  at  public  expense  in  several  countries  in  Europe. 

8.  A  State  can  cause  its  forest  resources  to  be  explored  and  its  wants 
aad  capabilities  to  be  made  known,  and  it  can  cause  useful  information 
pp9n  this  subject  to  be  published  for  the  information  of  its  citizens. 
Xbe  State  of  Iowa  has  set  an  admirable  example  in  this  by  enabling  a 
$tate  societiy  to  prepare  for  distribution  an  annual  pamphlet  upon  this 
subjec^  giving  concise  and  useful  information  for  the  guidance  of  those 
Who  might  wish  to  engage  in  treecnltnre. 

The  State  eould  give  additional  powers  to  city,  town,  and  village  gov- 
emments,  for  the  planting  of  parks  and  the  encouragement  of  other  im- 
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provemeiits  in  tbeir  stareets  and  BobarbSi  whereby  a  refioiog  inflneDce, 
would  be  awakened  and  diffused  in  a  tnanner  teuding  to  the  improTe- 
mcDt  and  eojoyoient  of  its  dtiseofi^  and  to  the  promotion  of  tree-oaltore 
generally.  In  order  to  secure  harmony  of  plan  and  e£Eect,  such  plant- 
ings  should  be  under  the  direction  of  the  looal  governments  as  folly  as 
the  constroctious  of  sidewalks  or  the  pavement  of  streets.  Where  they 
applied  to  a  street,  they  should  be  in  accordance  with  the  wishes  of  a  ma- 
jority of  the  owners  of  property  benefited,  and  at  the  expense  of  the  own- 
ers of  the  adjacent  premises,  without  liability  of  interruption  tiiroogh 
the  caprice  or  dissent  of  individual  owners.  Examples  of  successful 
tree-culture,  in  parks  and  avenues,  cannot  fail  of  having  a  tendency  in 
favor  of  the  practice  generally,  and  this,  if  secured,  leads  to  better  re- 
sults in  the  planting  of  timber-belts  upon  forms,  and  in  the  improved 
appearance  and  condition  of  the  whole  country. 

A  suggestion  of  management  in  some  degree  comparable  with  Euro- 
pean methods,  was  made  by  Peter  Gaillet,  in  a  work  on  timber-measure- 
ment published  in  1823.    He  says : 

lodividnals  wishing  to  make  the  most  of  their  woodlands  will  find  it  reiy  profttabls 
to  cut  tfam  timber  by  seotioss.  sparing  to  eyecy  aore  ten  or  twelTe  of  the  most  promia- 
iog  size  white  oaks  or  pines,  whiehsoever  the  soil  will  prodnoe  l>est ;  range  the  order  of 
their  lands  so  as  to  cat  a  section  everv  year.  For  example,  say  a  man  has  200  acres  of 
woodland  divided  into  sections  of  10  acres  each,  then,  bv  catting  one  section  OTery 
year,  he  wonld  have  yoang  timber  twenty  years  old,  which  makes  exoelient  firewood, 
and  I  should  aay  that  in  common  lands  wood  of  twenty  years^  growth  would  Tield  15 
or  20  cords  of  firewood  per  acre,  besides  fencing-timber  salient  to  always  keep  in 
good  repair  an  inclosnie  of  200  acres.  Then  the  10  or  12  trees  growing  in  reserve  will, 
at  the  end  of  80  or  100  years,  famish  timber  fit  to  make  shipping  or  staves.  Where 
land  has  become  nseless  from  long  cultivation,  a  little  trouble  only  is  necessary  to  make 
it  productive  and  profitable  to  the  owner.  By  inclosing  it  for  a  lew  years  and  enoour- 
aging  the  growth  of  the  most  promising  youn^  trees,  which  will  generally  spring  up 
spontaneously,  aU  the  advantages  above  descnbed  will  be  derived  from  it.  which  is 
certainly  the  best  way  that  worn-out  or  sterile  land  can  be  disposed  of.  Sucn  a  oonrae 
recommended  to  and  adopted  by  individuals  would  not  only  he  to  their  own  private 
gain,  but  also  of  great  pnblia  utility.^ 

STATE  LAWS  FOB  THE  BKOOUBAGBMENT  OP  TBBB  PLANT- 

IKG. 

The  following  is  not  presented  as  a  complete  ooUeotion  of  the  State 
laws  that  have  been  passed  upon  the  subject  of  taree-cnltnre  and  timber 
protection,  but  it  will  be  fonnd  to  include  the  principal  ones  in  which 
inducements  have  been  <^red  fw  the  planting  of  trees.  The  laws  of 
all  of  the  States  afford  remedies  against  trespass  and  depredations 
upon  timber-lands,  and  many  of  th^n  confer  the  right  of  planting  trees 
within  the  limits  of  the  highways  by  the  owners  of  acyoining  lands.  The 
comparison  will  present  a  general  idea  of  the  state  of  public  opinion,  aa 
expressed  in  statute  laws  upon  the  subject  under  consideratioa,  and  will 
afford  suggestions  of  value  in  the  preparation  of  further  laws  for  the 
promotion  of  tree-culture. 

OALIFORmA. 

By  an  act  approved  March  2, 1864,  it  was  declared  unlawfhl  to  cut  or 
girdle  any  tree  on  lands  belonging  to  the  State  or  the  United  States^  so 
as  to  remove  the  bark  on  more  than  an  eighth  part  of  the  circumfea> 
ence,  or  more  than  three  inches  into  the  wood.*    The  gathering  of  pitch 

'  Timber  Merchants  Guidey  etc.,  with  numerous  colored  plates  representing  the  prin- 
cipal pieces  of  timber  used  in  building  a  74-gun  ship  of  the  line,  in  standing  trees.  By 
Peter  Quillet,  Paln^,  "*  French  by  birth,  American  by  choice."  Baltimore,  1828.  ^. 
pp.  112. 
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or  Other  substances  disohHrged  from  trees  thns  oat,  iras  to  be  deemed 
primafaeie  eyidecee  of  havinfc  cat  the  same.  The  penalty  for  thas  cat* 
tmg  trees  iras  limited  to  a  $500  fine  or  250  days^  imprisonment.  This 
act  did  not  apply  to  timber  cat  for  mannfactaring  into  lamber,  or  for 
ftrewood,  tanning,  or  agricultoral  or  mining  purposes,  but  in  these  eases 
the  cutting  was  to  be  done  economically,  And  not  in  anticipation  of  fa- 
tare  needs  beyond  that  for  immediate  use. 

▲K  ACT  to  enooonge  the  plantiog  and  oaltiyatlon  of  shade  and  fhiit  trees  npon  the  pvbUo  roads  and 
hiXhways  of  this  State.-^Api»ioved  JCaioh  30, 1868. 

Sbction  1.  The  Board  of  Sopenrisors  of  any  county  of  this  State  may  by  an  order  of 
sneh  Board,  to  be  passed  at  a  regal ar  meeting  of  sach  Board,  and  to  be  entered  in  the 
miaates  thereof,  anthurize  the  planting  and  onltivation  of  shade  and  frnit  trees,  by 
persons  ownin^^  lands  in  snob  oounty  upon  the  pnblio  roads  and  higbwaysa^jaceni*  to 
snob  lands. 

Sxa  2.  Tbe  Board  of  Saperrisors  may,  by  order  entered  npon  their  minntes,  designate 
the  reads  or  bigbways  npon  wbieh  snob  trees  may  be  planted,  so  desoribing  sneb  road 
by  reference  to  places  aad  boandaries,  that  tbe  same  may  be  readily  ascertained. 
Tbey  sball  also,  in  sncb  order,  direct  tbe  species  of  trees  to  be  so  planted,  their  age 
when  planted,  their  distance  from  eacb  other,  and  their  position  with  regard  to  the 
troyeled  road;  and  also  all  sncb  other  rales  and  regniations  as  tbey  sball  deem 
proper  to  secnre  tbe  iiroper  planting,  growth,  and  protection  of  snob  trees,  and  also  to 
prevent  tlieir  obstrncting  the  traYclnpon  snob  road. 

Sec.  B.  'Whenever  any  person  sball  plant  npon  any  public  road,  in  fhmt  of  land  owned 
by  him,  shade  or  frnit  trees,  in  accordance  with  the  provisions  of  this  act,  aad  also  of  sncb 
mles  as  the  Board  of  Supervisors  may  prescribe  herennder,  sneh  person  so  planting 
snob  trees  sball  file  with  the  Board  of  Supervisors  of  such  county  a  written  statement, 
setting  forth  therein  the  road  or  places  npon  wbiob  sncb  trees  are  planted,  the  number 
and  species  of  trees  tbus  planted,  and  the  time  of  planting. 

Sec.  4.  Four  years  from  and  afr<er  the  date  of  planting  sncn  trees,  and  giving  tbe  notice 
as  provided  in  section  third,  tbe  person  plantmg  such  trees,  or  bis  legal  representative 
may  present  to  tbe  Board  of  Supervisors  of  such  county,  bis  statement  in  writing, 
verified  by  tbe  oath  of  such  applicant,  setting  forth  tberein  tbe  number  and  species  of 
trees  originaUy  planted ;  when,  and  by  whom  planted,  or  caused  to  be  planted,  and  the 
number  then  livmg  and  in  a  thrifty  condition,  and  for  any  willful  misstatement  con- 
tained in  snob  report,  the  party  making  the  same  may  be  prosecuted  for  tbe  crime  of 
perjury. 

Sbc.  5.  Upon  filing  sneh  verified  statement,  the  Board  of  Supervisors  of  such  county 
shall  allow  to  tbe  parry  making  tbe  same  the  sum  of  |1  for  each  and  every  tree  so 
planted  and  growiI^t  thriftily,  the  same  to  be  audited  and  paid  out  of  the  general  fund 
of  sncb  county  as  other  claims  are  allowed,  audited,  and  paid. 

fisa  6.  Kothing  contained  in  this  act  shall  be  construed  to  apply  to  any  txees  planted 
bafoe  tiie  passage  of  this  act,  or  unless  planted  and  cultivated  as  required  by  tbe 
offden  of  the  Board  of  Supervisors. 

Ssa  7.  This  act  shaU  be  in  force  firom  and  after  its  passage. 

Hr.  L  TS.  Hoagi  tlie  secretary  of  the  State  Board  of  Agricnltnre,  in 
transmitting  this  act  to  tbe  several  Boards  of  Supervisors,  enumerated 
the  following  kinds  of  trees  as  hardy,  of  rapid  growth,  and  Bnitable  for 
planting,  viz : 

Black  and  honey  locnsts,  black,  white,  and  fruiting  mulberry,  Osage 
orange,  native  and  eostem  black  walnut,  American  chestnut ;  European, 
American,  and  cork-bark  elm  ;  maples,  tulip-tree;  Carolina,  Lombardy, 
and  silver-leaf  poplar ;  ash  of  different  kinds :  apple,  pear,  plum,  cherry, 
almond,  and  fig ;  Eucalyptus,  or  Australian  blue  and  red  gum ;  Monterey 
pifie)  sugar  pine,  yellow  pine,  sprooe  pine;  Norway  spruce;  balsam. 
fir,«Boetch  pine,  European  larch,  Monterey  cypress,  Italian  cypress, 
Oalifimniia  redwood,  and  Oalifbrnia  laurel. 

By  an  act  of  the  Oaiifornia  legislature,  approved  February  13, 1872, 
a  peaalty  of  not  more  than  $1,000  or  a  term  of  imprisonment  not  more 
tlttui  one  year,  might  be  imposed  for  willfully  setting  Are  to  any  wooded 
couatiy  or  forest  belonging  to  the  State  or  the  United  States,  or  to  any 
place  where  fire  would  communicate  with  such  forests.    The  careless 
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neglect  of  fires  kindled  for  lawfal  porposes,  through  which  sach  aed- 
dent  sbonld  happen,  was  made  also  ponishable  in  like  manner. 

An  act  approved  March  13, 1874,  forbids  the  cntting  down  or  strip- 
ping off  of  bark  of  any  tree  "over  sixteen  feet  in  diameter"  in  the  grove 
of  big  trees  in  the  connties  of  Fresno,  Tolare,  or  Kern,  or  the  destruc- 
tion of  any  such  trees  nnder 'a  penalty  of  not  less  than  $50,  nor  more 
than  $300,  or  by  imprisonment  not  less  than  25. nor  more  than  150  days, 
or  both  fine  and  imprisonment.  One-half  of  the  pen^ty  is  to  be  paid 
to  the  informant. 

OOLOBABO. 

The  new  State  of  Colorado  has  been  the  first  to  recognize  in  her  con- 
Btitntion  the  dnty  which  it  owes  to  the  fhtnre  in  the  care  of  forests,  and 
is  the  only  State  in  the  Union  in  which  a  guaranty  of  this  nature  is  in- 
corporated into  the  fundamental  law. 

In  Article  XYIIl  of  the  constitution  adopted  in  convention  March  14^ 
1876,  we  And  the  following  sections : 

Sec.  6.  The  general  assembly  shaU  enact  laws  in  order  to  prevent  the  destmction  of, 
and  to  keep  in  good  preservation  the  forests  npon  the  lands  of  the  State,  or  upon  lands 
of  the  public  domain,  the  control  of  which  shaU  be  oonfsrred  by  Congress  npon  the 
State. 

Sec.  7.  The  general  assembly  may  provide  that  the  increase  in  the  value  of  private 
lands,  caused  by  the  planting  of  hedges,  orchards,  and  forests  thereon,  shall  not,  for  a 
limited  time,  to  be  fixed  by  law,  be  taken  into  account  in  assessing  such  lands  for  tax- 
ation. 

The  constitutional  convention  that  prepared  this  instrument  adopted 
a  memorial,  which  was  presented  by  Mr.  Patterson  in  the  House  of  Rep- 
resentatives on  the  21st  of  March,  1876,  asking  for  the  transfer  of  the 
timber-lands  of  the  then  Territory  to  the  care  and  custody  of  the  State, 
setting  forth  the  reasons  therefor  as  follows: 

MmfORUL. 

lb  the  h<morahle  ike  Senate  and  Htmae  of  Bepreaentativee  of  ike  United  3tate$4^  America 

in  Congrtee  assembled : 

The  memorial  of  the  convention  assembled  for  the  purpose  of  framing  a  constitntioa 
for  the  Btate  of  Colorado  respectfully  represents : 

That  the  greatest  attention  onffit  to  be  directed  to  the  preservation  and  care  of  those 
resources  upon  which  the  welfare  of  the  people  depends.  Tbisprinciple  finds  an 
especial  application  with  us  as  fSur  as  our  forests  are  concerned.  With  the  exception 
of  our  mountain  resioDS,  but  little  timber  is  met  with  anywhere  In  Colorado.  Bat 
along  the  creeks  ana  rivers  which  cross  our  prairies  we  may  find  now  and  then  a  small 
spot  covered  with  scattered  trees  and  short,  useless  undergrowth.  Our  mountains  alone 
contain  forests  worth  the  while  to  be  mentioned  and  considered.  Bat  even  these,  ex- 
cept some  valleys,  where,  indeed,  beautiful  forests  4ire  yet  growing,  present  an  alanii- 
ing  spectacle  to  the  close  observer.  The  slopes,  ridges^  and  higher  j^lateaus  of  the 
mountains  contain  but  few  trees,  generally  short  and  twisted  from  their  constant  ex- 
posure to  strong  winds.  The  higher  regions,  of  course,  are  bare  on  account  of  their 
great  elevation.  Only  the  more  protected  portions  of  the  mountains,  valleyt,aiid 
small  parks  contain  valuable  timber.  The  area  of  the  mountainous  portion  of  Col- 
orado, as  far  as  we  can  estimate  from  the  best  topographical  maps  and  our  own  knowl- 
edge, amounts  to  about  15,000,000  acres.  Of  these,  30  per  cent,  may  be  considered 
bare  at  present,  30  per  cent,  covered  with  useless  wood,  30  per  cent,  to  contain  about 
twentv-tive  cords  of  wood  per  acre,  and  10  per  cent,  unobjectionable  forests.  But  the 
rapid  increase  of  our  population ;  the  spread  of  industries,  the  building  of  exitenstve 
railroads,  the  reckless  devastation  of  timber  in  cutting  and  transporting  it,  and  the 
frequent  fires— mostly  caused  by  carelessness  and  often  raging  for  months— threaten 
soon  to  destroy  our  forests  and  expose  us  to  the  danger  of  a  wood  fiimine,  if  some  effect- 
ual means  arc  not  employed  to  check  a  further  destruction  and  to  remedy,  as  &r  as  pos- 
sible, the  damage  ali^ady  done.  Tlie  consequences  of  such  a  calamity  would  be  se- 
verely felt ;  thousands  of  laborers  would  be  thrown  out  of  employment,  who  had  made 
a  living  in  cutting,  transporting,  and  working  up  the  products  of  our  forests.  8Aw. 
mills  would  have  to  stop,  and  smelting-works  have  to  oe  removed  entirely  out  of  our 
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iiKmntaiDS.  Maoy  mines  could  not  be  worked  at  all,  on  aooonnt  of  want  of  timber, 
and  thas  our  main  reeoaroeof  ezistenoe — mining — would  be  severely  crippled.  Besides, 
the  large  capital  now  invested  in  machinery  would  become  nnprotitable,  and  still 
greater  sums  of  money  would  have  to  be  yearly  expended  to  supply  us  with  the  neces- 
sary wood  for  building  purposes  and  machinerv.  We  must  not  console  ourselves  with 
the  thought  that  such  a  caJamity  is  yet  far  off.  A  comparison  of  the  condition  of  our 
forests  sixteen  years  abo,  when  our  Territory  began  to  settle  up,  with  that  at  present, 
and  taking  into  consideration  that  there  is  a  geometrically  progressing  consumption 
of  wood  to  be  anticipated,  entitles  us  to  the  belief  that  twenty-five  years  fVom  now  the 
devastation  of  our  forests  will  be  complete,  and  that  our  mountains  then  will  rather 
have  the  appearance  of  enormous  ruins  than  that  of  an  inviting  field  for  human 
enterprise. 

It  would  be  a  shame  for  an  intelligent  people  to  look  with  indifference  at  such  an 
approaching^  calamity,  and  it  would  be  an  onpardonable  mistake  in  a  wise  government 
not  to  provide  in  time,  whatever  may  be  the  sacrifice,  against  an  evil  which,  when  once 
it  overtakes  us,  can  never  afterward  be  remedied,  or  at  least  not  for  centuries.  So  far 
we  have  referred  to  the  direct  results,  if  we  do  not  protect  our  forests  against  devasta- 
tion ;  but  there  are  besides,  indirectly  connected  with  it,  certain  evils  which  still  in- 
erease  the  mischief.  These  are  produced  bj  losing  the  beneficial  influences  of  our  for- 
ests upon  climate  and  vegetation.  A  forest,  or  larger  samples  of  trees  and  bushes 
growing  rather  in  close  proximity,  is.  so  to  say,  a  marine  of  moisture,  from  which  the 
atmosphere  is  constantly  supplied  with  this  commodity.  How  great  this  exhalation 
of  moisture  of  a  forest  into  tne  atmosphere  must  be  can  easily  be  concluded  by  stating 
that  experiments  have  shown  that  a  single  full-grown  lime  tree  is  able  to  exhale  twenty 
tons  of  water  from  spring  to  faJL  Further,  regular  forests  keep  the  soil  in  which  their 
roots  grow  in  a  comparatively  loose  condition,  and  thus  enable  the  melting  snows  and 
falling  rains  to  easily  sink  into  the  ground,  and  in  course  of  time  are  gradually  given 
back  to  the  atmosphere  by  exhalations  through  the  leaves,  or  run  slowly  off  if  there  be 
a  surplus  through  springs  into  the  large  water-courses.  Thev  also  attract  the  moisture 
suspended  in  the  air  and  conveyed  there  from  other  parts  of  the  earth  by  the  great  at- 
mospheric currents.  In  short,  we  may  say,  forests  form  natural  reservoirs  of  moisture ; 
fertilize  the  atmosphere  and  prevent  heavy  rains  from  rushing  suddenly  down  into  the 
valleys  and  causing  floods.  They  keep  up  a  lasting  supply  of  water  in  the  natural 
streams,  break  the  force  of  the  winds,  and  exert  generally  a  most  beneficial  influence 
on  climate  and  vegelation,  and  where  irrigation  is  to  be  used  they  may  be  considered 
their  natural  auxiliaries.  This  is  exactly  what  we  want  in  Colorado,  where  our  clim- 
ate is  so  dry  that  we  are  obliged  to  irrigate  if  we  wish  to  raise  crops,  and  where  our 
pasture  regions  will  become  more  profitable  the  more  our  atmosphere  is  moistened.  If 
we  continue  the  devastation  of  our  present  forests,  we  will  certainly  at  the  same  time 
destroy  a  great  portion  of  our  means  to  develop  our  agricultural  and  pastoral  resources ; 
and,  taking  this  together  with  the  above-^ientioned  dangers  arising  from  actual  want 
of  wood,  we  may  well  stop  and  consider  how  to  escape  these  calamities.  It  may  be, 
perhaps,  not  quite  out  of  place  here  to  refer  to  the  experience  made  in  this  respect  in 
other  countries,  as  well  in  ancient  as  in  modem  times.  The  Bible  speaks  of  the  cedars 
of  Lebanon  as  larce  and  beautiful  trees;  the  country  around  was  then  thickly  settled. 
At  present,  according  to  a  late  report,  onlv  a  few  dwarfy  trees  are  there  to  be  found, 
and  the  adjoining  country  is  a  perfect  desert,  only  able  to  support  a  few  nomadic 
hordes.  Spain,  at  the  time  of  the  Boman  republic,  was  covered  with  majestic  forests, 
and  the  Bomans  built  their  ships  there,  and  the  country  was  reno?med  for  its  fertility. 
At  present,  their  forests  have  disappeared  to  a  great  extent ;  agriculture  has  become 
of  little  profit,  and  stock-raising  has  taken  its  place,  and  a  poor,  scanty  population, 
about  one-third  of  its  former  number,  now  inhabits  the  peninsula.  We  read  the  same 
of  the  north  coast  of  Africa,  Asia  Minor,  Persia,  Qreece,  Turkey,  and  many  other  coun- 
tries. Everywhere  the  fertility  of  the  soil  has  greatly  diminished  with  the  disappear- 
ance of  the  forests,  and  where  once  300,000,000  of  people  were  living  we  can  now 
hardly  count  50,000,000.  But  more  convincing  are  the  experiences  of  modem  times 
in  Bussia,  France,  Siouth  Africa,  and  even  some  parts  of  the  United  States,  especially 
in  Ohio  and  Pennsylvania.  Everywhere  in  these  countries  the  forests  were  cut  down 
without  being  replanted,  the  natural  results  of  which  are  they  now  suffer  from  frequent 
droughts,  floods,  and  a  lower  temperature  in  winter,  and  a  frequent  failure  of  their 
crops  in  consequence. 

Of  all  Europe  only  Germany  escaped  these  evils,  and  this  only  by  introducing  in 
time  a  suitable  system  of  forest-culture,  which  is  now  brought  almost  to  perfection, 
and  no  expense  and  care  are  spared  to  sustain  it.  Great  efforts  have  been  made  for 
some  time  past  all  over  Europe,  outside  of  Germany,  to  introduce  this  system,  and 
even  an  international  forest  law  is  taken  into  serious  contemplation  by  all  sections  of 
Europe.  As  far  as  we  In  Colorado  are  concerned,  we  cannot  afford  to  delay  any  longer 
to  make  at  least  some  movement  to  save  our  forests  and  to  attempt  to  extend  them  as 
soon  as  posi^ble  even  into  onr  plains,  if  we  wish  to  fully  develop  our  agricultural, 
pastoral,  and  mining  Luterests,  and  to  escape  the  danger  of  becoming  destitute  of  the 
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Deceoarv  wood  for  bnUdiog  piiiiMMes,  foel ,  maehfnery,  &o.   Bat  we  moat  refer  to  mn  ob- 
fttacle  which  if  not  removM  would  greatly  hinder  our  pnrpose ;  this  is  the  drenmstanoe 

that  we  do  not  poaeees  the  ftill  control  of  the  forests  in  Colorado.  By  far  the  greatest 
part  of  them  is  in  the  hands  of  the  Qovernment  of  the  United  States.  Those  small 
tracts  now  owned  by  private  persons  would  hardly,  for  thepresent  at  least,  materially 
interfere  with  the  management  we  intend  to  propose.  We  think  it  essential,  nay. 
necessaiy,  for  the  fnrtherance  of  oar  object  to  acquire  not  only  the  exclusive  control 
of  all  the  government  forests  in  our  mountains,  but  also  at  least  one-foorth  of  all  the 
government  lands  on  our  plains  to  use  in  ftiture  times  for  forest- culture.  This  pro- 
posal may  seem  at  the  first  glance  as  somewhat  exorbitant,  but  we  have  no  doubt,  after 
a  little  r^ection,  that  it  will  appear  quite  proper,  nay,  even  advanta^ceous  to  all  par- 
ties concerned.  If  the  forests  of -Colorado  are  left  as  they  now  are  their  fate  is  sealed ; 
they  will  have  disappeared  before  another  generation  will  have  half  passed  away. 
There  are  a  great  number  of  cases  on  record  where  parties  have  been  prosecuted  for 
cutting  timber  on  government  lauds;  and,  although  the  facts  in  each  case  were  ande* 
niable  and  the  laws  referring  to  them  plain  and  unmistakable,  still  no  Judge  or  Jury 
can  be  found  or  ever  will  be  found  in  our  Territory  who  will  pronounce  such  trespass- 
ing parties  guilty  and  punish  them.  The  reason  is  simply  this:  We  need  the  wood 
and  cannot  exist  without  it,  and  will  have  it  as  long  as  there  is  any  left.  We  see  here 
that  great  truth  clearly  demonstrated,  ^'Keed  is  stronger  than  right."  But  with  the 
disappearance  of  our  forests  we  may  as  well  cease  our  efforts  to  progress.  Our  other- 
wise  immense  natural  wealth  will  never  be  developed  to  any  extent,  and  progress  in 
any  diiection  cannot  be  thought  of.  What  would  the  Gk)vemment  of  the  United  States 
gain  by  having  the  forests  of  Colorado  destroved  t  They  cannot  be  sold,  and  the  na- 
tional government  cannot  protect  them .  We  alone,  who  are  living  here  dependent  upon 
them  and  appreciating  their  value,  are  able  to  save  them  Arom  destruction  and  the 
chain  of  attendant  evils.  If  we  were  an  old  and  a  wealthy  people  with  a  dense  popu- 
lation, we  could  buy  the  forests :  but  we  are  young  as  a  people,  and,  as  in  aU  newlv- 
settled  countries,  we  need  our  all  to  build  canals,  ditches,  railroads,  factorles^hools, 
and  colleges,  and  fully  develop  the  resources  of  our  mines  and  virgin  soil.  Would  it 
not  be  the  wisest  policy  for  the  Government  of  the  United  States  to  transfer  the  con- 
trol of  our  forests  to  the  care  of  the  prospective  State  of  Colorado,  togecher  with  all 
the  lands  on  our  plains  needed  for  the  future  culture  of  forest  trees  f  Such  a  measure 
seems  to  us  so  plain,  so  Just,  and  advantageous  to  the  nation  at  large,  as  well  as  to  our- 
selves in  Colorado,  that  we  venture  to  propose  to  Congress  to  make  such  a  transfer. 
It  may  not  be  out  of  place  here  to  mention  that  however  wise  and  beneficial  the 


S resent  system  of  disposing  of  pnblio  lands  may  have  been  when  applied  to  other 
rates  and  Territories,  still  its  enforcement  in  Colorado  will  be  injurious  not  only  to  us. 
but  will,  if  persisted  in,  bring  destruction  and  calamity  upon  the  entire  population  of 


the  so-called  ^  Far  West.''  Here  the  climate  is  dry,  and  agriculture  is  impossible  with- 
out irrigation,  however  fertile  the  soil  may  be ;  and  if  ever  the  prairie  should  be  re- 
deemed and  made  the  home  of  a  dense  population,  it  can  only  be  effected  by  a  combi- 
nation of  irrigation  and  forest-culture.  Does  it  not  seem  to  be  the  duty  of  the  national 
government  to  protect  our  forests  from  destruction  by  putting  them  into  the  hands  of 
somebody  who  is  able  and  willing  to  protect  them  f  And  is  tnere  a  reasonable  doubt 
in  the  minds  of  any  that  those  who  are  the  most  able  to  do  so  are  the  Territorial  and 
State  governments  of  the  West  t  Congress  ought  to  pass  a  law  that,  in  countries 
where  the  climate  is  so  drv  that  agriculture  cannot  be  carried  on  without  irrigation, 
the  existing  forests  should  be  withdrawn  firom  private  entry  and  put  under  the  oon- 
trol  of  the  respective  State  or  Territorial  governments,  with  such  by-laws  as  will  pre- 
serve and  keep  them  in  a  flourishing  condition.  This  convention  has  already  em- 
bodied in  the  constitution  of  the  prospective  State  of  Colorado  the  following  i^de, 
namely : 

*'  The  general  assembly  shall  enact  laws  in  order  to  prevent  destruction  of,  and  keep 
in  good  preservation,  the  forests  upon  the  lands  of  the  State  or  upon  lands  of  the  pub- 
lic domain,  the  control  of  which  shall  be  conferred  by  Congress  upon  the  State." 

lu  contemplation  of  the  above-stated  reasons,  this  convention  respectfully  sugg^jBsts 
to  Conf^ress  to  put  the  respective  forests  and  waste  forest  grounds  of  all  those  regions 
where  irrigation  has  to  be  used  for  agricultural  purposes  under  the  control  of  the  re- 
spective Territorial  or  State  governments. 

J.  C.  WILSON, 
President  of  the  Convet^tUm. 

Attest: 

W.  W.  COULSON, 

Secretary, 

Bills  were  iotrodQced  at  the  first  session  of  the  State  legislature  for 
carrying  into  effect  the  intentions  of  the  constitution  in  respect  to  tim- 
ber-planting, bat  final  action  was  not  reached  before  adjoamment. 
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Any  person  or  aMooiation  may,  with  the  written  permiflskm  of  the  seleotmen  of  the 
town  in  which  a  highway  is  situated,  recorded  in  the  land-records  of  soeh  town,  set 
out  and  protect  trees  in  each  highway,  by  suitable  posts  and  stakes,  when  said  select- 
men shall  Judge  that  said  trees  will  not  interfere  with  ihe  public  travel,  or  injure  the 
owner  of  land  a4Joining  such  highway ;  and  no  such  tree,  post,  or  stake  shall  be  re- 
moved, except  by  written  order  of  such  selectmen,  when  necessary  for  the  purpose  of 
repairiuf^  or  ffracHng  such  highway,  or  making  it  conVenieDt  for  public  travel ;  but 
this  section  shall  not  affect  tne  power  of  the  authorities  of  any  city  or  borough  to 
adopt  regulations  regarding  such  trees  therein.— (Otfasrol  Staiutm  tf  CmneoHcutflQlb^ 
p.  833.) 

In  1877proyisioii  was  made  in  this  State  for  a  report  upon  forestry, 
BDd  the  Hod.  B.  6.  N<»rthnip  visited  Europe  nnder  a  commission  for 
this  purpose. 

DAKOTA. 

Along  an  pnbMo  highways  of  not  less  than  66  feet  in  width,  tiie  owners,  oecnpants, 
or  claimants  of  adjoining  lands  may  use  and  occupy  one  rod  in  width  of  such  hiebway 
adjoining  such  lands  for  the  purpose  of  cultivating  the  growth  of  timber  and  trees 
thereon :  PiroM$dy  That  the  same  be  kept  oontinuously  in  good  order,  and  under  ftiU 
timber  and  tree  cultivation. 

Any  person  cultivating  a  hedse  upon  his  land  adjoining  a  public  highway,  and  de- 
sirinff  to  fence  the  same,  may  p&ce  such  fence  7  Seet  over  and  upon  such  highway : 
Frmikhd,  That  it  do  not  obetroot  the  public  traveL— (JBcviMd  Code  of  Dakota,  1877,  p. 

ILLINOIS. 

AJS  ACT  to  enoonnge  tlis  Ranting  sad  growlnK  of  tlmbtr.   Appzorsd  Vebroaiy  9, 1874.    In  fefoe 

JToly  1, 1874.     . 

SsoTiinr  1.  Bo  it  ettaoled,  ^0^  That  it  shall  be  lawful  Ibt  the  Board  of  Supervisors^  or 
County  €k>romiBsionerB^  Court,  in  any  county  in  this  State,  to  offer  a  bounty  to  any  per* 
son  in  said  counter  who  shall  hereafter  plant  one  or  more  acres  of  land  ^v^ith  forest  trees, 
and  properly  cultivate  the  same  for  thrae  years,  any  sum  not  exceeding  $10  per  annum 
for  three  years  fer  each  acre  so  planted  and  cultivated :  Provided,  That  trees  so  planted 
shall  not  be  at  a  greater  distance  than  10  feet  apart  each  way. 

8ec.  2.  Any  person  claiming  the  bounty  under  this  act,  shall  make  proof  befbre  the 
county  cleric  that  he  has  compUed  with  section  one  of  this  act,  and  that  the  trees  planted 
by  him  are  in  a  healthy  and  growing  condition. 

Sec.  3.  Upon  proof  of  a  compliance  with  this  act,  the  county  clerk  shall  issue  his  cer- 
tificate to  tne  person  entitled  to  the  same»  setting  fbrth  that  the  provisions  of  this  act 
have  been  complied  with,  and  the  number  of  acres  so  planted. 

Sec.  4.  The  Board  of  Supervisors,  or  County  Commissioners'  Court,  desiring  to  offer 
the  bounty  herein  provided  for,  shall  do  so  by  resolution,  to  be  made  of  record,  and 
giving  notice  in  some  newspaper  published  in  the  county,  three  weeks  prior  to  the  first 
day  of  April  of  each  year ;  said  resolution  and  notice  to  state  the  amount  of  bounty 
offered  for  each  acre  planted  and  cultivated. 

IOWA. 

AS  ACTtoeaeommsthpylaattogsadgroiriagof  ttobdyfhiit-ireesiaiid  hedges.   Apinored  April 

6.1868. 

fiEcnoN  I,  M$H  iiuuM,  ^.,  That  there  AM  be  exempt  fbom  taxsction  [of]  the  real 
and  peisooal  property  of  each  tax*payer  who  shaU,  within  the  State  of  Iowa,  plant  and 
snitMily  cultivate  one  or  more  acres  of  forest  trees  Cor  timber^  the  sum  of  (100  for  ten 
years  n>r  each  acre  so  planted  and  cultivated :  Provided,  That  the  trees  on  said  land 
Shan  not  exceed  eig^t  feet  apart,  and  shall  be  kept  in  a  healthy  and  growing  condition. 

Sbc  2.  That  there  shall  be  exempt  from  taxation  [of]  the  real  andpersonal  property 
of  each  tax-payer  who  shall,  within  the  State,  plant  and  suitably  cultrrate  one  or  moro 
acres  of  fruit-trees,  the  sum  of  950  for  five  years  for  each  aero  so  planted  and  culti- 
vated: Provided",  That  the  trees  on  said  land  shall  not  exceed  thirty-three  feet  apart, 
and  shall  be  kept  in  a  healthy  condition. 

Bbc.  3.  I^Mvons  dlaiming  the  benefit  of  such  exemption  shall,  at  the  time  of  making 
HoM  anonaJ  asaessment,  upim  showing  to  the  satisfaction  of  the  assessor  of  the  township 
In  which  he  xMdea  that  he  has  complied  with  the  provisions  of  Ecctious  one  and  two  6t 


Digitized  by^OOQlC 


206         STATE  LAWS  FOB  FROMOTIOK  OF  TBEE-PLANTING. 

this  aot,  be  entitled  to  have  dedacted  from  tbe  yalnfttloii  of  hie  real  or  peraoDtl  prop- 
erty by  the  said  assessor  the  amoant  hereinbefore  provided,  and  it  is  hmeby  made  the 
duty  of  said  assessor  to  make  returns  to  the  Board  of  Sapervisors  of  his  coonty  of  the 
name  of  each  person  claiming  exemption,  the  quantity  of  lands  planted  to  timber  or 
fruit-trees,  ana  the  amonnt  dedacted  from  the  valnation  of  his  property. 

Seo.  4.  If  any  person  claiming  exemption  under  the  provisions  of  this  act  shall  feel 
himself  aggrieved  by  the  decision  of  the  assessor  in  the  rcjectidn  of  his  daim,  then 
the  said  owner  or  applicant  may  apply  to  the  Board  of  Sapervisors  of  his  county,  at 
their  meeting  in  June,  to  have  the  same  corrected  in  the  same  manner  as  other  errone- 
ous assessments. 

Sko.  5.  The  Board  of  Supervisors  of  each  county  in  this  State  is  hereby  empowered  at 
the  June  meeting,  A.  D.  Ib68,  and  at  their  January  meeting  in  each  year  thereafter,  to 
exempt  from  taxation,  except  for  State  purposes,  tbe  real  or  personal  property  of  each 
tax-pa^  er  who  shall,  within  the  county,  witnin  such  year,  pluit  and  suitably  cultivate, 
or  having  within  such  year  or  the  two  preeeding  years  planted,  shall  suitably  cultivate 
one  or  more  acres  of  forest-trees  for  timber,  to  an  amount  not  exceeding  $300  for  each 
acre :  Provided,  That  said  board  may  fix  the  minimum  number  of  trees  which  shall  be 
grown  on  each  acre. 

Sec.  6.  Such  Board  is  also  empowered  at  the  same  time  to  make  a  similar  exemption 
for  every  half  mile  of  hedge,  and  for  every  mile  of  shade-trees  along  the  public  highway, 
and  for  every  acre  of  fruit-trees  so  planted  and  cultivated,  and  to  estabUsh  tl£  rules 
and  regulations  in  reference  to  the  planting  and  cultivating  of  hedges,  shade  and  fruit 
trees,  and  the  distanoe  at  which  they  shall  be  planted,  whfoh  shalT  be  complied  with 
by  persons  asking  such  exemption. 

Skc.  7.  Any  person  claiming  the  benefit  of  such  exemption  may  appear  before  the 
Board  of  Supervisors  at  any  regular  meeting,  and  upon  making  proof  by  sworn  evi- 
dence, showing  to  the  satisliAction  of  such  Board  that  he  has  complied  with  the  require- 
ments which  entitle  him  to  such  exemption,  he  shall  receive  from  the  clerk  of  the 
board  a  certificate  stating  the  amount  of  the  exemption,  which  shall  be  received  by 
the  conntytreasurer  in  satis&ction  of  the  taxes  exempted.^ 

Sbo.  8.  This  act,  being  deemed  of  immediate  importance,  shall  take  effect  and  be  in 
force  from  and  after  its  publication  in  the  Iowa  State  Register  and  Iowa  Homeetead, 
newspapeiB  published  at  Des  Moines,  Iowa. 

The  sixth  section  of  the  preceding  law  was  amended  Febraaiy  21| 
1872  (chap.  3,  laws  of  the  fourteenth  general  assembly),  as  follows : 

Sbo  6w  Such  board  is  also  empowered  at  the  same  time  to  make  a  similar  exemption  for 
every  half  mile  of  hedge  and  for  every  mile  of  shade-trees  along  a  public  highway 
and  for  every  acre  of  frait-trees  planted  imd  cultivated  as  an  orchard,  and  to  make 
one-half  of  such  exemption  for  every  quarter  of  a  mile  of  hedge,  and  every  half  mile  of 
shade-trees  along  the  public  highways  so  planted  and  cultivated,  and  to  establish  rules 
and  regulations  In  reference  to  the  planting  and  cultivation  of  hedges,  shade  and  fruit 
trees,  and  the  distance  at  which  thev  shall  be  planted,  and  which  shall  be  complied 
with  by  persons  asking  such  exemption :  Prwiaedy  That  under  this  act,  and  the  act 
to  which  this  is  amendatory,  no  person  shall  have  to  exceed  one-half  his  real  estate  ex- 
empted from  taxation :  And  provided  further,  That  the  owners  or  proprietors  of  nnr- 
aeries  for  the  growing  of  forest-trees  shall  not  be  entitled  to  any  exemption  for  any 
trees  grown  fbr  sale  alone.* 

KANSAS. 

An  act  was  passed  by  the  legislature  of  E^ansas,  March  2, 1868^  to 
encoarage  the  growth  of  forest-trees  by  offering  a  bonnty  of  $2  for 
every  acre  of  prairie  land  that  might  be  planted  within  ten  years  wiUi 
any  kind  of  forest-trees  excepting  black  locnst  and  sncoessfally  grown 
and  cnltivated  for  three  years.  A  like  bounty  was  offered  for  each  half 
mile  of  trees  planted  along  any  public  highway  not  more  than  a  rod 
apart,  and  cultivated  and  protected  three  years.  The  bonnty  was  to 
continue  twenty-five  years  (commencing  three  years  after  planting),  if 
the  plantation  was  kept  in  growing  condition  during  that  time.    Proper 

>  See  amendment  following. 

'  The  secretary  of  the  State  Agricultural  Society,  in  remarking  upon  this  act.  says : 
**  The  law  is  too  cumbersome.  It  is  loaded  down  with  so  many  things  to  do  before  ex- 
emption is  made  that  it  is  practically  a  failure.  *  *  *  It  is  submitted  that  the 
simplest  form  of  legislation,  and  one  promising  the  best  results,  is  to  ofier  a  direct 
bounty  In  cash  to  the  cultivator  of  a  given  area  of  artificial  timber.  A  few  years 
would  so  thoroughly  satisfy  every  one  of  the  benefit  of  arboriculture  that  the  bounty 
would  be  no  longer  needed  as  a  stimulus." — {Report  1874,  p.  26.) 
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proofe  of  planting  and  of  condition  were  to  be  established,  and  an  annnal 
report  was  requirea** 

The  above  was  amended  Febmary  29,  1872,  by  requiring  the  planta- 
tion to  iuclode  at  least  160  trees  to  the  acre,  and  allowing  bounties  to 
begin  with  1872  and  to  continue  twenty-five  years.* 

This  act  was  repealed  March  26, 1874.' 

By  an  act  approved  March  3, 1868,  it  is  provided  that  if  any  person 
shall  cut  down,  injure,  or  destroy  or  carry  away  any  tree  placed  or  grow- 
ing for  use,  shade,  or  ornament,  or  any  timber,  &c.,  the  party  so  offend- 
iog  shall  pay  the  injured  treble  the  value  of  the  thing  so  injured,  with 
costs,  and  shuall  be  deemed  guilty  of  a  misdemeanor,  and  shall  be  subject 
to  a  fine  not  exceeding  $500. 

The  general  statutes  of  Kansas  (chap,  xl),  allow  owners  who  may  wish 
to  plant  a  hedge  along  the  highway,  to  fence  in  for  not  more  than  five 
years,  a  strip  of  the  road  not  more  than  eight  feet  from  the  outer  line, 
except  in  the  corporate  limits  of  cities. 

MAINB. 

The  Maine  Board  of  Agriculture,  in  January,  1869,  appointed  a  com- 
mittee, consisting  of  Mr.  Galvin  Chamberlain,  and  Stephen  L.  Ooodale, 
their  secretary,  to  present  to  the  legislature  such  suggestions  as  they 
might  deem  important  with  reference  to  the  expediency  of  inaugurating 
a  State  policy  for  encouraging  the  preservation  and  production  of  for- 
est-trees, and  to  call  the  attention  of  Ck>ngre88  to  the  same  subject. 
Their  memorial  is  given  in  the  annual  report  of  the  Board  for  1869  (pp. 
65-85),  accompanied  by  the  draught  of  a  bill.  The  action  of  the  legisla- 
ture at  that  session  was  limited  to  its  being  printed  for  the  use  of  the 
two  Houses  and  referred  to  the  next  legislature.  The  memorial,  in 
q)eiUciDg  upon  the  duty  of  the  State  in  this  regard,  says : 

Men  need  to  be  tatight  that  we  have  no  moral  right  to  follow  blindly  on  instinct  that 
leads  only  to  present  personal  adyantase,  regaidless  of  wide-spread  fhtnre  evils  as  a  con- 
sequent ;  tbat  we  are  bnt  tenants  of  this  beiMitifal  eartb,  not  owneis  in  perpetuity :  and 
that  we  have  do  right  to  injure  the  ioberitance  of  those  who  succeed  us,  but  rather  a 
duty  to  leave  it  better  for  our  haying  occupied  it  our  allotted  time.  Men  need  to  be 
taught  to  plant  trees,  and  their  chiKlren  to  plant  trees  and  to  loye  them.  Owners  of 
poor  lands  need  advice  and  direction  in  planting  wood  upon  them,  as  a  crop  more  hope- 
nil  in  ricbes  to  future  heirs  than  usual  ezpcotations  from  wasted  fields.  Owners  of 
good  lands  in  Maine,  or  elsewhere,  will,  in  the  fhtnre,  learn  that  their  bleak  fields,  if 
Judiciously  planted  with  wood  to  the  extent  of  40  per  cent,  of  area,  will  produce  on 
the  remaining  60  more  in  all  kinds  of  orops  than  the  whole  now  does,  or  can  be  made 
to  do  under  any  other  possible  oourse  of  treatment.  Lands  w^  sheltered  can  and  do 
produoe  winter  wheat  in  Maine  as  weU  as  in  England,  or  on  the  new  lands  at  the  West. 
An  immediate  adoption  of  shelt^  to  aU  lands  would  result,  as  soon  as  such  shelter 
Qould  be  matured,  in  the  independence  of  our  State  from  imported  grain.  We  speak 
eonfidentlyy  because  adyisedly,  on  this  point.  While  the  State  has  manifested  a  lauda- 
ble ambitum  in  deyeloping  its  resources,  while  it  has  wisely  proyided  guardians  for 
the  fisheiiee.  and  a  oommiBsion  on  water-powar,  it  has  not  yet  recognized  the  more  im- 

CEUit  public  concern  that  underlies  both  those  and  aU  other  interests.  We  belieye 
to  be  an  important  public  matter  that  does  not  lie  outside  of  legitimate  legisla- 
tien.  Shall  the  legislative  voice  oontinue  silent  on  the  matter  of  fore»ta  till  the  last 
tree  shall  bo  out,  &us  insuring  dry  channels  to  the  riicen  and  the  conseauent  death  of 
the^Mss  f  Must  ike  man  of  Christendom  be  taught  that  monarchies  alone  are  com- 
petent to  ffoand  and  preserve  physical' nature  so  as  to  yield  its  sustenance  in  a  perpetual 
round  f  Or  ahaU  a  professed  Republic  for  once  arise  from  an  unaccountable  lethargy 
and  assert  itafinroe  In  its  determination  to  protect  Itself,  and  make  its  declaration  of 
'inttfitioB  to  have  a  oonntry  in  the  distant  future  worth  possessing  and  worth  presery« 


A  Qmtral  Statutes  of  Kanaaa  (1868),  p.  1094. 
>Chap.  304,  Law8  of  Kansas  (1872),  p.  402. 
•Chap.  76,  Laws  of  Kansas  (1874),  p.  110. 
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This  aetioQ  of  tbe  State  Board  of  Agrtevltare  was  followed,  three 
years  after,  by  tbe  passage  of  the  following  law :     * 

AX  ACT  fn  the  eoooimgement  of  the  growlh  of  trees.    Approred  Vthnmrf  10, 187S. 

Be  it  enacted,  Ac^  That  any  landholde?  in  this  State,  who  chall  pUot  or  Mt  apart  any 
cleared  lands,  or  lands  from  which  tbe  primitive  forests  shall  have  been  removed,  for 
the  growth  and  protection  of  forest  trees,  within  ten  years  after  tbe  passage  of  this 
act,  and  shall  snocessfnllj  grow  and  cnltivate  the  same  for  three  years,  the  trees  being 
not  less  in  number  than  ifiOO  on  each  acre  and  well  distriboted  over  the  same,  then, 
on  application  of  the  owner  or  ocenpant  of  sach  lands,  to  the  assessors  of  the  town  in 
which  the  same  is  sitnated  and  is  so  snccessfally  cultivated  or  set  apart  to  fmoest  trees^ 
and  at  the  same  time  of  sach  application  shall  file  with  said  assessors  a  correct  plat  of 
such  lands»  with  deserif  tion  of  their  location,  and  setting  forth  all  the  fsots  in  relation 
to  the  growth  and  cultivation  of  said  grove  of  trees  or  incipient  forest,  the  same  shall 
be  exempt  from  taxation  for  twenty  years  thereafter:  Prmjidedf  Such  grove  or  plantap 
tiou  of  trees  shall  daring  that  periodfbe  kept  alive  and  in  a  thriving  condition.^ 

MA8SAOHX78BTTS. 

Every  sneh  society  [referriDg  to  agrlcaltaral  societies  receiving  tbe 
bounty  of  the  State]  shall  annually  offer  sach  premiums  and  encourage- 
ment for  the  raising  and  preserving  of  oaks  and  other  forest  trees  as 
to  them  shall  seem  proper  and  best  adapted  to  perpetuate,  within  the 
State,  an  adequate  supply  of  ship  timbers.— (Oan^ol  Statutes  ofMa$s^ 
chap.  66,  sec.  8.) 

Ten  or  more  persons  in  any  county,  city,  or  town  within  the  State, 
•  who,  by  agreement  in  writing,  associate  for  tbe  purpose  of  encouraging 
agriculture,  horticultuFB,  or  for  improving  and  ornamenting  the  streets 
and  public  square  of  any  city  or  town  by  planting  and  cultivating 
ornamental  trees  therein,  may  become  a  corporation  by  such  name  as 
they  may  assume  therefor,  upon  calling  their  first  meeting  and  being 
organized  in  the  manner  provided  in  sections  ten  and  eleven  of  chapter 
thirty-three;  and  shall  thereupon,  daring  the  pleasure  of  the  legislatare, 
have  for  their  purposes  all  the  rights,  powers,  and  privileges  given  by 
sections  ten  to  thirteen  of  said  chapter  inclusive,  and  may  hold  real 
and  personal  estate  not  exceeding  ten  thousand  dollars.  (16.,  chap.  66, 
sec.  17.) 

KICEIQAN. 

The  planting  of  trees  or  ehrube  in  the  Highteaff. 

[AmeDdment  to  aeo.  9,  ohsp.  9S,  Compiled  Lswt,  sppoovvd  lianb  ftt,  18t7.] 

Section  1.  Any  person  or  persons  owning  or  ooeupying  land  adjoining  any  highway 
not  less  than  tliree  rods  wide,  may  plant  or  set  out  trees  or  shrubs  on  eaeh  side  of  said 
highway  contiffuoos  to  his  land ;  whioh  trees  or  shrubs  shall  be  set  in  regular  rows  at 
a  distauoe  not  less  than  six  feet  ttom  each  other,  and  within  eight  feet  of  tbe  margin 
of  tbe  highway.  Provided^  That  in  incorporated  villages  or  eities  the  common  council 
of  such  cities  or  yiUs^es  may  fix  and  determine  the  distance  that  such  trees  diall  be 
set  from  tlie  margin  of  tbe  highway  therein :  and  any  such  person  owning  or  occupying 
land  contiguous  to  any  highway,  and  who  is  assessed  any  highway  or  poll  tax,  may 
cause  to  be  paid  of  such  tax  a  sum  not  exceeding  twenty-llTe  per  cent  for  any  years,  by 

1  The  above  statute  is  in  substance  the  first  section  only  of  the  bill  proposed.  Tlia 
remainder  of  the  proposed  law  allowed  owners  to  plant  or  set  out  trees  in  regular 
rows  on  either  side  of  the  highway  within  six  feet  of  tbe  margin,  and.  If  of  the  eveigreen 
species,  not  more  thaii  six  leet  apart,  and  so  trimmed  as  to  promise  to  result  in  a  wind 
screen  against  drifting  snows.  After  three  years'  suoeestful  training  he  was  to  re* 
oeive  $10  per  mile  of  annual  exemption  from  highway,  poU,  or  other  taxes  for  a  period 
of  twenty  years,  tbe  screen  being  kept  in  oood  eondition  daring  this  period.    It  also  ' 

Erovided  i>enalties  of  $5  to  $50  for  removal  or  injury  of  trees  thus  planted  (reserving, 
owever,  to  town-officers,  tbe  right  of  removal,  if  deemed  an  obstruotion),  and  a  fine  of 
$1  to  $10  for  bitching  horses  or  other  beasts  to  trees  owned  by  another,  the  prosecution 
being  brought  by  the  owner  or  tenant,  or  by  the  surveyor  of  the  highway  of  the  dis- 
trict where  the  act  was  done. 
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plwitin^  trees  or  ebrabe  in  the  maighi  of  the  highwav,  in  a  space  no4i  exceedinii^  ei/o^bt 
net  in  width  from  the  margins  of  the  highway,  which  smn,  when  so  paid,  shim  be 
credited  npon  his  highway  or  poll  tax  for  tnat  year;  and  any  overseer  of  the  highway 
may  cause  a  portion,  not  exceeding  ten  per  cent.  o(  the  highway  tax  in  his  rood  dis- 
trict, to  be  expended  in  setting  oat  trees  or  shrubs,  in  a  ^aoe  not  exceeding  eight 
fbet  in  width  from  the  margin  of  the  highway. 

2.  Any  person  who  shall  (except  asnereinafter  provided)  willfnlly  injnre,  deface, 
tear,  or  destroy  any  tree  or  sbmb  thns  planted  along  the  margin  of  the  Lighway,  or 
purposely  left  there  for  shade  or  ornament,  shall  forfeit  a  sum  not  less  tluin  $5  nor 
more  than  $100  for  each  offense,  which  sum  may  be  recovered  in  any  court  of  compe- 
tent jurisdiction :  Promdedy  That  whenever  it  shall  appear  to  the  board  of  commis- 
sioners of  highways  in  any  town  in  this  State,  that  any  shade  or  ornamental  trees  or 
flbmbs  are  an  obstruction  or  an  injury  to  any  highway,  said  trees  or  shruljs  maybe  cut 
down  and  removed  by  order  of  the  aforesaid  board  of  commissioners  of  highways. 

3.  Any  person  who  shall  negligently  or  carelessly  suffer  any  horse  or  other  beast 
driven  by  him,  or  any  beast  belonging  to  him  and  lawfully  in  highway,  to  break  down, 
destroy,  or  injnre  any  tree  or  shrub  not  his  own,  standing  for  use  or  ornament  in  any 
highway,  or  negligently  or  willfully,  by  any  other  means,  shall  break  down,  destroy,  or 
injare  any  such  tree  or  shrub,  shall  be  subject  to  an  action  for  damages  in  a  sum  not 
lees  than  $1  nor  more  than  $25  for  each  offense,  to  be  recovered  at  tbe  suit  of  the  owner 
or  tenant  of  the  land  in  front  of  which  such  tree  or  shrub  stands,  or  of  the  overseer 
of  the  highway  in  whose  road  district  such  tree  or  shrub  may  be  situated. 

4.  This  act  shall  take  effect  immediately. 

MINNESOTA. 

The  first  act  for  the  direct  eDcoaragement  of  tree-pIantlDg  in  this 
State  was  entitled  ''An  act  to  encourage  the  planting  and  growing  of 
timber  and  shade  trees,'*  approved  March  6, 1871.'  It  provided  an  an- 
nual bounty  of  $2  an  acre  for  ten  years,  commencing  three  years  after 
planting,  and  a  like  bonnty  for  every  half  mile  of  trees  planted  along 
the  highways.  This  act  was  further  amended  February  20, 1873,  as  fol- 
lows: 

Beit  enacted  hy  t\e  legislature  of  the  State  of  Minnesota : 

Section  1.  That  every  person  planting  one  acre  or  more  of  prairie  iMid,  within  five 
years  after  the  passage  of  this  act,  with  aoy  kind  of  forest  trees,  except  black  locn8t,.> 
and  successfully  growing  and  cultivating  the  same  for  three  years,  and  every  person 
planting,  protecting,  and  cultivating  for  three  years  one-half  mile  or  more  of  forest 
trees,  along  any  public  highway,  said  trees  to  be  planted  so  as  to  stand  not  more  than 
one  rod  apart  at  the  end  of  three  years,  and,  when  planted  on  each  side  of  any  high- 
way, such  trees  shaU  not  be  planted  witbin  the  four-rod  limit  of  such  highway,  shall 
be  entitled  to  receive  for  ten  years  thereafter,  an  annual  bonnty  of  two  dollars  for 
each  aero,  and  two  dollars  for  each  half  mile  so  planted  and  cultivated,  to  be  paid  out 
of  the  State  treasury ;  but  such  bounty  shall  not  be  paid  any  longer  than  such  grove 
or  line  of  trees  is  maintained  and  kept  in  growing  condition. 

8bc.  2.  Any  person  wishing  to  secure  the  benefit  of  this  act,  shall,  witbin  three 
years  after  planting  such  grove  or  line  of  trees,  and  annuaUy  thereafter,  file  with  the 
county  auditor  of  the  oounty  in  which  the  same  is  located,  a  oorreet  plat  of  tbe  land, 
describing  the  section  or  fraction  thereof  on  which  such  srove  <^  line  of  trees  has  been 
planted  or  cultivated,  and  shall  make  due  proof  of  such  planting  and  cultivation,  as 
weU  as  of  the  title  to  the  land,  by  the  oath  of  the  owner  and  the  affidavit  of  two  house- 
headers  residing  in  the  vicinity,  setting  forth  the  facts  in  relation  to  the  growth  and 
cultivation  of  tbe  grove  or  line  of  treeu  for  which  such  bounty  is  demandea.  The  sev- 
eral county  auditors  shall  annually,  on  or  before  the  first  day  ef  August,  forward  to  the 
State  auditor  a  certified  list  of  all  the  lands  and  tree-plantimg  reported  and  verified  to 
them  in  compliance  with  this  act,  with  the  names  and  post-ofilce  address  of  tb» 
respective  owners  thereof;  providing  this  act  phall  not  apply  to  any  railroad  company 
for  planting  of  trees  within  two  handred  feet  of  its  track  ibr  the  purpose  of  snow-fence. 

8eo.  S.  If  the  State  auditor  shall  find  that  the  provisions  of  this  act  have  been  duly 
complied  with,  he  shall  issue  to  the  several  applicants  entitled  thereto  his  warrant 
upon  the  State  treasurer  for  the  bounty  namea  in  the  first  section,  on  or  before  the 

^  This  adverse  opinion  of  the  value  of  the  black  locust  is  believed  by  many  to  be 
nidost.  It  has  been  found,  in  some  sections  of  tbe  country  at  least,  that  the  borer  in 
a  d^nse  forest  wiU  injure  only  the  margin  of  the  plantation.  We  have,  however,  been 
informed  of  cases  in  some  of  the  western  States,  where  this  rule  did  not  prevail. 

14  F 
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first  MoDday  of  October  in  each  year :  Provided^  That  if  the  aggregate  of  the  boan^ 
so  applied  for  shall  Id  any  one  year  exceed  twen^  thoosand  dollars,  it  shall  be  the 
duty  of  the  State  aaditor,  on  the  first  Monday  of  October  in  saoh  year,  to  equitably 
distribute  twenty  thoasand  dollars,  and  no  greater  sum,  among  the  claimants  who  may 
be  entitled  to  the  aforesaid  bounty,  and  his  warrants  for  such  pro  rata  shall  relieve 
the  State  from  further  claims  for  such  year. 
Sec.  4.  This  act  shall  take  effiact  and  be  in  force  from  and 'after  its  passage.* 

AN  ACT  tn  the  proteotion  of  shade  treee  in  townn  and  cities.  Approred  Hftrdh  5, 1877. 
[Gton.  Uw*  of  MinnesoU,  1877,  p.  389.] 

Section  1.  Be  it  enaotedj  ^c,  That,  for  the  purpose  of  promoting  the  planting  and 
protection  of  shade  trees  in  this  State,  whenever  portions  of  any  recorded  city  or  vil- 
lage plat,  or  portions  of  any  legal  additions  thereto,  are  wholly  unoccupied,  and  the 
streets  and  alleys  lying  wholly  within  or  legally  belonging  and  adjoining  to  such  un- 
occupied parts  are  not  used  for  public  travel,  it  shall  be  lawful  for  the  owner  or  ownera 
thereof,  for  the  purpose  of  protecting  such  shade  trees  as  may  be  set  out  therein,  to  leuce 
up  and  inclose  the  same  for  the  period  of  five  years  from  and  after  the  passage  of  thta 
act,  the  same  as  if  such  land  had  not  been  platted  and  recorded :  Pravidedy  kowewr. 
That  prior  to  such  fencing  of  said  land  embracing,  streets,  the  consent  of  the  proper 
city  or  village  authorities  shall  be  first  had  and  obtained. 

Sec.  2.  TMs  act  shall  take  effect  and  be  in  force  ftom  and  after  its  passage. 

MISSOUBI. 

AN  ACT  to  euMxmnige  tbe  growth  of  forest  trees.    Approved  Ksroh  25, 1870. 

Section  1.  Every  person  planting  one  acre  or  more  of  prairie 4and,  within  ten  years 
after  the  passage  of  this  act,  with  any  kind  of  forest  trees  except  black  locust,  and 
the  successful  growing  and  cultivating  the  same  for  three  years,  and  every  person 
planting,  protecting,  and  cultivating  for  three  years  one-quarter  of  a  mile  or  more  of 
forest  trees  upon  hip  own  land,  to  be  set  not  more  than  one  rod  apart,  and  to  stand  at 
the  end  of  three  years  not  more  than  two  rods  apart,  shall  be  entitled  to  receive  for 
£fieen  years,  commencing  three  years  af^er  said  ffrove  or  line  of  trees  has  been  plaotedt 
an  annual  bounty  of  two  dollars  per  acre  for  each  acre  so  planted,  and  two  dollars  for 
eaf^h  quarter  of  a  mile  so  planted,  to  be  paid  by  the  connty.  Said  bounty  shall  not  be 
paid  any  longer  than  said  grove  or  line  of  trees  is  cultivated,  kept  alive,  and  in  a  grow- 
.  ing  condition. 

§KC.  2.  Any  person  wishing  to  avail  himself  of  the  provisions  of  this  act,  shall,  within 
^hree  years  after  planting  said  grove  or  line  of  trees,  file  with  the  clerk  of  the  connty 
court  a  correct  plat  of  said  grove  or  line  of  trees,  showing  on  what  section  said  grove 
or  line  of  trees  is  situated,  attested  bv  his  own  oath,  and  the  affidavit  of  at  least  two 
Ihouseholders  of  the  vicinity,  settinc  forth  all  the  facts  in  relation  to  the  growth  and 
cultivation  of  said  grove  or  line  of  trees. 

Sec  3.  The  county  clerk  shall  present  said  plat  and  affidavit  before  the  connty  conrl^ 
^nd  if  the  court  find  from  the  fiMts  derived  from  the  plat,  affidavits,  and  other  sonrees 
that  section  one  of  this  act  has  been  fully  complied  with,  they  shall  issue  a  warrant  on 
(the  county  treasurer  for  the  amount  found  due. 

Sec.  4.  Such  certificate  shall  be  received  and  taken  by  the  oolleotor  of  revenue  of 
the  county  in  which  the  same  was  given,  for  connty  taxes,  and  such  oolleotor  shall  be 
allowed  credit  to  the  amount  of  such  certificate  on  behalf  of  the  county. 

Sec.  5.  The  certificates  and  proofs  provided  for  in  this  act  shall  be  renewed  amra- 
aUv. 

Sec.  6.  This  act  shall  take  effect  and  be  in  force  tnm  and  after  its  passage. 

The  above  act  was  amended  Febrnary  4, 1876,  withoat  materially 
^banging  its  coDditioDS,  other  than  by  extending  Uie  time  to  ten  years 
irom  the  date  of  this  act» 

snesBRASEA* 

The  legislature  of  this  State,  by  an  act  passed  Febrnary  12, 1869, 
provided  an  exemption  of  $100  a  year  for  five  yeara  on  every  acre  of 
4)rees  planted  and  cultivated,  provided  that  the  distance  apart  should 
Dot  exceed  twelve  feet,  and  that  they  should  be  kept  alive  and  growing. 
Persons  without  titles  to  real  estate  but  living  upon  homesteads  under 

'  By  a  singular  oversight-,  no  provision  was  made  by  law  whereby  those  who  had 
•earned  these  bounties  ooula  get  their  pay,  as  no  money  has  been  appropriated.  Thia 
neglect  haa  caused  complaint,  and  should  be  remedied  withoat  delay. 
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the  act  of  Congress,  were  to  be  allowed  for  each  acre  of  timber  ander 
this  act  an  exemption  of  $50  aDDually  for  five  jears.^ 

The  coDStitQtioQ  of  1875  forbids  the  exemption  of  private  property 
£rom  taxation,  bot  contains  the  following  provision : 

The  legislature  may  provide  that  the  increased  valne  of  lands,  by  reason  of  live 
fences,  fruit  and  forest  trees  grown  and  cultivated  thereon,  shall  not  be  taken  into 
account  in  the  assessment  thereol    (Art.  ix,  sec.  2.) 

NEVADA* 

The  first  act  passed  by  this  State  for  the  enconragement  of  tree-plant- 
ing was  dated  November  7, 1873,  and  was  limited  to  five  years.  It  was 
amended  March  5, 1877,  and  now  stands  as  follows : 

Section  L  Every  person  planting  one  acre  or  more  of  laud,  within  ten  years  after 
the  passage  of  this  act  [of  1877]  with  any  kind  of  forest  or  shade  trees,  and  successfully 
glowing  and  cultivating  the  same  for  tlu'ee  years,  and  any  person  planting,  protecting, 
and  cultivating  for  three  years,  one-half  mile  or  more  of  forest  or  shade  trees  along 
any  public  highway,  said  trees  to  be  planted  so  as  to  stand,  at  the  end  of  three  years,  one 
rod  apart,  shall  be  entitled  to  receive  for  twenty  years,  commeccing  two  years  after 
said  grove  or  line  of  trees  has  been  planted,  an  annual  bounty  of  ten  dollars  per  acre 
for  each  acre  so  planted,  and  ten  dollars  per  acre  for  each  half  mile  so  planted,  to  be 
paid  out  of  the  county  treasury  of  the  county  in  which  said  grove  or  line  of  trees 
may  be  situated ;  such  bounty  shall  not  be  paid  any  longer  than  said  grove  or  line 
of  trees  is  cultivated  and  kept  alive  in  crowing  condition. 

Sko.  3.  Any  persons  wishing  to  avail  themselves  of  the  provisions  of  section  one  of  this 
set  sfaaU,^  within  two  years  s^r  planting  said  grove  or  line  of  trees,  showing  on  what 
section  or  other  piece  of  land  said  grove  or  line  of  trees  is  situated,  attested  by  his  own 
oath  and  the  afQdavit  of  at  least  two  householders  of  the  vicinity,  setting  forth  all  the 
facts  in  relation  to  the  growth  and  cultivation  of  said  grove  or  line  of  trees.  The 
eoun^  clerk  shall  lay  such  plat  and  afiSdavit  before  the  Board  of  County  Commissioners, 
and  if  they  find,  fh>m  all  the  evidence,  that  section  one  of  this  act  has  been  fully  com- 
plied with,  shall  cause  warrantn  to  be  issued  upon  the  county  tnrasury  of  the  county 
tor  the  bounty  above  provided  for. 

Sec.  3.  The  affidavit  of  the  claimant  and  of  at  least  two  householders  of  his  vicinity, 
showing  the  growth  and  condition  of  such  trees,  shall  be  filed  each  year  in  the  office 
of  the  oounty  clerk  before  the  Commissioners  shall  authorize  warrants  to  be  drawn 
on  the  oounty  treasury  for  the  bounty  for  that  year:  Providedf  That  the  provisions 
of  this  act  shall  in  no  wise  apply  to  willows  and  cottonwood,  planted  for  the  express 
purpose  of  protecting  the  banks  of  ditches  and  canals. 

Sec  4.  It  is  hereby  provided  that  the  planting  of  forest  and  shade  trees,  as  men- 
tioned in  thte  Mt,  shall  in  no  manner  add  to  or  increase  the  taxable  value  of  said  land. 

Sxc.  5w  If  any  person  shall  cut  down,  ii\jure,  or  destroy,  or  carry  away  any  tree 
planted  or  growing  for  use,  or  shade,  or  ornament,  or  any  timber,  rails,  wood,  standing, 
oeing,  or  growing  on  the  land  of  any  other  person,  the  party  so  offending  shall  pay  to 
the  party  iiv|ured  thrice  the  value  of  the  property  so  injured,  destroyed,  or  carried 
away,  and  shall  be  deemed  guilty  of  a  misdemeanor,  and  suljject  to  a  fine  not  exceed- 
ing one  hundred  doUacs.' 

NEW  HAlUPSHnUB* 

Every  town  shall  have  full  control  of  the  shade-trees  sitnated  within  the  limits  of 
any  public  street  or  highway  in  such  town,  and  shall  have  full  power  to  make  such 
regulations  from  time  to  time  as  may  be  deemed  necessary  for  the  protection  and  prse- 
ervation  of  the  same.  ^ 

*  Governor  Furnas,  in  his  inaugural  message  to  the  legislature,  /annary  10,  1873, 
caUed  attention  to  the  ox>eration  of  the  law  exempting  fix>m  taxation  by  reason  of  tree- 
planting  as  tending  to  become  oppressive  in  some  cases.  He  thought  that  a  more  ef- 
ficient plan  could  be  adopted  at  much  less  expense.  The  act  had  cost  the  State  at  least 
iSOOjOOO  durhiff  the  past  year.  He  advised  its  repeal,  and  the  creation  of  a  tree  com- 
missioner or  State  forester,  and  a  law  requiring  all  State  and  county  a^cultnral 
organizations  topay  a  liberal  per  cent,  of  the  sums  reeeived  f^om  the  public  treasury 
as  premiums.  He  thought  that  this  course  would  accomplish  much  more  good,  and  at 
m^  a  tenth  of  the  expiense. 

*  There  appears  to  be  an  omission  of  some  words  at  this  place.  A  comparison  shows 
that  the  language  is  quoted  literally  from  the  statutes. 

^  By  an  act  approved  March  3, 1871,  a  fine  of  not  over  $500  may  be  imposed  for  ear' 
tree  cut  or  removed  from  lands  belonging  to  the  State,  or  to  corporations  or  persons 
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If  any  owner  of  real  estate  deeires  to  move  any  shade  tiee  or  trees  eitnate  betweea 
the  oarriage-path  and  sidewalk,  or  within  the  limits  of  any  puhlic  street,  he  shall 
first  obtain  leave  of  the  selectmen,  or  conform  to  the  regulations  which  the  town  mi^ 
have  provided  relative  to  shade-trees. 

Nothing  in  the  two  preceding  sections  shall  be  constmed  to  derive  the  owner  of 
real  estate  to  the  right  to  plant,  rear,  and  protect  any  tree  between  the  carriage-path 
and  sidewalk  in  any  public  street  or  highway  on  which  his  estate  is  situate,  if  it  does 
not  interfere  with  the  pnblio  travel.— (G9fi«ra2  8iatute9  of  New  HampMhire^  1867,  p.  92.) 

NEW  YORK. 

All  trees  standiDg  or  lying  on  land  over  which  any  highway  shall  M 
laid  out  shall  be  for  the  proper  nse  of  the  owner  or  oocnpant  of  snch 
land,  except  snch  of  them  as  may  be  requisite  to  make  or  repair  the 
highways  or  bridges  on  the  same  land.— (2  B.  L.,  279,  §  28 ;  31 K.  Y.,  156.) 

Any  person  owning  land  adjoining  any  highway  not  less  than  three 
rods  wide  may  plant  or  set  out  trees  on  the  side  of  snch  highway  oon- 
tiguous  to  his  land,  which  trees  shall  be  set  in  regular  rows  at  a  distance 
of  at  least  six  feet  from  each  other.  Whoever  shall  cut  down,  destroy,  or 
injure  any  tree  that  has  been  or  shall  be  so  planted  or  set  out,  shall  be 
liable  to  damages  to  the  owner  of  such  adjoining  land. — {Bevieed  StahUes^ 
part  1,  chap.  16,  art.  7.) 

By  an  act  passed  April  7,  1863,  owners  of  land  (except  in  cities  and 
incorpcNrated  villages)  might  make  sidewalks,  and  plant  shade-trees  not 
more  than  six  feet  from  the  out^  line  of  the  highway,  if  not  over  three 
rods  wide,  with  one  additional  foot  allowed  for  every  rod  of  greater 
width ;  and  might  place  a  railing  for  their  better  protection,  but  not  so 
as  to  prevent  foo^passeugers  from  using  the  same. — {Laws  of  New  TarJu 
1863,  p.  161.) 

The  act  of  1863  was  amended  May  23, 1874,  by  extending  its  privi- 
leges  so  as  to  allow  one-fifth  of  the  width  of  the  highway  from  the 
central  line  (if  the  road  be  more  than  three  rods  wide),  but  in  no  case 
to  exceed  eleven  feet  fipom  the  outer  line.  The  trees  may  be  protected 
by  posts  and  one  bar,  with  openings  at  convenient  distances. — {Edmonds 
Laics  of  New  Toric,  ix,  969.) 

By  an  act  passed  April  26,  1869,  the  overseers  of  highways  are 
allowed  to  abate  from  the  highway-taxes  of  any  land-owner  the  sum  of 
$1  for  every  four  trees  set  out  along  the  highways  opposite  his  land ; 
but  no  row  of  elms  was  to  be  set  nearer  than  seventy  feet,  nor  maples 
or  other  forest-trees  nearer  than  fifty  feet  from  each  other,  except 
locusts,  which  might  be  thirty  feet  apart.  The  trees  must  be  set  the 
year  before  the  abatement  of  tax  is  claimed,  and  they  must  show  evi- 
deuces  of  living  and  of  beiiig  well  protected  from  animals  at  the  time 
of  such  demand.  The  allowance  was,  however,  not  to  exc^d  in  any 
year  more  than  one-quarter  of  the  highway-tax,  nor  was  it  to  apply  to 
trees  growing  along  the  roads  before  the  act  was  passed. — (Laws  of  New 
York,  1869,  i,  701.) 

This  act  was  amended  May  3, 1870,  by  allowing  fruit-trees  to  be  set 
at  least  fifty  feet  apart.— (J&atr«  of  New  York^  1870,  ii,  1363.) 

VEEMONT. 

The  laws  of  this  State  have  not  provided  for  the  planting  of  trees 
along  the  highways  or  otherwise,  excepting  to  affix  a  penalty  of  from 
^o  to  $50  for  their  willful  injury  or  destruction  when  growing  in  a  high- 
way, public  park,  common,  or  burial  ground. — {Oeneral  Statutes  of  Ver- 
mont, 1870,  p.  943.)  They  may,  however,  be  removed  by  the  order  of 
the  selectmen,  if  they  prove  an  obstruction  or  injury  to  the  highway,  or 
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• 
If  needed  for  repair  of  roads,  and  they  are  subject  to  tbo  owner^s  control 
as  to  placing  or  removal,  bat  not  to  obstract  or  injoro  tbe  highway. — 
(I*.,  674) 

WISCONSIN. 

AK  ACT  to  eneonnce  the  pHnting  and  growth  of  tre««  and  ton  the  pfotectton  ihtmot   Approrod 

liaroh  4,  le08. 

SscnoN  1.  Eyery  Umd-owoer  or  poteessor  of  five  acres  of  land,  or  more,  who  BbaU 
reserve  from  the  natural  growth,  or  shall  sncceesfully  grow  by  planting  not  to  exceed 
one-fifth  part  thereof  in  forest  trees,  in  the  form  of  tree-helts,  as  hereinafter  described, 
shall  be  entitled  to  have  the  land  on  which  snch  trees  grow  exempted  from  taxation 
from  the  time  the  said  trees  commence  to  grow,  if  planted  by  the  owner,  until  the  tree 
shall  reach  the  height  of  12  feet.  Whenever  the  trees  shaU  have  attained  the  height 
of  12  feet|  be  shall  be  entitled  to  receive  an  annnal  bounty  of  two  dollars  per  acre  for 
each  acre  so  planted  or  grown  as  a  tree-belt,  which  bounty  shall  be  allowed  him  as 
hereinafter  provided ;  and  the  certificate  therefor  shall  be  received  by  the  coUector  of 
taxes  assessed  on  the  entire  land  of  which  the  tree-belt  forms  a  part,  as  so  much  cash. 

Sec  2.  Tree-belts,  to  be  entitled  to  the  benefit  of  this  act,  shall  be  reserved  or  planted  on 
the  west  or  sooth  aides  of  each  tract  of  land,  and  shall  not  be  leas  than  30  feet  wide,  but 
no  tree-belt  shall  exceed  one-fifth  part  of  the  entire  tract  of  land  on  which  the  same 
is  planted :  PrQvidedf  That  if  the  east  and  north  sides  of  any  tract  of  land,  or  either  of 
them,  be  bounded  by  a  public  highway  or  street,  then  a  tree-belt,  one  rod  wide,  may 
be  planted  next  to  said  highwav  or  street,  and  the  same  shall  be  entitled  to  all  the 
bencrfita  of  this  act,  althon^^  such  last  mentioned  tree-belt  shaU,  with  the  other  tree- 
belts  on  the  west  and  south  sides,  exceed  one-fifth  part  of  the  whole  of  said  tract 
of  land.  The  tree-belts  may  be  composed  of  any  or  ail  of  the  following  kinds  of  trees, 
or  such  species  thereof  as  wiU  grow  to  the  height  of  fifty  feet  or  more,  viz :  Arbor 
Tft»,ash,  oalsam  fir,  basswood,  beech,  birch,  butternut,  cedar,  black-cherry,  chestnut, 
coffee-tree,  cucumber-tree,  elm,  hackberry,  hemlock,  hickory,  larch,  locust,  maple,  oak, 
pine,  spruce,  tulio-tree,  and  walnut.  All  belts  shall  be  of  ec[uul  width  throughout 
their  entire  lengtn,  and  contain  not  less  than  eight  trees  standing  at  nearly  equal  dis- 
tonoes  from  each  other,  on  each  square  rod  of  land. 

8£a  3.  Tree-belts  to  be  entitled  to  the  benefits  of  this  act,  for  each  five  acres  of  land, 
must  be  at  least  thirty  feet  wide ;  for  each  ten  acres  of  land  at  least  sixty  feet  wide ; 
and  for  forty  square  acres  at  least  one  hundred  feet  wide,  and  must  be  on  two  sides  uf 
each  square  tract  of  land ;  and  all  tree-belts  owned  by  the  same  land-owner  must  be 
plantect  to  not  exceed  one-fourth  of  a  mile  apart,  or  on  the  west  and  south  sides  of 
every  forty  square  acres  of  land ;  and  the  tree-belts  may  be  divided  and  planted  ^  on 
any  other  lines  within  each  forty  square  acres,  by  the  permission  of  the  assessor. 

8eo.  4.  Whenever  any  person,  after  having  applied  for  and  obtained  a  bounty-certifi- 
cate for  a  tree-belt,  shall  allow  such  tree-b^  to  die  out  by  want  of  culture  or  other- 
wise, or  shaU  out  down  tbe  same,  or  shall  pasture  the  same  lands  with  his  cattle  or 
animals,  or  shall  so  thin  out  the  tree-belt  that,  in  the  opinion  of  the  assessor,  it  shuU 
no  longer  be  entitled  to  receive  the  annual  bounty  hereby  offered,  or  to  have  the  laud 
exempted  from  taxation,  he  shall  lose  aU  benefit  of  thU  act,  until  it  ahall  again  be 
i^xsepted  and  certified  to  by  the  assessor. 

8bc.  5.  It  ahaH  be  the  duty  of  the  assessor,  upon  application  of  the  owner  each  year, 
at  ihe  time  of  assessing  the  personal  propei-ty  in  his  district,  to  ascertaiu  by  personal 
examination  of  all  tree-belts  for  which  exemption  from  taxes  or  bounties  is  claimed,  and 
by  inquiries  whether  the  belts  have  been  reserved  or  planted,  and  are  thriftily  growing  as 
required  by  this  act;  and  if  he  shaU  be  satisfied  that  they  are  not  so  growing,  or  Uiat 
the  owner  has  allowed  his  cattle  and  animals  access  to  the  tor ee-belts,  or  that  he  huA 
cut  down  or  thinned  ont  the  trees  so  as  to  destroy  their  capacity  as  a  wind-break,  ho 
shall  assess  the  land  for  taxes,  and  shall  refuse  to  grant  any  certificate  showing  that 
the  owner  if  entitled  to  a  bounty  thereon. 

Skc.  6.  This  act  shall  take  effect  and  be  in  foiee  from  and  after  its  paaaoge  and  pub- 
lication. 

AN  ACT  for  the  proteotiaii  of  shade-trees.    Approved  March  4, 186a 

[Chap.  8r  General  Laws  of  1868.  (§  166^68(  obi^  zix,  title  vi,  BerlsedStatatee  of  Ifiaoonsizu] 

Section  1.  Every  person  whose  lands  are  bounded  by  any  highway  or  street,  or 
trough  whose  lands  any  highway  or  street  may  )  un,  may  cultivate  and  grow  two  or 
laore  rows  of  such  kinds  of  trees  as  commonly  grow  forty  or  more  feet  in  height,  on 
either  or  both  sides  of  said  highway  or  street,  wl  ich.  trees  may  be  planted  one  rod  or 
less  Kpart  in  the  row,  leaving  a  place  for  the  footpatn,  and  within  8  feet  of  the  outer 
line  of  said  highway  or  street.    And  after  said  rows  of  trees  are  grown  as  aforesaid  to 

*  The  words  ^^arruerttd^*  added  by  amendment  of  ohap.  VSS,  Imw9  of  1871. 
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• 
the  height  of  13  feet  from  the  sroond,  the  owner  may  glTe  notice  to  the  officer  having 
the  care  and  charge  of  said  highway  or  street,  that  he  claims  the  benefit  of  this  act  for 
the  growing  of  shade-trees;  and,  thereupon,  the  officer  shall  make  a  personal  ezamin- 
at*on  of  the  rows  of  trees,  and  if,  on  snch  examination,  he  shall  find  that  the  owner  has 
grown  or  planted  the  trees,  and  that  they  are  growing  thriftily,  he  shall  give  the 
owner  of  said  land  and  trees  a  certificate  showing  ttiat  he  accepts  the  saia  rows  id 
trees  as  shade-trees  of  said  highway  or  street,  and  thereupon  the  said  trees  shall  be 
protected  as  pnblic  property ;  but  the  title  to  the  trees  and  any  fruit  they  may  produce, 
shall  remain  the  property  of  the  owner  of  the  land. 

Sbc.  8.  The  person  receiving  the  certificate  aforesaid,  shall  be  entitled  to  receive  an 
annual  bounty  for  the  growing  of  public  shade-trees,  at  the  rate  of  two  cents  for  each 
rod  of  shade-trees  on  a  side  of  the  road,  or  four  cents  for  the  length  of  the  highway 
where  trees  are  planted  on  both  sides  thereof  and  grown  as  aforesaid,  which  said 
amount  of  bounty  shall  be  allowed  to  the  person  holding  said  certificate,  upon  the  high- 
way taxes  assessed  upon  the  same  lauds. 

8bc.  3.  If  any  person  shall,  b^r  himself  or  servant,  cut  down,  break,  girdle,  bmise, 
mar  the  bark,  or  in  any  manner  injure  any  public  or  private  shade-tree,  or  shall  hitch 
any  horse  or  animal  to  anv  public  or  private  shade-tree  growing  on  the  side  of  the 
highway  or  street,  or  shall  allow  any  animal  under  his  control  to  break,  mar,  or  do 
damage  to  any  shade-tree  standing  in  the  line  of  the  highway  or  street,  such  person 
shall  be  liable  to  paj  the  sum  of  five  dollars  for  everv  shade-tree  which  is  cut  down, 
broken,  girdled,  bruised,  marred,  or  injured,  or  to  which  any  hors^  or  animal  is  bitched, 
or  which  shall  be  broken,  marred,  or  damaged  by  any  animal  under  his  control,  which 
sum  shall  be  collected  by  the  officer  having  charge  of  the  highway  or  street  on  the  side 
of  which  the  tree  so  damaged  shall  stand  or  be  growing,  in  an  action  of  trespass,  and 
which  money  when  collected  shall  constitute  part  of  the  highway  fund  in  the  bauds  of 
the  officer  and  be  used  accordingly ;  and  the  person  doing  or  allowing  the  committing 
of  such  damage  shall  be  liable  further  to  the  owner  of  the  land  for  all  damage  he  may 
sustain,  the  same  as  if  the  public  had  no  interest  in  said  shade-trees.  Every  officer 
having  charge  of  the  highways  or  streets,  who  shall  cut  down,  destroy,  or  damage  any 
tree  planted  or  grown  as  aforesaid  for  a  shade-tiee  within  8  feet  of  the  outer  TiLc  of 
the  highway  or  street,  or  shall  order  or  permit  the  same  to  be  done  by  his  workmen, 
shall  be  personaUy  liable,  the  same  as  any  other  person,  under  the  provisions  of  this 
section.  This  section  shall  not  prohibit  the  owner  of  the  land  from  cutting  any  dead 
or  decaying  tree  for  his  own  use :  Provided,  He  shall  immediately  plant  another  tree  to 
take  the  place  of  the  shade-tree  cut  down. 

Skc.  4.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage  and  pi^b- 
lication. 

TIMBEB-MABKS. 

Thronghoat  Earope  the  marteau  (markinghammer)  is  used  by  the 
state  agents  for  marking  trees  to  be  reserved  when  sales  are  made  of 
a  portion  of  the  growth  on  a  given  tract  of  land.  It  is  a  light,  lou^- 
faandled  hatchet,  with  a  cotting-blade  on  one  side  for  smoothing  off  the 
rough  bark,  and  some  design,  nsnally  the  initials  of  the  owner  or  other 
symbol  of  ownership,  in  relief  on  the  head.  Its  nse  is  very  ancient, 
being  foand  in  the  older  ordinances  for  the  management  of  woodlands, 
and  it  is  often  ased  by  the  purchasers  to  mark  the  trees  tiiey  have 
bought  for  catting.  Foriperly,  in  France,  the  custody  and  use  of  these 
instruments,  bearing  the  administration  mark,  were  assigned  to  special 
agents,  regtdarly  organized  and  ofiBcered  by  a  chief.  ^Tow  the  state 
marteaux  are  in  France  intrusted  to  agents  of  the  forest  service.  They 
are  kept  in  boxes  having  two  keys,  and  can  only  be  used  in  .the  pres- 
ence of  two  agents.  This  instrument  has  come  to  be  used  as  the  symbol 
of  the  forester's  profession,  like  the  anchor  with  the  sailor,  or  the  pick 
with  the  miner. 

Analogous  to  this  is  the  marking-hammer  everywhere  in  use  among 
American  lumbermen,  for  designating  their  logs  when  floated  in  streams 
and  sorted  in  booms ;  and  in  all  the  States  where  this  interest  is  promi- 
nent, laws  have  been  enacted  for  the  registration  of  these  marks  in  offices 
of  town  or  county  record.  These  laws  provide  penalties  for  connterieit* 
ing  these  marks,  and  make  it  criminal  to  appropriate  timber  thus 
marked. 

The  Dominion  Government  in  Canada  has  provided  by  law  for  the 
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registration  of  timber-marks  at  a  central  office,  and  for  the  issne  of  cer- 
tificates of  registry  as  a  further  protection  to  the  owners,  jast  as 
copy-rights  and  trademarks  are  protected  in  the  United  States.^  Such 
a  law  deserves  the  attention  of  Congress,  becaase  a  river  used  for  lum- 
ber purposes  may  form  the  boundary  between  States,  like  the  Menom- 
Onee — or  timber  may  be  rafted  fh)m  one  State  to  mills  in  another,  or 
may  escape  from  booms  and  be  found  in  other  States.  In  tiiese  cases, 
I^rotection  to  the  owners,  is  obviously  within  the  province  of  national 
liws,  and  a  duty  which  the  United  States  owes  to  its  citizens. 

BEQUESTS  FOB  THE  FBOMOTION  OF  SYLVIGULTUBE. 

Tlie  Michaux  Legacies  in  America, 

Few  names,  among  European  botanists,  deserve  more  honorable  no- 
tice, in  connection  with  American  forestry,  than  that  of  Michaux.  Of 
this  name  there  were  two,  who  gave  special  attention  to  our  forest 
botany,  and  left  permanent  records  of  their  labors.'  The  younger  of 
these,  as  a  crowning  act  of  his  life,  provided  in  his  will  for  two  bequests, 
from  which  we  may  reasonably  exi)ect  a  most  honorsible  and  useful  result.* 

*The  Dumber  of  timber-m Arks  registered  and  certified  in  Canada  dnring  eight  years 
oonmenoiug  io  1870,  was  525.  The  act  under  which  these  entries  were  made  was 
aseented  to  May  12, 1870,  and  obliges  all  persons  nsing  log-marks  to  file  a  description 
in  the  office  of  the  Minister  of  Agricnltnre,  nnder  a  penalty  of  $50  for  neglect  The 
fees,  are  |2  at  ent^,  $1  for  recording  an  assignment,  and  50  c^nts  for  a  copy  of  the 
record. 

'  Andr£  Michaux  (bom  in  1746)  came  to  America  in  October,  1765,  and  daring  the 
nhe  years  that  he  remained  here,  traveled  extensively  in  the  Middle,  Sonthem,  aod 
Western  States,  and  northward  toward  Hndson's  Bay,  procuring  trees  for  the  estab- 
lishment at  Ramboaillet,  in  France,  to  which  he  sent  ()0,000  stocks.  The  French  revo- 
lution sadly  deranged  his  plans,  and  almost  neutralized  his  labors. 

In  1801  he  published,  in  Paris,  a  folio  volnme  with  36  plates,  entitled  "  Hisioire  dr$  * 
CMnes  de  VAm^rique,  on  deBcriptioiM  etflgures  de  toutes  le$  espioeB  et  vaiHSi4s  d^AmMqus  Sqh 
teKlrionalej  ocmHd^ree  8ou»  le$  rapports  de  la  hotatiique  de  leur  wlture  et  de  leur  usage," 

in  1803  there  was  poblished  m  hit  name,  at  Paris,  in  2  yolnmee,  8°,  a  work  entitled 
**Flera  Borealie-Amerioanaj  eietens  caraderea  planiarum  quae  in  America  Septentrionali 
collegit  et  deUxit,"  with  51  plates.  The  author  had  set  ont  on  an  expedition  to  New 
Bolland  in  1800,  and  died  In  Madagascar  in  1802,  before  this  work  was  issued. 

AjsdkA  Frakqois  Michaux,  son  of  the  preceding,  was  bom  in  1770,  and  died  in 
Paris  October  23.  1855.  Having  resided  and  traveled  in  this  country  several  years,  he 
pnblished,  in  Paris,  in  1805,  an  octavo  tract  entitied  "  Memoire  »ur  la  naturalisation  dee 
arbres  ForeeHers  de  VAmirique  Septentriondle,"  and  the  year  previous,  a  volume  of  travels 
in  Ohio,  Kentucky,  and  Tennessee,  in  French.  The  latter  was  translated  into  English 
and  published  in  London  in  1805. 

In  1810  he  published,  at  Paris,  in  3  volumes,  a  magnificent  work,  entitled  **nistaire 
dee  Arbres  Forestiers  de  VAmMque  SeptentrianaUf  oonsidires  prindpaUment  sous  lea  rapports 
de  leur  usages  dans  les  Arts  et  de  leur  introduction  dans  le  Commerce," 

In  the  same  year  appeared  the  "Histoire  des  Pins  et  dee  Sapins  de  VAmMque  Septen- 
trionale,"  4to.  In  1819  he  published,  in  Pfiris,  in  3  volumes,  the  "North  American  Sylva : 
A  Beecr^tion  of  ike  Forest  Trees  of  the  United  States,  Canada,  and  Nova  Scotia,  wHkadescrip- 
Uon  of  Me  Most  Us^ut  European  Forest  Tress,"  translated  from  French  by  Augustus  L. 
HiUhonse.  This  has  since  been  published  at  New  Harmony,  In  Indiana,  and  at  Phila- 
delphia, from  the  original  engraved  plates. 

s  In  his  wiU,  dated  September  4, 1855,  M.  A.  F.  Michaux,  made  the  following  provis- 
ion :  ^  Wishing  to  recognize  the  services  and  good  reception  and  the  cordial  hospitality 
which  my  father  and  myself,  tc^ther  and  separately,  have  received  during  our  long 
and  often  perilous  travels  in  all  the  extent  of  the  United  States,  as  a  mark  of  my  lively 
gratitude,  and  alao  to  contribute  in  that  country  to  the  extension  and  progress  of  agri- 
oalture,  and  more  eapeoially  of  sylviculture,  in  the  United  States,  I  five  and  bequeath 
to  ^e  American  Philoeophioal  Society  of  Philadelphia,  of  which  I  nave  the  honor  to 
be  a  member,  the  sum  of  $12,000  (at  5.40  the  dollar,  64,800  francs).    I  give  and  be- 

?neath  to  the  Society  of  Agriculture  and  Arts  in  the  State  of  Massachusetts,  in  which 
have  the  honor  to  be  a  member,  the  sum  of  $8,000  Cat  5.40  the  dollar,  is  43,200),  these 
two  sums  together  making  180,000  ftanca,  or  again  $20,000.    I  give  and  bequeath  the 
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Ooe  of  tbese,  (to  the  American  Philosopbieal  Society),  still  remains  in- 
vested  in  French  fands,  and  by  an  agreement  with  the  commission- 
ers of  Fairmoant  Park,  a  grove  of  oaks  is  to  be  established  there,  whic^ 
is  to  bear  the  name  of  ^^  The  Micbanx  Grove,"  and  in  which  there  is  to 
be  planted  two  oaks  of  every  species  that  will  end  are  the  climate.  Tin 
surplus  of  the  fund,  is  to  be  devoted  to  the  cnltivation  of  oaks  of  ev^7 
kind  that  can  be  reared  in  the  park  nursery,  which,  to  the  extent  of  two 
of  each  kind,  are  to  be  hereafter  distributed  to  other  public  parks  in  tb« 
United  States,  under  regulations  to  be  hereafter  prescribed.  The  site 
selected  is  in  a  central  portion  of  Fairmount  Park,  westward  of  tiie 
Schuylkill,  the  soil  being  thought  sufficiently  varied  there  to  accommo- 
date the  dififereut  requirements  of  these  trees.  Upon  this  portion,  in 
May,  1876,  seventeen  species  of  the  Quercus  were  already  growing,  and 
some  of  them  in  their  native  state,  and  already  a  century  old.^ 

The  portion  of  the  legacy  going  to  Massachusetts  has  been  invested 
in  that  State,  and  the  society  that  is  the  legal  representative  of  the  truit 
has,  during  the  past  three  years,  granted  $1,500  annually  to  the  botan- 
ical garden  of  Harvard  University,  and,  in  addition,  in  1876,  gav&  $1,010 
to  the  Arnold  Arboretum  of  the  same  institution.  It  has  also  caused  to 
be  printed  and  distributed  10,000  copies  of  a  pamphlet  on  forest-cultuie. 

BuBsey  ImtituUon  and  Arnold  Arboretum^  Boxbury^  Mass. 

Mr.  Benjamin  Bussey,  of  Boxbury,  Mass.,  in  a  will  made  July  30, 1835, 
provided  for  a  school  of  agriculture  and  horticulture  as  a  department  >f 
Harvard  College.  The  trustees,  in  May,  1861,  transferred  $413,290.(», 
besides  the  Woodland  Hill  estate,  lor  this  object.  In  the  spring  of  18*0 
the  establishmenl;  of  the  proposed  school  was  begun,  the  income  beiiig 
then  $38,187  and  the  accumulated  fund  $75,076.94. 

In  the  spring  of  1872,  the  president  and  fellows  received  a  gift  ■>( 
%$100,000  from  the  trustees  under  the  will  of  the  late  James  Arnold,  )f 
New  Bedford,  Mass.,  for  the  pur[x>se  of  estallishing  in  the  Bussey  In- 
stitution a  professorship  of  tree-culture,  and  creating  and  maintainii^ 
on  the  Bussey  estate  an  arboretum  that  should  ultimately  contain,  £s 
far  as  practicable,  all  the  trees,  shrubs,  and  herbaceous  plants,  either 
indigenous  or  exotic,  that  can  be  raised  in  the  open  air  at  West  Roxbur^ 

Bole  ownerebip  to  these  two  above  said  soi  ietiee,  aud  the  nsofraot  to  luy  aforesaid  wif« 
for  her  life." 

This  bequest  did  Dot  become  available  until  1670.  Id  a  vfIU  snbseqneDtly  revoked, 
Michaux  had  saggested  the  paichabc  of  laud  and  the  plaDtiog  of  trees.  He  doabtless 
intended  the  exhibition  of  many  kindti,  and  a  center  of  distribution  for  trees  and  fruits. 
{Eli  K.  Price,  in  a  paper  on  Sylvicnltnie,  read  belore  the  Am.  PhiL  8oc.  November  16 
and  December  7,  lb? 7.) 

'  The  society,  in  167(5,  issued  an  appeal,  which  we  deem  worthy  of  favorable  notice. 
It  is  as  follows: 

** Trees  for  the  FaivfMuut  Park, 

*^  This  park  is  in  the  r  arliest  stage  of  its  formation.  A  principal  featnre  of  its  beauty 
must  consyit  of  trees  planted  in  manner  to  form  pleasing  landscapes,  and  in  trees 
lilanted  singly,  in  groups,  and  groves.  The  commissioners  desire  to  also  add  a  botanl* 
cal  interest  to  the  park,  by  having  in  it  every  tree  that  will  stand  our  climate.  To 
]»romote  this  object,  and  (tuly  to  hoi  or  the  name  of  Miobaux,  father  and  son,  the 
A^uerican  Philosophical  Society  have  devotid  half  the  income  of  the  legacy  left  by  rbe 
son  to  the  society,  of  about  |300  per  annum.  This  has  been  applied  toward  the  plant- 
ing of  the  Micbanx  grove  of  oaks,  and  to  importing  and  planting  in  our  nurseries 
many  varieties  of  oaks.  The  announcement  of  these  facts  is  now  made,  during  the 
holding  of  the  Centennial  International  Exhibition,  as  an  anspicions  occasion  to  invito 
cuutribntions  of  trees,  acorns,  and  ^eeds  from  ail  parts  of  the  world,  and  from  all  per- 
sons who  love  the  beautiful  in  landscape,  and  to  promote  botanical  science. 

*' Communications  may  be  made  to  Eli  K.  Price,  709  Walnut  street,  Philadelphia, 
chairman  of  committee  on  trees  and  nurseries  in  the  park;  chairman  oi  committee  on 
Michaux  Fund  in  American  Philosophical  Society." 

Digitized  by  V^OOQIC 


ASSOCIATIONS  FOB  RURAL  nfPROVEHENT.  21T 

We  deem  it  proper  to  mention,  that  the  idea  of  making  this  beqnest 
vas  SQggested  to  Mr.  Arnold  by  bis  intimate  friend,  Mr.  George  B. 
EmersoD,  of  Boston  whose  earnest  de%'otion  to  the  interests  of  forestry 
has  not  fbr  many  years  allowed  an  opportunity  for  its  adranceuieut  to 
pass  unimprored.  The  tmst  was  left  altogether  at  ^Ir.  Emerson's  con- 
trol, and  when  finally  conveyed  to  the  corporation  of  Harvard  College, 
it  had  increased  ander  his  jndioious  management,  hirgely  beyond  its 
original  amount. 

At  least  two-thurds  of  the  income  of  the  fund  is  to  be  accamnlated 
antil  the  fnnd  araoonts  to  at  least  $150,000  and  the  Bnssey  estate  (Wood- 
land EUll),  in  West  Boxbnry,  passes  completely  iuto  the  hands  of  the 
president  and  fellows  of  Harvurd  College. 

*  A  part  of  the  esti^  has  been  specified  as  the  site  of  the  arboretum, 
in  the  indenture  which  defines  the  objects  and  terms  of  this  gitt  This 
portion  contains  about  137  acres,  and  is  the  finest  part  of  the  whole 
estate,  as  regards  variety  of  its  soils,  the  beauty  and  variety  of  the  trees 
aheady  growing  upon  it,  and  the  lay  of  the  land.  It  is  probable  that 
the  grounds  will  in  future  be  laid  out  as  an  open  public  park,  with  suit- 
able walks  and  roadways.^ 

A    TASTE   FOB   BX7RAL   OBNAMBNT— ASSOCIATIONS   FOB  YILLAOB 

IMPBOVEMENT. 

17o  one  can  doubt  but  that  a  realization  of  the  advantages  of  tree-plant- 
ing may  be  greatly  promoted  through  the  iDflueuce  of  associations  formed 
for  town  and  village  improvement,  especially  where  these  enterprises 
include  the  premises  connected  with  schools,  and  where  the  labors  in- 
terest the  young.  An  appreciation  of  the  beauties  of  nature  will  tend 
to  such  measures  as  will  best  secure  their  presence.  An  example  of 
unusual  success,  may  lead  to  imitation;  and  thus  extending  from  one 
place  to  another,  and  A*om  villages  to  farms,  homesteads,  and  rural  dwell- 
iogs — the  general  result  cannot  fail  of  largely  increasing  the  amount  of 
planting  in  a  country,  and  of  enhancing  the  enjoyment  of  t  he  inhabitants 
among  whom  this  taste  for  rural  ornament  prevails.  The  tendencies  of 
such  emulation  have  been  thus  noticed  by  a  zealous  laborer  in  this  field 
of  useful  public  service : 

The  iDflueooe  of  village  improTemenI  Id  oultiTatioff  the  taate,  derelopiop;  town  pride 
and  paUic  spirit  promoting  Hyropathy  with  natarci  leading  to  the  beantif  ving  ox  the 
home,  and  tbns  oinding  the  heart  of  childhood  with  stronger  tiee  to  the  nomestead, 
and  checking  excessive  passion  for  city  life,  suggests  the  edncational  bearings  of  this 
subject.  A  oeautifol  Tillage  is  itself  an  educator,  to  aU  its  youth— for  the  child's  snis 
Toundings  influence  his  character.* 

In  many  villages  throughout  the  country,  the  stranger  cannot  fail  of 
being  impr^»ed  with  a  sense  of  home  comfort,  sociability,  and  kindness 
which  the  place  presents  at  first  sight,  and  this  impression  is  often  con- 
firmed upon  nearer  view,  as  he  gets  more  fully  acquainted.  This  feel- 
ing is  not  due  to  fine  houses  nor  wide  and  well-paved  streets;  for  what 
would  be  more  cheerless  than  such  houses  or  streets  unless  embellished 
with  treest  It  is  rather  due  to  the  general  effect  of  well-kept  avenues 
of  shade-trees,  smooth  lawns,  and  tastefully-arrani^red  vines  and  shrub- 
bery. It  is  eapecially  improved  if  the  object  of  admiration  is  a  public 
park  or  other  ground,  in  which  the  care  does  not  depend  upon  iudivld- 

^  BuHetin  of  the  Btmca  Inaiiiution,  i,  pp.  2^,  455. 

'Hon.  B.  G.  Northrop,  secretary  of  Board  of  Education  of  Connecticut,  in  his  Report 
of  1875,  p.  116.  This  gentleman,  by  lecturing  and  wiiting,  has  done  much  toward  pro- 
moting a  spirit  of  rural  improvement.  His  z^^rts  for  ld69|  1OT5  and  1876^  contain 
yalnable  articles  upon  this  subject. 
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nal  taste,  bnt  upon  a  prevailing  sense  of  cnltnre  and  refinement  among 
the  citizens,  which  finds  expression  in  the  acts  of  their  public  officers, 
who  are  chosen  to  represent  their  taste  in  the  execution  of  ornamental 
improvements,  as  well  as  to  discharge  the  common  dnties  of  their  office. 
Among  the  old  towns  and  villages  of  New  England,  there  are  many 
that  are  conspicnons  on  account  of  the  splendid  avenues  of  trees  tiiait 
line  their  streets  and  shade  ancestral  homes.  One  of  these  places  is 
Stockbridge,  Mass.,  wliich  owes  its  beauty  to  the  *^  Laurel  Hill  Asso- 
ciation," formed  long  ago  for  improving  a  village  park,  and  from  this, 
the  cemetery,  public  streets,  and  nei^liborhood  generally.  The  citizens 
living  along  the  streets  improved,  were  encouraged  to  put  their  premises 
in  tasteful  condition,  and  in  keeping  them  so.  The  progress  of  the 
work  is  pleasantly  described  by  the  Bev.  N.  P.  Eggleston,  in  a  paper 
written  for  the  New  York  Tribune : 

Next  followed  the  planting  of  treee  bv  the  roadsicte  wherever  trees  were  lacking. 
The  ohildren,  sometimes  dispmed  in  their  tbongbtlessnees  to  treat  yonng  trees  toe 
rudely,  were  bronght  in  as  helpers  of  the  association,  while  at  the  same  time  pot 
under  a  beneficial  culture  for  themselves.  Any  boy  who  would  undertake  to  watch 
and  care  for  a  particular  tree  for  two  years,  was  rewarded  by  having  the  tree  called  by 
his  name.  Other  children  were  paid  for  all  the  loose  papers  and  other  nnsif^htly 
things  which  they  would  pick  up  and  remove  from  the  streets.  GraduaUy  the  work 
of  the  assooiation  extended.  It  soon  took  in  hand  the  streets  connected  with  the 
main  street.  Year  by  year  it  pushed  out  walks  from  the  center  of  the  village  toward 
its  outer  borders ;  vear  by  year  it  extended  its  line  of  trees  in  the  same  manner;  and 
year  by  year  there  has  been  a  marked  improvement  in  the  aspect  of  the  village.  Little 
by  little,  and  in  many  nameless  ways,  the  houses  and  lawns,  the  door-yards  and  farms 
have  come  to  wear  a  look  of  neatness  and  intelligent,  tasteful  care  that  make  the 
Stockbridge  of  to-day  quite  a  diifereut  place  from  what  it  was  twenty  years  ago. 
Travelers  passing  through  it  are  apt  to  speak  of  it  with  admiration  as  a  finished  place, 
Aud,  compared  with  even  most  of  our  New  England  villages,  it  has  such  a  look; 
but  the  Laurel  Hill  Association  does  not  consider  its  home  Hnished  nor  its  own  work 
completed.  Committees  are  even  now  conning  plans  for  further  improvements.  By 
itself,  or  by  suggestions  and  stimulations  offers  to  others,  the  association  is  aiming  srf; 
the  culture  of  the  village  people  through  other  agencies  than  those  of  outward  and 
physical  adornment.  It  fosters  libraries,  reading-rooms,  and  other  places  of  resort, 
where  innocent  and  healthful  games,  music,  aud  conversation,  will  tend  to  promote 
the  social  feeling,  and  lessen  vice  by  removing  some  of  its  causes. 

In  no  way  can  village  improvement  be  so  eflfectaally  secnred  as  by 
association,  afifording  a  ready  means  for  concert  of  action  and  unity  of 
effect  The  following  form  has  been  suggested  as  proper  for  this  ob- 
ject,^ aud  it  is  here  given  with  the  remark  that  it  might  be  modified  in 
some  cases  to  meet  the  wants  of  local  circumstances,  and  extended  to 
meet  other  requirements  of  public  utility  as  might  be  found  proper  in 
certain  cases. 

Form  of  ConsUtuHon  for  a  Village  Improvement  AseocioHon, 

Arttclb  L  This  association  shall  be  caUed  '*  The  ViUage  Improvement  ABSoeiatioa 

^ — :z" 

Akt.  n.  The  obiect  of  this  association  shaU  be  to  improve  and  ornament  the  streets 
and  public  grounds  of  the  village  by  planting  aud  cultivating  trees ;  establishing  and 
maiutaimng  walks;  grading  and  draining  roadways;  establishing  and  protecting  good 
grass  plots  and  borders  in  the  streets  and  public  squares ;  securing  a  proper  pnblks 
supply  of  water,  establishing  and  maintaining  such  sewerage  as  shaU  be  needed  for 
the  boat  sanitary  condition  of  the  village ;  providing  public  fountains  and  drinking- 
troughs ;  breaking  out  paths  through  the  snow ;  lighting  the  streets ;  encouraging 
the  formation  of  a  library  and  reading-room ;  and  generally  doing  whatever  may  tend 
to  the  irrtprovement  of  the  village  as  a  place  of  residence. 

Art.  111.  The  officers  of  this  assooiation  shall  be  a  president,  two  vice-presidents,  a 
secretary,  and  a  treasurer,  who  shall  constitute  the  executive  committee.    These  offi- 

*  This  form  is  copied  from  an  article  by  George  £.  Waring,  jr.,  of  Providence,  R.  I., 
published  in  8cribner*8  Monthly  for  May,  1877,  upon  the  subject  of  ViUage  Improve 
lueut  Associations. 
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een  ahall  be  elected  at  the  animal  meeting,  and  shall  hold  their  offices  nntil  their  sac- 
sessoTS  shaU  have  been  elected. 

Akt.  IV.  It  shall  be  the  duty  of  the  president,  and,  in  his  absence,  of  the  senior  vice- 
president,  to  preside  at  all  meetings  of  the  association,  and  to  carry  ont  all  orders  of 
the  execatlTe  committee. 

Art.  v.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  and  carefhl  record  of 
all  proceedings  of  the  association,  and  of  the  ezecntive  committee,  in  a  book  sni table 
for  their  preservation ;  to  give  notice  of  all  meetings  of  the  association  and  of  the 
execntive  committee ;  to  make  all  publications,  and  to  give  all  pablic  and  private 
notices  ordered  by  the  ezecntive  committee,  and  to  attend  to  all  the  correspondence  of 
tlie  association. 

Art.  VL  It  shall  be  the  daty  of  the  treasurer  to  keep  the  funds  of  the  association, 
ftod  to  make  snch  disbursements  as  may  be  ordered  by  the  execntive  committee. 

Art.  VH.  It  shall  be  the  duty  of  the  executive  committee  to  manage  all  the  afhirs 
of  the  association,  to  employ  ail  laborers,  to  make  all  contracts,  to  expend  all  moneys, 
aad  generally  to  direct  and  superintend  all  improvements  which,  in  their  discretion, 
and  with  the  means  at  tbeir  command,  will  best  serve  the  public  interests.  The  ex- 
ecutive committee  shall  hold  a  meeting  at  least  once  in  each  month,  and  as  much 
oftener  as  they  may  deem  expedient.  Tlie  executive  committee  shall  have  power  to 
institute  premiums  to  be  awarded  for  planting  and  protecting  ornamental  trees,  and 
for  d<»ng  such  other  acts  as  may  seem  to  them  worthy  of  such  encouragement.  They 
shall  also  encourage  frequent  public  meetings  of  the  association  and  of  citizens  gener- 
^ly,  both  with  a  view  to  maintain  an  interest  in  their  work,  and  for  the  general  en- 
couragement of  the  habit  of  meeting  for  discussion  and  amusement. 

Art.  y  m.  Three  members  of  the  executive  committee  present  at  any  meeting  shall 
constitute  a  quorum  for  transacting  business,  and  the  vote  of  a  majori^  of  those  pres- 
ent shall  be  binding  on  tbe  association. 

Art.  IX.  No  debt  shall  be  contracted  by  the  executive  committee  beyond  the 
amount  of  available  funds  within  their  control  to  pay  it,  and  no  member  of  this  asso- 
ciation shall  be  liable  for  any  debt  of  the  association  beyond  the  amount  of  his  or  her 
sabscription. 

Art.  X.  Every  person  over  fourteen  years  of  age  who  shall  plant  and  protect  a  tree 
under  the  direction  of  the  executive  committee,  or  who  shall  pay  the  sum  of  one  dollar 
annually  and  shall  obligate  bim  or  herself  to  pay  the  same  for  three  years,  shall  be  a 
member  of  this  association ;  and  every  child  under  fourteen  years  of  age  who  shall 
pay  or  shall  become  obligated  to  pay  as  before  the  sum  of  twenty-five  cents  annually 
Ibr  three  years,  shall  be  a  member  of  this  association. 

Airr.  XI.  The  payment  often  dollars  annually  for  three  years,  or  of  twenty-five  dol- 
lars in  one  sum,  shall  constitute  a  person  a  member  of  this  association  for  life. 

Art.  Xn.  The  autograph  signatures  of  all  members  of  the  association  shall  be  pre- 
served in  a  book  suitable  for  that  purpose. 

.  Art.  XIII.  An  annual  meeting  of  the  association  shall  be  held,  at  such  place  as  tbe 
executive  committee  may  direct,  on  the  fonrth  Wednesday  of  Aui^ust,  at  2  o'clock  p. 
m.  Notice  of  snch  meeting  shall  be  posted  on  each  of  the  churches  and  at  the  post- 
clfice  at  least  seven  days  prior  to  the  time  of  holding  said  meetings,  and  a  written  notice 
^all  be  sent  to  all  non-resident  members.  Other  meetings  of  the  association  may 
be  called  by  the  executive  committee  on  seven  days'  notice  as  above  prescribed. 

Art.  XIV.  At  the  annual  meeting  the  executive  committee  shall  report  the  amount 
cf  money  received  during  the  year,  and  the  source  from  which  it  has  been  received ; 
the  amount  of  money  expended  during  the  year,  and  the  objects  for  which  it  has  been 
expended ;  the  number  of  trees  planted  at  the  cost  of  the  association ;  the  number 
planted  by  individuals,  with  the  location,  the  kind  of  tree,  and  the  name  of  the  planter ; 
and,  generally,  all  of  the  acts  of  the  committee.  This  report  shall  be  entered  on  the 
record  of  the  association. 

Art.  XV.  Any  person  who  shall  plant  a  tree  under  the  direction  of  the  executive 
eommittee,  and  shall  protect  it  for  five  years,  shall  be  entitled  to  have  such  tree  known 
focever  by  hia  or  her  name. 
I  Art.  XVI.  This  constitution  may  be  amended  by  the  executive  committee,  with  tbe 
apfffoval  of  the  minority  of  the  members  present,  at  any  annual  meeting  of  the  asdocia- 
tioD,  or  any  special  meeting,  the  notice  of  which  shall  lu^e  been  accompanied  by  a 
copy  of  the  proposed  amendmenl^  with  the  statement  that  the  amendment  is  to  be 
TQtod  CD  at  such  meetiog. 

It  is  obvious  that  attractive  plantations  of  parks  and  pablic  grounds 
in  towns  and  villages  must  become  objects  for  imitatiou  of  greater  or 
kiss  extent,  as  fashions  spread  from  one  example  to  another,  and  that 
th^  may  serve  as  naolei  of  forest  culture.  It  would  be  still  more  grati- 
lying  should  they  become  a  subject  of  emulation  between  neighboring 
villages,  and  more  especially  if  this  rivalry  aimed  at  the  production 
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of  Dataral  and  pictoresqae  effects,  rather  than  costly  display.  A  scrap 
of  rustic  woodland,  with  its  little  water£Eill  and  wild  forest  flowers,  close 
by  the  beaten  thoroagbfare  and  busy  mart  of  a  crowded  city,  woald 
donbtlesB  give  more  real  enjoyment  to  ita  citizens  than  scolptored  mar- 
ble fonntains  and  elaborate  decorations  of  art. 

A  raral  art  society  was  formed  in  the  village  of  Clinton,  Oneida 
Coanty,  New  York, — tbe  seat  of  Hamilton  Oollege,  in  1854,  npon  the  sug- 
gestion of  a  gentleman  from  Stockbridge,  Mass.,  and  partly  npon  the 
plan  of  the  association  already  mentioned  as  existing  in  that  place. 
The  society  invites  to  its  membership  all  citizens  who  are  interested  in 
horticaltnre,  pomology,  roral  embellishment,  and,  in  short,  in  whatever 
pertains  to  the  material  improvement  of  the  town.  Among  its  present 
members  are  most  of  the  college  faculty,  physicians,  clergymen,  farmers, 
and  business  men.  And  among  its  results  are  a  village  park,  plants 
and  inclosed  with  a  substantial  hedge,  the  establishmeutof  a  new  rural 
cemetery,  laid  out  and  embellished  in  an  attractive  manner,  a  girdle  of 
evergreens  around  the  old  abandoned  cemetery,  and  a  marked  improve- 
ment everywhere  in  the  laying  out  and  planting  of  private  grounds.  It 
does  not  undertake  to  do  work  outside  of  its  legitimate  sphere,  by  seek- 
ing to  promote  the  cause  of  education,  or  morals,  or  religion,  yet,  within 
the  bounds  of  usefulness  assigned,  it  has  done  and  is  doing  good  service. 
Topics  for  discussion  are  assigned  from  month  to  month,  and  those  pre- 
senting them  are  expected  to  prepare  themselves  for  stating  the  points 
under  consideration,  either  in  writing  or  orally.  The  subjects  are  varied, 
and  the  information  elicited  by  the  statement  and  comparison  of  views 
is  of  much  practical  interest.  Not  the  least  imiiortant  feature  of  tbe 
society  is  its  social  element,  the  supper-table  being  a  bond  of  union 
whose  strength  has  been  tried  and  found  great.  A  pleasant  writer  in 
describing  this  society  very  justly  remarks :  '^  It  seems  impossible  for 
those  who  so  frequently  enjoy  each  other's  hospitality  not  to  become 
attached  to  one  another  and  to  the  society  there  represented."  It  has  now 
worked  for  more  than  twenty  years,  and  so  well  that  its  members  would 
scarcely  be  willing  to  let  it  suspend  its  operations,  nor  suffer  any  essen- 
tial changes  to  be  made  in  the  organization. 

The  city  of  Tuscaloosa,  Ala.,  is  sometimes  called  the  <^  Druid  City^^  or 
^^  The  dig  ef  Oaks^  on  account  of  the  fine  avenues  of  the  water-oak 
planted  in  a  central  line  and  along  the  sides  of  the  streets.  This  [ilant- 
lug  was  begun  in  1837,  by  Mr.  Thomas  Maxwell,  who  set  the  example 
upon  one  block,  and  induced  the  authorities  to  adopt  it  in  every  street 
in  the  city.* 

The  city  of  Cleveland  has  acquired  the  title  of  the  "  Forest  City^^  on 
account  of  shade-trees  planted  in  the  streets  and  public  grounds,  most 
of  them  within  twenty -Ave  years.  This  was  brought  atont  by  public 
opinion,  cultivated  by  the  example  of  the  late  Leonard  Oase  and  a  few 
other  large  owners  of  city  lots.* 

» TMoahosa:  The  Origin  ofiU  Name,  iU  Hietary,  eto.,p.  80.  0 

<  An  elm  set  oat  by  him  in  1824,  Btill  thrives  near  the  southwest  oorner  of  tiie  poBt- 
offioe.  Its  girth  2  feet  above  the  pavement  is  7  feet,  and  oonseqaently  its  diameter  is 
2  feet  5  incbes.  In  1836  the  Hon.  John  W.  Allen,  John  M.  Sternog,  and  the  late  Churles 
M.  Giddings  planted  native  trees  in  front  of  lots  in  which  they  were  interested.  By 
their  exertions  the  viUa^e  corporation  authorized  the  same  to  be  done  in  the  northeast 

3narter  of  the  public  square,  and  in  183SM40  in  other  parts  of  it,  under  the  direction  of 
ohn  Wills.  Tbede  trees  are  ^riucipally  elms,  and  now,  after  a  life  of  thirty-five  or  forty 
years,  are  from  1^  to  2  feet  in  diameter.  By  observations  upon  nineteen  cultivated 
trees,  whose  age  was  known,  the  average  annual  iuorease  In  diameter  was  about 
two-tbirdsof  an  inch,  or  the  annual  layer  about  a  third  of  an  inoiL^CCol,  Ckarle$ 
Whittlesey,) 
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CONNECTION  BETWEEN  FOEESTS  AND  CLIMATE. 

Tbe  reciprocal  inflaences  that  operate  between  woodlands  and  cli- 
mate, appear  to  indicate  a  close  relation  between  them.  It  is  observed 
that  certain  consequences  follow  the  clearing  off  of  forests,  which  can 
scarcely  be  otherwise  regarded  than  as  a  direct  effect,  such  as  the 
diminution  of  rivers  and  the  drying  up  of  streams  and  springs.  Other 
effects,  scarcely  less  certain,  are  seen  in  tbe  occurrence  of  destructive 
floods,  and  of  unseasonable  and  prolonged  droughts,  with  other  vicissi- 
tudes of  climate  which  it  is  alleged  did  not  occur  when  the  country 
was  covered  with  forests.  These  appear  to  have  been  brought  about  by 
their  removal^  and  might,  in  a  great  degree,  be  alleviated  by  the  restora- 
tion of  woodlands  to  a  degree  consistent  with  our  best  agricultural  in- 
terests. 

On  the  other  hand,  there  are  many  facts  tending  to  show,  that  the 
presence  or  absence,  and  the  character  of  forests^  are  the  effect  of  cli- 
mate; and  that  their  cultivation  generally,  or  the  planting  of  particular 
species,  is  closely  dependent  upon  it.  These  conditions  of  climate  should 
be  understood  before  forest-cultivation  is  attempted.  It  is  also  to  be 
noticed  that  differences  of  opinion  have  been  expressed  among  men  of 
science,  as  to  the  extent  of  influence  that  forests  exert  upon  the  climate, 
and  it  is  quite  probable  that  the  advocates  of  extreme  theories  may  have 
erred  on  both  sides.  But  where  principles  depend  upon  facts  that  may 
be  settled  by  observation,  there  should  be  no  differences  of  opinion ;  and 
as  there  is  no  fact  in  this  subject  that  may  not  be  verifled  or  disproved, 
the  existence  of  such  differences  only  shows  the  want  of  accepted  evi- 
dence derived  from  trustworthy  records. 

It  is  less  than  ten  years,  since  scientific  observations  have  been  under- 
taken in  Europe,  with  the  view  of  settling  these  points  by  carefully 
noting  from  instrumental  indications  the  actual  conditions  of  the  atmos- 
phere in  the  forests  as  compared  with  the  open  fields,  and  in  forests  of 
one  kind  as  compared  with  another ;  and  until  the  present  day,  we  have 
no  observations  upon  this  subject  at  any  point  on  the  American  conti- 
nent that  could  afford  aid  by  present  comparison  with  these  Euro- 
pean records,  or  by  reference  back  from  any  that  may  be  hereafter 
established. 

Before  presenting  any  of  the  results  thus  far  obtained  at  the  stations 
above  mentioned,  or  the  methods  followed  in  obtaining  them,  it  may  be 
proper  to  briefly  state  such  iact^  as  are  already  well  proved,  and  gener- 
ally admitted,  concerning  our  atmosphere,  in  reference  more  particularly 
to  its  temperature,  and  humidity,  as  they  afl'ect,  or  as  they  are  affected  by, 
Ibrest  growth. 

TIIB  ATMOSPHEBE— ITS  COaiPONENT  PARTS— AQUEOUS  VAPOB. 

The  atmosphere  which  surrounds  tbe  earth,  becomes  rarer  as  we  as- 
cend, and  at  about  the  height  of  45  miles  will,  from  extreme  tenuity,  not 
sensibly  refract  light.  Its  weight,  as  shown  by  the  fluctuations  of  the 
barometer,  is  constantly  changing  over  a  given  place,  being  subject  to 
variations  dependent  upon  the  daily  and  annual  revolutions  of  the 
earth,  and  to  the  progress  of  storms;  and  as  these  come  to  be  known, 
thccp  afford  our  most  certain  indications  of  approaching  changes  in  the 
weather.  The  average  weight  of  the  atmosphere  at  sea-level,  is  about 
equal  to  that  of  a  column  of  mercury  30  inches  in  height,  or  15  pounds 
to  the  square  inch,  or  about  a  ton  (2,100  pounds),  to  a  square  foot.    It  is 
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mainly  composed  of  DitrogeD  and  oxygen  gases,  in  the  proportion  of 
abont  4  to  1  by  volume — not  chemieally  united,  bat  each  eqnally  diffnsed, 
as  it  would  exist  if  alone.  The  Ibrmer  has  comparatively  few  affinities, 
and  is  not  a  common  element  in  plants,  while  the  latter  is  invariably 
found  in  all  vegetable  and  animal  organizations — ^is  essential  to  com- 
bustion and  to  life,  and  as  an  oxide  of  metallic  bases  and  a  constituent 
of  air  and  water,  it  is  the  most  abundant  element  known. 

There  is  also  always  present  a  perceptible  amount  of  carbonic-acid 
gas,  and  a  variable  amount  of  aqueous  vapor.  All  of  these,  obey  the 
laws  common  to  all  gases,  expaudiug  when  heated,  and  contracting  when 
cooled.  Expansion,  by  diminishing  the  weight  of  a  given  volume,  gives 
it  a  tendency  to  rise,  when  displaced  by  other  volumes  of  greater  den- 
sity. The  unequal  warming  of  portions  of  the  earth's  surface  by  solar 
heat,  the  earth's  rotation,  the  approach  and  passage  of  areas  of  high 
or  low  barometer*  and  other  influences,  cause  winds,  which  become  t£e 
means  of  carrying  over  the  land  the  vapor  raised  from  the  sea.  Wher- 
ever these  vapors,  whether  raised  ftt)m  the  sea  or  other  bodies  of  water, 
or  from  the  earth,  condense  in  sufficient  falls  of  rain,  we  generally  find 
the  earth's  surface  in  a  state  of  nature  covered  with  forests ;  but  where 
the  winds  are  deprived  of  their  moisture  by  passing  over  mountains,  or 
Irom  other  causes,  no  rains  fall,  and  we  have  arid  deserts. 

Garbonic-acid  gas  was  probably  a  more  abundant  element  in  tbe  at- 
mosphere in  the  early  geological  ages  than  at  present,  as  vast  quanti- 
ties are  found  fixed  by  chemical  affinities  in  the  mineral  carbonates, 
more  particularly  of  lime,  (forming  immense  masses  of  limestone,  chalk, 
and  marbles),  and  in  beds  of  mineral  coal.  In  the  former  of  Uiese  the  car- 
bonic acid  has  been  largely  fixed  through  the  agency  of  animal  life;  in 
the  latter  it  is  the  result  of  a  luxuriant  vegetable  growth,  at  a  geolog- 
ical period  when  the  temperature  of  the  earth  was  much  greater,  and 
tbe  amount  of  carbonic-acid  gas  relatively  much  more  abundant  than 
at  present.  This  proportion  in  the  present  atmosphere,  is  variously  es- 
timated at  from  one-thousandth  to  four  ten-thousandths  part  of  the  air 
by  weight;  in  other  words,  there  are  from  18.8  to  47  tons  of  this  gas 
over  every  acre  of  the  earth's  surface.  There  is  no  evidence  that  this 
proportion  has  sensibly  changed  since  man  was  created,  and  for  an 
practical  purposes  it  may  be  regarded  as  uniform  from  age  to  age^ 
From  this  source,  the  carbon  of  wood  is  largely  derived,  and  in  the 
chemical  operation  of  plant-growth,  and  under  the  action  of  light,  it  is 
being  taken  into  the  tissues  of  vegetables  through  the  growing  season — 
while  from  the  respiration  of  animals,  the  vital  processes  of  plant^ 
combustion,  decay,  and  other  operations  going  on  in  nature,  it  is  again 
given  back  to  the  atmosphere,  thus  maintaining  its  due  proportions  with- 
out sensible  variation,  as  we  compare  observations  made  in  different  re- 
gions of  the  earth  or  at  wide  intervals  of  time. 

Tbe  proportion  of  vapor  in  the  atmosphere  has  an  important  infla*- 
ence  upon  vegetable  growth,  and  every  cause  tending  to  increase  or 
diminish  the  amount,  will  have  a  favorable  or  adverse  effect  upon  it. 

We  know  that  water,  when  exposed  to  the  open  air,  will  under  ordh 
nary  conditions,  slowly  evaporate,  the  rate  chiefly  depending  upon  d»e 
temperature,  the  amount  of  moisture  already  present  in  the  air,  and  the 
movement  of  the  lower  strata  of  air  in  contact  with  the  evaporat- 
ing surface.  It  is  known  by  experiment,  as  well  as  by  calculatiooi 
that  in  a  given  volume,  and  under  a  uniform  barometric  pressure, 
dry  air  is  slightly  heavier  than  air  saturated  with  moisture,  and 
that  it  decreases  a  little  less  rapidly  in  weight  with  an  increase  of  tern- 
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peratare.^  The  tendeooy,  therefore,  is  to  bring  the  dry  air  to  the  sar- 
face,  and  so  far  as  it  operates  to  promote  evoporation,more  particularly 
at  the  wanner  temperatures. 

Dew  P(H»t— We  may  prove  the  presence  of  vapor  in  the  atmosphere 
by  removing  the  pressure,  as  in  the  receiver  of  an  air-pump,  in  which, 
as  the  exhaustion  goes  on,  the  remaining  air  expands,  and  in  expanding 
oools,  until  presently  a  cloud  of  vapor  appears  within,  and  the  surplus 
moisture  in  the  rarefied  air,  settles  on  the  inside  of  the  receiver  as  dew. 
The  temperature  of  the  air,  at  the  moment  when  this  dew  begins  to  ap- 
pear, is  called  the  dew  paint  It  may  be  more  easily  determined  by 
noticing  the  degree  of  temperature  at  which  dew  begins  to  collect  oa 
the  outside  of  a  bright  metallic  vessel  in  which  water  is  placed,  and 
gradually  cooled  down.  This  process  occurs  in  nature  whenever  the 
radiation  of  warmth  from  objects  on  or  near  the  earth's  surface,  cools 
them  down  till  the  dew  appears.  The  presence  of  fog  or  of  clouds,  shows 
that  the  air  is  there,  saturated  with  moisture,  and  that  the  cooling  point 
has  been  reached,  at  which  the  atmosphere  can  hold  the  excess  of  vapor 
in  suspension  no  longer.  No  rain,  snow,  or  dew  can  form,  until  the  air 
is  cooled  down  to  this  point,  and  every  cause  which  has  a  cooling  tend- 
ency, or  that  increases  the  amount  of  vapor  in  the  atmosphere,  favors, 
if  it  does  not  actually  produce,  the  formation  of  cloud  and  the  precipita- 
tion of  the  excess  of  moisture. 

It  is  a  well-settled  principle  of  physics,  that  no  matter  in  any  form, 
whether  solid,  liquid,  or  gaseous*  can  pass  from  a  rarer  to  a  denser  form 
without  emitting  heat,  or  fixmi  a  denser  to  a  rarer  form  without  ab- 
sorbing heat  from  all  surrounding  objects.  Thus,  when  the  air  or  vapor 
is  expanded  from  any  cause,  it  becomes  cooler,  and  when  condensed 
it  becomes  warmer.  The  heat  absorbed  when  matter  passes  from  one 
state  to  another,  as  from  water  to  ice,  is  termed  latent  heat.  This  heat  is 
given  out  again  when  the  ice  returns  to  water.  The  same  thing  occurs 
when  water  is  evaporated,  oris  condensed  from  vapor  to  a  liquid  form. 

Various  instruments  have  been^ devised  for  measuring  the  amount  of 
moisture  in  the  atmosphere;  the  one  commonly  used  being  the  Pay* 
d^rometer.  This  consists  of  two  similar  thermometers,  usually  placed 
but  a>few  inches  apart,  so  as  to  be  exposed  to  the  same  conditions,  ex- 
cepting that  one  of  them  has  its  bulb  covered  with  muslin,  which  is  wet 
a  few  minutes  before  observation.  The  evaporation  from  this  covered 
bulb  soon  reduces  the  temperature  to  a  fixed  point,  and  a  reading  of 
both  scales  at  that  time  will  afford,  by  the  aid  of  tables  that  have  been 
prepared  for  the  purpose,  the  two  important  facts  concerning  the  atmos- 
phere with  reference  to  its  humidity,  upon  which  many  conditions  of 
climate  and  vegetation  depend, — the  absolute,  and  the  relative,  humidity. 

The  Absolute  Humidity  As  shown  by  the  elastic  force  of  vapor  at  a  given 
time,  in  maintaining  a  column  of  mercury.  This  elastic  force  or  tension, 
at  temperatures  above  the  boiling  point,  affords  our  steam-power,  and 
al  high  degrees  of  heat  it  acquires  destructive  force.  It  exists  at  all 
degrees  of  heat,  down  to  the  lowest,  and  at  temperatures  commonly 
observed  in  the  open  air,  it  varies  according  to  the  differences  of  read- 
ing between  the  wet  and  dry  bulbs  of  the  psychrometer,  as  is  shown  in 
the  fbllowing  table : 

'At  zero  of  Fahrenheit,  the  differenoe  in  weif^hf.  in  a  oablo  foot  is  but  0.44  grain  troy ; 
SISOO  it  is  3.44  giuins,  and  at  90°  it  is  6.04  grains. 
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Absolute  Humidity  w  elasiie  force  of  vapor,  exffreteed  in  EngUeh  inehee,  pfmerourial  oolwmm 
at  each  tenth  degree,  from  —30°  to  10(F  Fahrenhtxt^  the  differences  hetweem  Thermometers 
being  as  shown  by  the  left-hand  column. 
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It  will  be  seen  that  these  nambers  increase  from  left  to  right,  and 
from  below  upwards.  The  rate  of  increase  horizontally^  that  is  to  say, 
with  a  constant  difference  between  wet  and  dry  bulb  thermometers,  (but 
ranging  through  all  temperatures  of  the  air  from  —20  to  +IOOO),  may  be 
shown  by  a  curve,  as  in  the  left-hand  drawing,  where  the  range  for  O^, 
100,  and  2(P  of  difference  is  separately  shown.  It  is  seen  to  be  a  rapidly 
gaining  rate,  nearly  regular,  and  much  like  a  geometrical  progression. 
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AbBolnte  hnraidity  at  dlil^rent  tmnperatarM,  tbe  I  Absolute  bnniidity  Hi  fixed  tempentnrea,  the  dlf- 
dlflfcronoo  butween  wet  and  dry  balbs  being  oon- 1  ferenoe  between  wet  and  dxy  bolbs  being  vail- 
atant.  1     able. 

The  formula  do  not  strictly  apply  to  high  temperatures,  but  for  the 
common  range,  the  rate  of  increase  is  very  regular.  But  if  we  follow 
any  of  the  vertical  columns  downward,  we  observe  a  falling  off  which 
becomes  less  as  the  heat  is  greater,  the  common  difference  being  from 
0.011  to  0.014.  If  this  decrease  be  drawn  in  a  diagram,  it  will  appear  as 
in  tbe  right-hand  drawing,  where  the  columns  from  0^  to  100^  are  rep- 

Dlgitized  by^OOQlC 


BELATIVir  HUMIDIXr. 


225 


resented  by  descendlDg  lines.  The  left-hand  marginal  scales  of  both 
arealike,  and  show  the  pressure  of  vapor  from  0.1  inch  to  1.9  inches  of 
mereary,  which  aqaeons  vapor  at  the  different  temperatares  would  sup- 
port. 

It  will  be  seen  that  the  intervals  between  the  lines  in  the  right-hand 
drawing  widen  apart  from  below  upward  in  a  very  regular  manner. 
These  intervals  would,  if  measured  and  applied  to  a  diagram,  form  a 
curve  much  like  those  in  the  first  drawing. 

The  Belative  Humidity^  is  the  percentage  of  saturation, — 100  being 
complete  saturation,  or  all  that  the  air  will  hold  in  invisible  form,  and  0 
being  absolute  dryness,  a  condition  never  obtained  in  our  climate  with- 
out artificial  means.  This  also  depends  upon  jhe  temperature,  and,  with 
a  given  difference  between  wet  and  dry  bulffll,^is  greatest  at  high  tem- 
peratures. Calculated  for  degrees  Fahrenheit,  from  — 30^  to  lUQo,  the 
percentage  at  intervals  of  ten  degrees,  and  from  differences  between  wet 
and  dry  bulb  of  the  psychrometer,  from  0^  to  20^,  are  as  follows : 


BdaUve  Hmnmty, 

in  percentageB : 

Dryness  Mng  0  and  •aturatUm  100. 

DiifereDoeof 
•     tonp. 

— 30O 

-aoo 

— IQO 

CO 

IQP 

80° 

30O 

40° 

50° 

60» 

70O 

eoo 

90O 

lOOo 

'o 

100 
6 

100 
35 

100 
57 
17 

100 
70 
43 
18 

100 

2S 

43 
87 
IS 

100 
85 
71 
59 
47 
37 
87 
17 
9 
8 

100 

89 

79 

70 

61 

53 

45 

38 

33 

85 

80 

14 

9 

5 

1 

100 
91 
83 
75 
68 
61 
54 
48 
43 
37 
32 
88 
23 
19 
15 

la 

8 
5 
3 

100 
93 
86 
80 
74 
68 
63 
58 
53 
48 
44 
40 
36 
33 
89 
86 
83 
81 
18 
15 
13 

100 
94 
88 
S3 
77 
73 
6b 
64 
61) 
56 
53 
49 
46 
43 
39 
37 
34 
31 
89 
27 
84 

100 
93 
90 
85 
81 
77 
73 
60 
65 
63 
59 
56 
53 
50 
47 
44 
43 
39 
37 
35 
33 

100 
96 
91 
87 
83 
79 
76 
73 
69 
66 
63 
60 
57 
55 
53 
50 
47 
45 
43 
41 
39 

100 
96 
98 
88 
83 
81 
78 
75 
78 
6l» 
66 
64 
61 
59 
56 
51 
53 
50 
48 
46 
44 

100 

1 

96 

9 

93 

3 

90 

4 

86 

5 

83 

e 

79 

7 

77 

8 

74 

s 

72 

10 

69 

11 

66 

19 

64 

13 

6^ 

U 

60 

15 

58 

le 



56 

17 

54 

M 

53 

19 

51 

90 

40 

In  this  table,  as  in  the  preceding,  the  numbers  increase  toward  the 
right  in  every  line  except  the  first,  and  in  every  column  they  increase 
upward  from  below.  The  gaining  rate  of  the  former  is  greatest  at  the 
beginning,  and,  when  reduced  to  a  diagram,  the  curves  are  convex  above 
instead  of  being  concave,  as  in  the  horizontal  numbers  in  the  preceding 
table,  showing  the  rate  at  which  the  relative  humidity  diminishes  with 
an  increase  of  heat.  But,  taking  at  a  given  temperature,  the  difference 
between  wet  and  dry  bulb  thermometers,  from  lo  to  20°,  the  quantities 
in  the  vertical  columns  diminish  rapidly  as  we  follow  them  down, 
the  smaller  differences  at  more  rapid  rates,  but  all  upon  the  same  gene- 
ral law.* 

^  Bedaction-tables,  based  upon  the  formnl®  of  Heguanlt,  aud  prepared  by  Professor 
Arnold  Goyot,  bave  been  famished  by  the  Smithsouian  Institution  to  meteorological 
observers  tbroagbout  the  country.  The  thermometers  commonly  nsed  for  psychrome- 
trical  obserratiuns  have  the  centigrade  scale.  Other  tables  based  upon  the  same  for- 
mula, but  adapted  to  the  Fahrenheit  scale  and  to  English  inches  of  mercurial  column, 
prepared  by  the  late  Prof.  James  H.  Coffin  of  Lafayette  College,  Easton,  Pennsylvania, 
save  also  been  issued,  and  from  these  latter,  the  two  tables  here  presented  have  been 
OQUdensed.  The  formuIsD  of  Begnault  are  scarcely  applicable  to  places  considerably 
above  8eft4eYel^  and  new  tables  adapted  to  greater  altitudes  are  much  needed,  although 
it  may  be  possible  to  apply  a  correction  that  will  render  them  comparable  with  those 
tak«n  at  no  great  eleyation  aboye  sea-leveL 
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The  relative  humidity  is  greatest  at  the  equator,  and  diminishes 
towards  the  poles.  It  is  at  its  maximum  over  the  sea,  and  diminishes 
as  we  go  inland,  being  lowest  on  the  leeward  side  of  high  mountain 
ranges,  and  in  places  remote  from  the  sea,  as  well  as  those  most  exposed 
to  drying  winds. 
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Belative  Hnmiditj  at  different  teroperfttares,  the  I  Belative  Hamidity  at  fixed  tempemtnres,  the  dif 
dlfiieresce  between  wet  and  dry  bolb  thermome-  ference  between  wet  and  dry  Dulbs  being  raii- 
ters  being  constant.  |     able. 

With  reference  to  the  amount  of  raln-fall,  it  has  been  observed,  as  a 
general  rule,  that  the  quantity  falling  on  high  grounds,  rising  by  easy 
slopes  J  exceeds  that  at  the  level  of  the  sea ;  but  if  the  elevation  is  abmptj 
the  quantity  is  less. 

The  effect  of  heat  being  to  increase  the  capacity  of  the  atmosphere 
for  holding  aqueous  vapor  in  suspension,  and  that  of  cold  to  reduce  it, 
or,  in  other  words,  to  bring  this  vapor  to  a  degree  where  it  could  no 
longer  be  held,  it  loUows  that  a  marked  difference  should  exist  between 
the  temperatures  at  which  precipitation  occurs  in  winter  and  in  sum- 
mer, and  that  while  the  absolute  humidity  in  the  warmer  months  is  very 
much  greater,  in  summer  the  relative  humidity  is  less.  This  may  he 
illustrated  by  a  few  comparisons  from  foreign  observations  with  others 
made  in  this  country. 

Absolute  MaUture  at  several  foreign  staUona,   (MillimeterB.) 


Ploees. 

1 

1 

1 

1 

1 

1 

Ha 

-5 

1 

1 

1 
^ 

i 

1 

Bmesela 

St  Petersburg 

Pobin 

5.59 
8.56 
2.23 
1.45 
3.86 

5.73 
2.48 
2.33 
1.59 
4.00 

6u00 
3.03 
3.69 
1.82 
4.09 

7.03 
4.17 
5:50 
2.46 
4.88 

&98 
6.02 
&93 
3.59 
6.12 

11.29 

a7i 

13.09 
4.24 
7.60 

12.  OQ 
10.62 
19.13 
4.67 
&98 

12.45 
10.32 
16.83 
4.65 
9.27 

11.05 
&01 

11.69 
3.96 
a  01 

0.16 
5u53 
6.57 
3wl4 
6.25 

6L97 
3.78 
3.71 
2.30 
5.14 

S.97 

ao3 

2.50 
1.72 
4.15 

a4i 

Tiflis 

2.17 

Sitka 

&0B 
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Belaiitfe  MoUture  at  ike  above  etmU&ne  in  (he  eame  periode. 


TTniiarJt' 

8tPet«nbQrg>. 

PcklD* „. 

Tifli»« 

Stk»» 


87.3 
90.3 

es.8 
mo 

8Sw7 


83.5 
60.9 

es.4 

76L0 
4&« 


TX5 

85.4 
58.7 

oao 

80.0 


«19 

77.8 
50.0 
63.0 

7a  7 


613 
71.4 
53.3 
64.0 
79.5 


64.8 
7L6 
60.8 
60.0 
80.8 


66.8 
73.7 
76.8 
56.0 
85.0 


6a3 
77.5 
77.3 
57.0 
87.5 


73.7 
82.0 
70.3 
64.0 
87.0 


80.4 
84.1 
6L9 
68.0 
86.1 


89w8 
87.4 
64.0 
75.0 

e&6 


89.0 
9a3 
64.8 

Tao 

8&1 


75.2 
8L8 
€3.8 
67. 0 
83L8 


^FTfHnOTUiUW^MetwrologiedelaBetgi^    Period,  1843-1863. 

•L«titaa6,590  56';  longitude.  30©  16*  eMt ;  ctovation,  4.5  metew.    Period.  33  yews. 

•  L^tiidiL  30O  57* ;  lonifiUide,  1160  39"  ea^t ;  eleTatktt,  38(f)  meUn.   Period,  1830-1855. 

«  Period,  December  1,1861,  to  Deoember  1,1871. 

•Period,  88  yetn  while  SoaeiMi  tenitory. 

These  quantities  are  represented  by  graphic  drawings  in  the  accom- 
panying iigares. 
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Abedate  Hiunidity  through  the  eorend  monthi  of  |  BelatiTO  Homidity  through  the  sereral  months  of 
the  year  ftX  Tarione  foreign  etations.  |  the  year  at  Tariooa  foreign  stationa. 

It  will  be  observed  that  the  scale  of  absolnte  hnmidity,  on  an  average 
of  several  years,  is  remarkably  regnlar,  with  its  minimum  in  January  or 
February,  and  its  maximnm  in  June  or  Jnly.  The  rise  in  summer  is  ex- 
cessive at  Pekin  and  least  at  Tiflis.  When  reduced  to  a  diagram, 
Brussels  and  St  Petersburg  appear  nearly  coincident.  The  range  for 
Tiflis  is  relatively  very  low,  and  the  maximum  for  Sitka  is  carried  for- 
ward into  August. 

The  elastic  form  of  vapor  being  increased  by  heat,  we  should  expect 
to  find  the  summer  range  highest  in  hot  seasons,  and  that  differences 
would  be  observed  between  years,  corresponding  with  those  of  mean 
temperature.  This,  in  fact,  is  observed  on  comparing  records,  and  re- 
ducing them  to  graphic  form  in  the  tables. 

The  relative  humidity  is  found  to  be  influenced  very  much  by  the 
prevailing  wind.  In  the  Atlantic  States,  an  easterly  wind  blowing 
several  hours  invariably  brings  an  increase  of  humidity,  more  especially 
in  winter,  while  northerly  winds,  as  a  general  rule,  cause  a  reduction  of 
the  percentage  of  moisture. 

It  is  observed  that  as  the  sea  is  always  of  uniform  height— opposing 
DO  resistance  to  the  winds  in  one  place  more  than  in  another,  and  with 
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no  different  exx>08are  to  the  snn  than  as  dae  to  changes  of  the  seasons — 
the  ocean  winds  are  mach  more  regalar  than  those  from  the  land.  It  is 
this  regularity  that  renders  the  winds  more  reliable  as  a  motive  power, 
in  the  neighborhood  of  the  sea,  than  in  the  interior.  It  is  to  be  farther 
noticed  that  we  find  in  our  country  no  prairies  or  treeless  plains  near 
the  sea,  but  always  remote  from  its  influences.  The  effect  of  resistance 
to  an  serial  current,  is  to  condense  the  particles  immediately  in  front  of 
the  opposing  body,  and  to  create  a  partial  vacuum  immediately  behind 
it.  Under  these  opposite  influences  the  temperatures  are  correspond- 
ingly affected,  and  with  them  the  bygrometrical  conditions,  so  that  high 
mountain  peaks  are  sometimes  capped  with  clouds,  when  the  sky  is 
otherwise  clear,  and  these  clouds  clinging  to  the  peaks,  althoagh  a  strong 
wind  may  be  blowing. 

The  curve  of  relative  humidity  is  considerably  less  at  Brussels  than 
at  St.  Petersburg,  with  its  maximum  in  January  and  its  minimum  in 
May.  That  of  Sitka,  which  is  much  higher  than  the  rest,  is  lowest  in 
April  and  May  and  highest  in  August  and  September.  The  other  sta- 
tions differ,  as  will  be  more  apparent  on  careful  study .^ 

Observations  upon  humidity  have  been  made  without  interruption  or 
change  of  plan,  and  with  unquestionable  care,  at  the  Toronto  Magnetic 
and  Meteorological  Observatory,  since  1854.  Wehavean  eight-year  series 
in  Maine,  at  the  State  College  of  Agriculture  and  the  Mechanic  Arts  at 
Orono,  and  one  of  fourteen  years  at  the  Michigan  State  Agricultural 
College  at  Lansing.  Although  one  of  these  stations  is  across  the  bor- 
der, it  may  be  taken  to  represent  the  bygrometrical  conditions  that 
exist  in  that  region,  which  are  probably  not  much,  if  any,  different  from 
those  across  the  lake ;  and  a  comparison  of  these  results  will  serve  to 
show  the  general  laws  which  govern  in  the  monthly  average,  and  through 
a  term  of  years,  the  variations  in  relative  humidity  and  pressure  of  vapor 
throughout  the  several  seasons  of  the  year. 

Hygrometrical  ohservatioris  at  Toronto  by  months  $ince  1854. 

(a.)-MBAN  ABSOLUTS  HUMIDITY. 


Periods. 

►« 

1 

1 

t 

1 

H 

# 

•^ 

< 

i 

1 

1 

1 

1 

ie54-'58 

,109 

.101 

.128 

.190 

.260 

.418 

.514 

.457 

.393 

.253 

.174 

.124 

.200 

1859-'63 

.116 

.115 

.13S 

.181 

.284 

.373 

.475 

.487 

.369 

.268 

.184 

.127 

.260 

1864-'68 

.095 

.110 

.135 

.189 

.271 

.409 

.498 

.456 

.380 

.250 

.182 

.115 

.257 

1869-^ 

.110 

.104 

.132 

.182 

.276 

.417 

.485 

.488 

.394 

.250 

.150 

.140 

.258 

1874-16 

.114 

.098 

.118 

.158 

.^62 

.415 

.483 

.472 

.378 

.236 

.170 

.117 

.251 

Mean 

.109 

.106 

.130 

.179 

.271 

.406 

.491 

.472 

.333 

.251 

.172 

.125 

.257 

(ft.)- 

MEA^a-  RELATIVE  HUMIDITY. 

(Samrati<m= 

1.00.) 

1854-'58 

.82 

.81 

.77 

.74 

.71 

.75 

.73 

.73 

.77 

.76 

.78 

.80 

.77 

1859-'63 

.83 

.82 

.77 

.70 

.69 

.69 

.73 

.75 

.77 

.78 

.79 

.83 

.77 

1864-'68 

.82 

.82 

.78 

.71 

.71 

.72 

.68 

.71 

.76 

.76 

.78 

.80 

.75 

1869-'7:« 

.82 

.79 

.78 

.09 

.67 

.72 

.71 

.73 

.77 

.77 

.79 

.82 

.76 

1874-'76 

.84 

.83 

.78 

.00 

.66 

.71 

.71 

.70 

.75 

.78 

.77 

.83 

.75 

Mean 

.83 

.83 

.78 

.71 

.60 

.72 

.71 

.72 

.76 

.77 

.78 

.82 

.76 

>  In  the  sonthem  hemisphere  these  carves  are  rev-ersed,  the  mnxhna  and  minima 
coming  like  their  seasons,  at  the  opposite  monthsi  and  snl^ect  to  laws  not  of  intexest  in 
the  present  inquiry. 
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Eygrometrical  observations  at  the  State  Agricultural  College^  Lansing^ 

Mich. 

<a.)-HBA.N  ABSOLUTS  HUMIDITY. 


Yean. 

>^ 
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1 

1 

1 

1 

t 

1 

1 

1 

s 

1 
1 

1 

1 

1865 

.940 
.275 
.248 
.236 
.196 
.224 
.222 
.967 
.261 
.960 
.280 
.169 
.182 

.412 
.470 
.373 
.261 
.234 
.336 
.323 
.444 
.405 
.380 
.345 
.323 
.334 

.468 
.633 
.596 
.488 
.556 
.317 
.496 
.568 
.5^ 
.616 
.534 
.559 
.467 

.532 

.788 
.535 
.629 
.547 
.782 
.590 
.650 
.579 
.671 
.575 
.539 
.535 

.561 
.558 
.542 
.464 
.532 
.545 
.598 
.594 
.566 
.650 
.569 
.527 
.•470 

.404 
.475 
.532 
.407 
.438 
.373 
.459 
.490 
.391 
.498 
.383 
.422 
.388 

.927 
.256 
.265 
.307 
.285 
.240 
.219 
.346 
..307 
.295 
.245 
.9«J 
.219 

.164 
.193 
.193 
.189 
.192 
.193 
.159 
.187 
.160 
.158 
.148 
.145 
.155 

.151 
.111 
.121 
.123 
.118 
.114 
.126 
.139 
.108 
.099 
.158 
.135 
.179 

1864 

1665 

W66 

1867 

1868 

1869 

1870   

1871 

1872 

1873 

1874 

1875 

.105 
.091 
.104 
.091 
.090 
.169 
.195 
.135 
.107 
.099 
.135 
.074 

.150 
.118 
.111 
.153 
.093 
.148 
.119 
.139 
.100 
.110 
.198 
.075 

.155 
.182 
.140 
.134 
.213 
.124 
.148 
.194 
.109 
.142 
.161 
.136 

.347 
.315 
.288 
.289 
.993 
.303 
.341 
.315 
.390 
.993 
.294 
.967 

Heu 

.135 

-■ 

.139 

.194 

.261 

.405 

.529 

.579 

.586 

.391 

.307 

.160 

.108 

.315 

(5.)- 

MBAN  BELATIVB  HUMIDITY. 

(SataraUoDB 

100.) 

1863 

65.1 
84.0 
73.7 
64.0 
75.0 
75.0 
67.0 
76.0 
74.0 
74.0 
76.0 
75.0 
69.0 

74.7 
77.0 
76.1 
50.0 
63.0 
66.0 
70.0 
73.0 
79.0 
77.0 
72.0 
69.0 
67.0 

75.6 
81.0 
89.0 
74.0 
73.0 
7&0 
80.0 
77.0 
74.0 
78.0 
79.0 
75.0 
65.0 

76.9 
80.0 
85.4 
74.0 
70.0 
77.0 
76.0 
79.0 
77.0 
77.0 
75.0 
71.0 
7a  0 

81.5 
79.0 
85.1 
81.0 
74.0 
73.0 
75.0 
81.0 
78.0 
83.0 
79.0 
74.0 
77.0 

83.0 
81.0 
88.5 
85.0 
77.  U 
8'.0 
83.0 
83.0 
7a  0 
85.0 
80.0 
76.0 
76.  U 

74.3 
80.0 
83.0 
82.0 
77.0 
73.0 
86.0 
85.0 
72.0 
84.0 
80.0 

7ao 

7a  0 

77.5 
77.0 
81.0 
81.0 
72.0 
84.0 

8ao 

80.0 

8ao 

89.0 
89.0 
77.0 
84.0 

84.6 
73.0 
80.0 
79.0 
7a  0 
90.0 
82.0 
94.0 
86.0 
01.0 
89.0 
85.0 
90.0 

1864 

66.0 
7L7 
82.0 
87.10 
80.0 
96.0 
85.0 
93.0 
88.0 
95.0 

8ao 
8ao 

70.0 
75.1 
81.0 
8SuO 

8ao 

95.0 
84.0 

9ao 

84.0 
95.0 
80.0 
94.0 

77.0 
73.8 
8:1.0 
88.0 
87.0 
83.0 
84.0 
83.0 
85.0 
86.0 
83.0 
87.0 

76.5 

1865 

79.6 

lene 

77. 1 

1867 

76.3 

1868 

im 

7a  7 

81.5 

1870 

82.1 

1871 

H).4 

1873 

79.6 

187J 

82.3 

1874 

7a6 

1875 

79.3 

MeMi 

77.9 

77.9 

76.3 

67.3 

64.4 

69.9 
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The  lowest  means  observed  were,— in  1869,  26?  in  1870, 13;  in  1871, 
17:  in  1872,  23 ;  in  1873,  20 ;  in  1874, 19 ;  in  1876,  24,  and  in  1870,  21. 

These  records  are  introdnced  for  the  purpose  of  showing  the  general 
effects  of  temperature  and  the  seasons  upon  the  amount  of  absolute  and 
relative  moisture  in  the  atmosphere.  It  will  be  observed  that  at  the 
three  stations  presented,  there  is  a  general  resemblance,  the  differences 
being  perhaps  in  some  degree  due  to  local  causes.  When  represented 
in  a  diagram  the  absolute  moisture  to  be  greater  and  the  maximum 
later  at  Lansing  than  at  either  of  the  other  two  stations,  at  which  the 
amount  and  range,  very  nearly  coincide,  the  relative  humidity,  at  all 
the  stations,  reaches  its  minimum  in  May,  is  nearly  uniform  in  the  sum- 
mer months,  and  is  greatest  in  December  and  January. 
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▲bftolate  Hamidity  thitmsb  the  8eT«r*l  monUM 
of  the  year  at  three  Amerioan  statioat. 


RelatiTe  Hamldity  throagih  the  Beveral  mentha 
of  the.year  at  three  Amecioan  aiatlonai 


OOMPABATIVE  HETEOBOLOaiOAL  OBSERVATIONS  IN  THE  FORESTS  AND 

IN  THE  OPEN  FIELDS. 


Bavaria. 

In  1868  the  Boyal  Ministry  of  Finances  in  Bavaria  directed  the  estab- 
lishment of  several  meteorological  stations,  at  each  of  which  two'series 
of  observations  were  to  be  made :  one  in  the  open  fields,  exposed  to  all 
the  influences  of  sun  and  winds,  and  the  other  within  the  shelter  of  the 
woods.  Care  was  taken  that  the  conditions  of  exposure  should  be  as 
nearly  alike  as  possible,  so  that  the  influences  of  the  forests  might  be 
fhlly  known.  The  observations  in  the  open  fields  embraced  records  of 
temperature  in  the  sun  and  in  the  shade,  with  common  and  self  register- 
ing thermometers ;  the  absolute  and  relative  moisture  of  the  air ;  ozone : 
the  temperature  of  the  soil  at  the  surface  and  at  depths  of  i,  1, 2, 3,  and 
4  feet ;  depth  of  rain  and  snow ;  evaporation  from  a  firee  watersurfieu^e, 
and  from  soil  saturated  by  capillary  attraction,  and  the  pereolatkm  of 
water  through  soils  1,  2,  and  4  feet  deep.  In  the  woods,  besides  these, 
the  temi)erature  and  ozone  of  the  air  at  the  tree* tops,  the  temperature 
of  trees,  and  the  effect  of  litter  of  leaves,  &c.,  upon  the  soil  were  made 
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a  subject  of  careful  stnd  j,  and  the  effect  of  direct  sanlight  was  of  coarse 
omitted.  Becords  were  altio  made  upon  the  barometer,  direction  and 
force  of  winds,  cloudiness,  movement  of  clouds,  and  notices  of  rain,  snow, 
and  its  lodgment  in  branches,  fog,  dew,  hoarfrost,  ice,  &c. 

The  following  are  the  instructions  upon  placing  and  observing  the  in- 
struments which  would  be  of  service  in  the  establishment  of  similar 
stations,  and  would  tend  to  secure  comparability  of  result : 

Of  We  cottdi<iofi«  of  the  place  where  oheervatUms  should  he  made, — ^Theee  should  be  made 
in  ft  large  forest,  and  in  an  open  tract  adjoining.  They  should  be  gradnally  extended 
to  different  kinds  of  decidnous  and  evergreen  forests,  and  to  dense  woods  with  the 
ground  covered  and  uncovered  with  litter,  with  the  trees  so  close  together  as  to  wholly 
shade  the  gronndi  and  to  places  where  the  light  comes  in  between  the  branches.  They 
should  also  include  dwarr-woods,  where  the  ground  is  bare  and  hard  from  the  contin- 
ued removal  of  litter — ^woods  in  which  a  bed  of  moss  has  formed  over  the  surface,  and 
In  different  aspects  and  soils.  r 

The  unwooded  place  for  the  accompanying  observations  should  be  entirely  free  from 
hills  or  other  eminences,  and  of  sufficient  size  to  be  free  from  the  influence  of  a  neigh- 
boring woodland,  either  by  shading,  cooling,  or  obstructing  the  winds.  Tet  the  two 
j^laees  should  not  be  far  distant  from  each  other,  and  in  surface  and  soil  as  nearly  alike 
as  possible.  A  description  should  be  made  as  regards  elevation  above  sea-level,  condi- 
tion of  soil,  aspect,  slope,  and  surroundings.  For  protection  against  accident  or  inter- 
ference, the  places  of  observation  should  be  fenced  in. 

Of  the  putting  un  and  management  of  instruments  and  the  making  cf  ohservations.^The 
instruments  should  be  put  up  by  experts,  duly  appointed.  They  must  be  handled 
carefully,  and  so  as  to  prevent  injury.  The  places  of  observation  are  never  to  be 
changed  without  the  written  consent  of  the  director  of  forest  stations.  Should  an 
instrument  be  injured,  written  notice  is  immediately  given  to  the  director,  who  will 
replace  it.    The  following  rules  for  observation  are  to  be  followed : 

1.  The  8ELF-REOi8TERiNa  THERMOMETER  (thermometrograph),  in  thinly-wooded  for- 
ests and  in  open  fields,  must  be  protected  from  the  direct  or  reflected  rays  of  the  sun  by 
a  wooden  screen,  and  a  small  roof  of  wood,  covered  with  zinc,  should  be  placed  over  it 
to  keep  off  the  rain.  It  should  be  fixed  upon  a  post,  five  feet  above  the  ground,  and 
should  be  perfectly  horizontal.  After  each  reading  it  is  acUusted  by  holding  it  slant- 
ing, and  by  gently  Jarring,  till  the  indicator,  by  its  own  weight,  falls  back  upon  the 
mercurial  column,  and  the  little  glass  bar  touches  the  end  of  the  spirit  column.  Tho 
minus  sign  (  — )  should  be  placed  before  figures  read  below  zero. 

2.  The  pstchrometer  consists  of  two  thermometers  by  Lament,  and  graduated  to 
degreee  and  tenths  (R).  The  pressure  of  vapor,  in  Paris  lines,  is  determined  by  the 
readings  of  wet  and  dry  bulb  instruments,  and  by  the  aid  of  tables.  Only  the  difference 
between  them  need  be  entered.  The  covered  bulb  is  moistened  by  dipping  in  a  cup  of 
rain  or  enow  water  about  a  minute  before  reading.  Care  should  be  taken  that  no  drop  of 
water  remains  on.  In  winter,  when  this  bulb  is  covered  withioe,  wettingis  unnecessary. 
In  summer,  repeated  dippings  are  often  required,  as  the  water  does  not  adhere  freelyi 
If  the  dry  bulb  has  become  wet,  or  is  covered  with  frost,  it  must  be  carefully  wiped 
dry  about  ten  minutes  before  observation,  which  should  never  be  made  until  it  has 
returned  to  the  temperature  of  the  air.  In  reading,  the  eye  of  the  observer  should  be 
level  with  the  point  read,  taking  care  not  to  affect  the  instrument  by  bringing  the 
face  too  near  or  by  breath  or  touch.  This  instrument  is  put  up  on  the  same  frame  with 
the  self-registering  thermometer,  and  under  the  same  roof. 

3#  Bain  and  snow  gauges. — ^The  rain-gauge,  by  differences  of  record,  should  show 
the  amount  of  water  intercepted  by  the  leaves  and  branches.  In  the  woods,  the 
instrument  should  be  in  a  place  where  the  trees  are  so  close  that  their  branches  inter- 
lace, as  they  average,  and  in  the  open  fields,  so  that  no  rain  may  be  driven  in  from 
roofs  or  other  objects.  The  receiving-surface  has  an  area  of  one  square  foot.  It  should 
be  level,  and  about  8  feet  above  the  ground.  Snow,  hail,  and  sleet,  are  to  be  measured 
in  a  melted  state,  and  a  spare  receiver  of  equal  size  is  used  while  the  other  is  removed 
for  melting  the  contents.  In  case  of  heavy  falls  of  snow,  the  contents  may  be  pi-essed 
down,  and  when  full  another  should  be  placed.  The  water  is  drawn  off  into  a  glass 
cylinder  graduated  into  Paris  cubic  inches  and  lines,  and  measured.  Its  actual  amount 
must  be  recorded,  and  not  the  height  at  which  it  stood  in  the  cylinder.  After  each 
reading  the  glass  cylinder  should  be  carefully  wiped  with  a  linen  cloth.  The  metallic 
vessels  are  also  to  be  kept  clean.  To  avoid  too  low  estimates,  extra  measurements 
should  be  made  in  cases  of  heavy  falls  of  rain  or  snow. 

To  find  the  amount  of  water  lost  by  evaporation,  running  off,  or  soaking  into  the 
gronnd  and  draining  away,  in  fields  and  woodlands,  zinc  veosels,  1  Paris  foot  square 
at  the  top  and  1, 2, 3,  and  4  feet  deep,  are  provided,  with  a  double  bottom,  the  upper  one 
«f  which  is  perforated^  and  fastened  about  four  inches  above  the  lower  one,  as  shown  at 
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Lamont's  Atmometor. 


A,  in  tho  accompanying  figure.  This  Teasel  is  filled  with  earth  taken  from  near  the 
place  where  the  observations  are  to  he  made.  The  depth  from  the  surface  to  the 
false  bottom  is  that  at  which  the  observation  is  pro-  Lyiimetor. 

poeed  to  be  made.  The  lower  bottom  is  fnnnel- 
shaped,  and  is  connected  with  a  leaden  pipe,  through 
which  the  water  flows  into  a  receiving  vessel  (D.)f 
for  measnriog,  from  time  to  time.  To  accomplish 
this,  a  pit  is  dng,  10  feet  long,  6  feet  wide,  and  5 
feet  deep,  and  into  this  the  discharge-pipes  from  the 
instraments,  at  several  depths,  are  brought.  Such 
an  instrument  is  called  a  Lyeimeter,  If  the  surfaces 
of  some  of  these  are  covered  with  moss,  leaves,  humus, 
turf,  &c.,  while  others  are  left  with  bare  earth,  the 
influence  of  these  coverings  upon  the  percolation  of 
water  may  be  determined.  This  instrument  should 
at  first  have  the  surface  of  the  earth  within  it  a  little 
higher  than  the  ground,  so  as  to  allow  settling,  and 
it  should  be  left  some  months  undisturbed  before 
beginniug  observations,  so  as  to  allow  the  contents 
to  get  compacted,  as  occurs  naturallv  in  the  soil. 
From  this  we  get  data  for  learning  the  amount  of 
water  that  penetrates  the  soil  and  reaches  springs. 
If  we  deduct  the  amount  collected  from  the  ram- 
fall,  we  get  the  amount  evaporated,  lost,  or  absorbed 
by  vegetation. 

4.  The  evaporation  mcTER  (atmometer)  determines  the  daily  and  yearly  amonnt 
of  water  returned  to  the  air  by  evaporation.  Comparisons  of  the  amount  of  evapora- 
tion and  of  raio-fall  will  show,  in  certain 
localities,  that  more  water  is  evaporated 
than  falls  in  raiu,  &c.  The  instruments 
should  be  freely  exposed  to  the  winds, 
but  should  be  sheltered  irom  rains, 
snows,  and  the  direct  rays  of  the  sun. 
Lament's  atmometer,  shown  in  the  an- 
nexed engraving,  consists  of  three  prin- 
cipal parts,  a  water-reservoir,  a,  &,  c,  d, 
an  evaporating-bowl,/,  g,  h,  and  a  con- 
necting tube,  E  B,  A  piston,  passing 
through  an  air-tight  packing,  is  so 
arranged  that  it  may  be  preset  down 
into  the  reservoir  or  raised  by  the 
screw  5,  and  an  index,  n,  attached  to 
this,  points  to  the  degrees  on  a  gradu- 
ated scale,  B  t.  This  scale  may  be  raised 
or  lowered,  so  that  its  zero  point  is  oppo- 
site the  inaex  point  n,  when  the  instru- 
ment is  set  at  the  beginning  of  an  observ- 
ation. The  mode  of  operation  and  of 
reading  are  as  follows:  The  piston  is 
drawn  up,  and  rain-water  is  poured  in 
at  the  bowl  till  it  stands  at  the  point 
A,  The  reservoir  being  full  of  water, 
the  scale  is  set  so  that  the  index  points 
to  zero,  and  the  piston  is  then  pressed 
down,  so  that  the  water  in  the  bowl  ia 
forced  up  so  as  to  stand  level  with  a  line 
M.  N,  marked  on  the  inner  side  Just 
below  the  rim.  When  an  observation  is 
made,  some  time  alter,  the  piston  is 
raised  and  all  the  water  in  the  bowl  is 
drawn  in  until  it  stands  Just  level  with  the  opening  A,  If  there  bad  been  no  losBi  iha 
index  would  then  point  at  zero ;  but,  as  more  or  less  evaporation  has  taken  place,  the 
difference  is  at  once  shown  by  the  index  on  the  scale.  More  water  is  added,  if  necea- 
sary,  the  scale  is  again  set.  and  the  water  pressed  up  to  the  mark  near  the  rim  of  the 
bowl,  as  before,  and  left  till  next  observation.  The  bowl  having  a  much  greater  sec- 
tional area  than  the  reservoir,  the  graduation  of  the  scale  is  enlarged  in  oorrespondinff 
degree,  as  compared  with  the  depth  actually  evaporated  if  measured  in  the  bowl 
itself.  The  scales  used  were  graduated  to  tenths  of  Paris  lines,  and  the  reading  hj 
estimation  could  be  bad  for  smaller  distances. 

The  instrument  is  placed  upon  a  stand  about  5i  feet  above  the  groond,  freely  exposed 
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to  the  air,  bnt  sheltered  from  the  sod  and  firom  rainfi,  and  is  a^jasted  to  a  level.  The 
evaporatiDg  bowl  hat  an  area  of  one  Paris  eqnare  foot,  and  is  aboat  three  inches  deep. 
Observations  cannot  be  made  when  the  temperature  is  below  the  freezing  point.  Fall 
details  of  the  arrangement  and  use  of  this  instrument  were  first  given  in  the  weekly 
report  of  the  Munich  Observatory,  No.  158, 186a 

(Before  this  instrument  was  introduced,  a  simpler  form  of  apparatus  was  used  for 
determining  the  amount  of  evaporation.  It  consisted  of  a  broad  soallow  zinc  vessel,  of 
known  area,  deepest  in  the  middle,  where  it  was  connected  with  a  discbarge-pipe, 
cloaed  by  a  cock.  Being  filled  by  a  measured  quantity  of  water,  it  was  exposed  to  the 
open  air,  and  the  water  drawn  off  and  measnred,  from  time  to  time,  gave  the  amount 
of  evaporation.  A  still  simpler  form  was  a  shallow  pan,  of  known  area,  filled  with 
water  and  weighed  from  time  to  time,  or  supported  by  a  spiral  spring,  which  graduidly 
arose,  carrying  an  index,  as  the  weieht  became  less.! 

These  instruments,  in  whatever  rorm,  give  very  different  results,  according  to  the 
material  of  which  the  pan  is  made.  If  of  metal,  it  may  become  warm  in  greater  or 
less  degree,  according  to  the  conducting  power  of  the  metal  used.  This  result,  how- 
ever, becomes  less  important,  where  all  the  instruments  used  in  the  comparative 
observations  are  alike  in  area,  material,  and  exposure. 

Evaporjltion  from  soils.— The  instrument  for  showing  the  amount  of  evaporation 
from  the  surface  of  soils  entirely  bare,  or  covered  with  wood-litter,  moss,  or  leaves,  &c., 
was  constructed  as  follows : 

A  box.  A,  is  made  of  zinc,  one  Paris  foot  square,  and  8  inches  deep.  At  2  inches 
above  the  real  bottom  there  is  placed  a  perforatea  plate.    An  open  cylindrical  zinc 

vessel,  B  C,  is  connected  with  the 
box  by  a  tube.  Into  this  there  is  slid 
another  vessel,  C,  a  little  smaller, 
which  is  closed  at  the  top,  and  is 
furnished  with  a  valve  at  the  bot- 
tom, opening  upward  and  attached 
to  a  spindle,  as  shown  by  the  en- 
larged figure.  When  in  position, 
this  valve  should  stand  level  with 
the  perforated  bottom  of  the  box. 
A  thin  mat  of  straw  is  first  laid  OYet 
the  perforated  bottom, 
and  the  box  is  then  filled 
with  the  same  kind  of 
soil  as  that  which  is 
fonnd  at  the  station, 
either  left  with  the  sur- 
Inttniinent  for  meMaring  the  evapontlon  from  toils,  face  bare  or  covered  with 
moss,  leaves,  or  other  substances,  according  as  it  is  desired  to  measure  their 
effect  upon  evaporation.  When  the  instrument  is  used  the  closed  vessel,  C, 
is  withdrawn,  turned  bottom  upward,  and  filled  through  the  opening  at 
the  valve ;  then,  drawing  the  valve  up  with  the  fingers  to  close  it,  the  ves- 
sel is  turned  into  proper  position  ana  placed  in  the  open  cylinder.  The 
valve  rises  as  soon  as  the  vessel  full  of  water  touches  the  bottom  of  the  outer 
shell,  and  the  water  flows  in  and  fills  the  vacant  space  below  and  up  to  the 
perforated  plate.  At  this  poi n t  the  valve  closes  by  the  pressure  of  the  water, 
and  the  further  access  of  air  is  stopped.  The  water  will  rise  through  the 
soil  from  the  perforated  plate  by  capillary  attraction  and  evaporate  from 
the  surface,  more  being  admitted  by  the  automatic  action  of  the  valve 
as  the  water  below  the  soil  gets  below  its  level,  a  little  air  at  the  same 
time  getting  into  the  closed  reservoir ;  and  it  will  thus  continue  to  operate, 
the  soil  being  always  uniformly  damp  as  long  as  any  water  is  left  in  the 
reservoir. 

5.  Tftib  barth  thermometbr.— For  purposes  of  forestry,  it  is  sufficient 
to  determine  the  temperatures  at  the  depths  to  which  roots  penetrate  and 
spread  their  roo^s,  and  for  this  purpose  observations  are  made  at  depths  of 
i,  1,  2,  3,  and  4  feet  by  thermometers  sunk  to  those  depths,^  and  arranged^^°^^ 
so '  that  they  may  be  easily  withdrawn  for  observation. 

^  In  some  cases  thermometers,  with  stems  several  feet  long,  have  been  placed  in  the 
earth,  which  allowed  of  readings  without  withdrawing  them  from  the  soil.  The  instru- 
ments used  at  the  Bavarian  stations  are  the  same  as  described  by  Dr.  V.  Lamont,  in 
No.  19  of  the  Weekly  Report  of  the  Royal  Observatory  (Munich),  and  in  the  fourth 
supplementary  volume  of  the  Annals  of  the  Mnnich  Observatory,  p.  91.  plate  iv.  They 
differ  from  common  thermometers  by  having  the  mercury  in  the  bulk  surrounded  by 
thick  glass,  which,  being  a  slow  conductor  of  heat,  will  not  aUow  sensible  changes  to 
occur  when  the  thermometers  are  drawn  up  for  observation. 
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6.  WiKDS. — Where  the  sitaation  permits,  the  wind-vane  should  he  fixed  on  a  dwell- 
ing, and  Bhonld  be  fastened  to  a  spindle  which  reaches  the  ceiling  of  a  room  on  the 
first  floor,  with  an  index  corresponding  with  the  indications  of  the  vane  on  a  dial 
marked  with  the  eight  principal  points.  In  classifying  the  different  degrees  of  force, 
0  signifies  calm ;  1,  a  slisht  wind,  gently  moving  the  leaves ;  2,  a  moderate  wind,  which 
moves  the  branches  of  the  trees  in  the  open  field  and  creates  a  slight  noise ;  3,  a  strong 
wind,  moving  the  larger  limbs  of  trees,  walking  against  it  being  difficult,  and  light 
objects  being  carried  by  it  into  the  air ;  and  4,  a  storm^  keeping  uie  trees  in  constant 
motion,  and  occasionally  breaking  branches  and  carrying  leaves  and  dost  to  a  great 
height,  accom|>anied  by  a  lond  whistling  noise  and  incessant  gosts  of  wind.  Walking 
agtSnst  this. wind  is  dimcnlt  and  almost  impossible. 

7.  Cloudiness.— The  extent  of  clondiness  is  divided  into  fonr  decrees:  0  denotes  a 
clear  sky,  and  4  denotes  entire  clondiness,  and  is  also  nsed  for  a  thick  fog  or  a  rain  that 
covers  the  whole  horizon.    The  numbers  1, 2, 3  denote  intermediate  degrees. 

6.  MovEiiBNT  OF  CLOUDS.— The  direction  of  movement  in  clouds  should  be  noted 
where  possible,  and,  if  at  different  heights,  their  several  directions.  No  entries  are  to 
be  made  where  the  motion  cannot  be  asceitained. 

9.  Precipitation. — In  recording  watery  deposit,  R  is  used  for  rain ;  8,  for  snow ;  B 
S,  for  rain  and  snow ;  H,  for  hail ;  SI,  for  sleet ;  D,  for  dew ;  F,  for  frost ;  and  Fg,  for 
fog.  The  latter  may  be  riHng,  falling^  heavy  or  thick,  moderate  or  slight,  and  should  be 
marked  by  these  words.  The  time  of  occurrence  and  the  duration  of  these  several 
forms  of  precipitation  are  to  be  indicated  by  adding  two  figures  denoting  their  begin- 
ning and  ending,  as  B,  2-6  p.  m. 

Eoure  for  dh$ervation* — Daily  observations  should  be  made  at  9  a.  m.  and  5  p.  m.  from 
March  to  November,  inclusive,  and  at  9  a.  m.  and  4  p.  m.  in  December,  January,  and 
Februarv.  In  expectation  of  prompt  attention  to  their  duties  on  the  part  of  observers, 
the  number  of  daily  observations  has  been  fixed  at  two  only.  At  9  a.  m.  the  minimum 
temperature  of  the  night,  and  at  5  p.  dl  the  maximum  of  the  day  should  be  read  on 
the  thermometrograph  and  entered,  always  readjusting  the  instrument  One  daily 
observation  of  the  rain,  at  5  p.  m.,  is  sufaoient,  unless  unusually  heavy  rains  Bbould 
make  more  than  one  measurement  necessary. 

The  instruments  in  the  open  fields  should  be  read  first,  and  those  in  the  woods  im- 
mediately after.  First  note  the  temperature  of  the  air  on  the  dry  thermometer  of  the 
psychrometer ;  next  wet  the  ether  bulb ;  then  read  the  maximum  and  minimum  ther- 
mometer ;  then  the  atmometer,  rain-gauge,  and  earth  thermometers ;  and  lastly,  read 
the  wet  bulb  thermometer.  After  this,  note  the  winds,  cloudiness,  and  any  remarks 
that  may  be  necessary.  On  the  last  day  of  each  month  the  water  is  drawn  off  fh)m 
the  sunken  vessel  and  measured.  Days  on  which,  at  any  of  the  designated  hours  of 
observation,  the  temperature  is  below  the  freezing  point,  or  firost  has  occurred  during 
the  night,  are  to  be  noted  as  '*  firost  davs,"  or  if  snow  has  fallen,  **  snow  days.''  If^  from 
any  cause,  the  observer  is  prevented  from  making  the  observations  himself^  he  must 
employ  a  competent  and  reliable  person  to  supply  his  place.  When  this  is  not 
practicable,  the  columns  under  their  respective  hesds  must  be  left  blank.  If,  how- 
ever, within  an  hour  or  two  afterward,  he  should  be  enabled  to  make  the  observation 
himself,  he  must  do  so,  noting  the  time  under  the  head  of  *'  remarks.''  Under  no  oireitiN- 
atanota  should  the  observer  enter  anything  in  the  tables  obtained  from  his  own  circu- 
lations on  guess-work.  It  is  recommended  to  observers  that  they  nentr  rely  upon  mem- 
ory, but  that  they  make  the  entries  in  pencil  in  a  memorandum-book  at  each  reading, 
and  immediately  after  reading,  the  same  to  be  oopied  into  the  blanks  as  soon  as  he 
reaches  home. 

Trantmiaaion  of  the  tdbUa, — On  the  first  day  of  each  month  the  tables  are  to  be  trans- 
mitted to  the  director  of  the  Central  Forest  Academy.  Each  observer  will  receive  two 
blanks  for  each  month,  one  of  which  he  may  retain  for  his  own  use.  In  all  cases  the 
original  is  to  be  sent — ^never  the  copy. 

Under  this  system  of  observation  seven  stations  were  established, 
viz:  At  Duschlberg  (2,776  Paris  feet  above  sealevel);  at  Seeshaupt 
(1,830  feet)  ,•  at  Bohrhrunn  (1,467  feet) ;  at  Johanneskreuz  (1,467  feet) ; 
at  Ebrach  (1,172  feet);  at  Altmfurth  (1,400  feet);  B,^d  Aschaffenhurg 
(400  feet).  For  a  part  of  the  time  observations  were  included  from  Pro- 
menhof.  The  temperatares  given  are  those  of  Beanmar's  scale,  in  which 
freezing  water  is  0^,  and  boiling  water  80^. 

At  the  end  of  four  years  a  synopsis  of  results  was  published  by  Dr.  Ernst 
Ebermayer,^  from  which  the  following  summary  is  derived.    They  are  ac- 

^Diephyaikaliachen  Mnwirkungen  dea  Waldea  auf  Lufi  und  Boden,  und  aeine  klitmiolo- 
giache  und  hygieneache  Bedeutung,    Berlin  (1873),  pp.  xii,  266,  and  253,  with  an  atlas. 
Dr.  Ebermayer  has  also  published  another  volome  of  forest  results  of  observations 
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companied  by  observations  upon  vegetable  physiology  and  other  sab- 
jects  closely  related  to  climatic  inflaences. 

Temperature  of  the  air  in  the  open  fields  and  in  woodlands. 

The  climate  of  a  given  country  or  locality  depends,  in  the  first  place, 
on  the  temperatnre  of  the  air;  aqd  if  we  wish  to  learn  the  influence 
which  forests  or  cleariugs  have  upon  the  climatic  conditions  of  any  place, 
comparative  observations  must  be  made  in  wooded  and  in  cleared  places 
through  a  considerable  time.  The  warmth  of  the  air  is  communicated 
from  the  sun,  either  by  direct  absorption  of  the  solar  rays,  by  Reflection 
from  the  warmed  surface,  or  by  radiation  from  the  surface  that  has  been 
warmed.  Most  of  the  warmth  of  the  air  is  from  the  latter.  The  air 
coming  in  contact  with  the  warmed  surface,  expands  and  rises,  to  be 
immediately  replaced  by  cool  air.  The  air  in  the  forest  is  cooler,  because 
the  sun's  rays  do  not  reach  the  soil  directly.  The  atmosphere  is  there 
warmed  more  from  the  earth  than  by  the  direct  rays  of  the  sun. 

The  annual  mean  temperature  of  the  air  in  the  woods  is  somewhat 
lower  than  in  an  unwooded  space,  but  the  influence  is  very  small  in  the 
yearly  result  The  annual  mean  temperatnre  of  the  air  in  the  forest 
increases  steadily  from  the  surface  of  the  earth  to  the  tree-tops. 

But  the  annual  mean  temperature  of  a  given  locality  affords  but  a  very 
uncertain  knowledge  of  the  climatic  character  of  the  place.  A  hot  sum- 
mer and  a  cold  winter  may  have  the  same  annual  mean  as  a  cold  summer 
and  a  mild  winter.  The  distribution  of  the  warmth  of  the  air  among 
the  seasons,  especially  in  the  spring  and  summer,  is  of  more  importance 
to  plant-life  than  the  yearly  warmth. 

In  the  spring  the  forest  air,  at  the  height  of  five  feet,  is  generally  cooler 
than  the  air  in  the  open  fields. 

In  summer  (the  principal  season  of  growth),  the  differences  of  temper- 
ature between  the  air  of  the  forests  and  fields  have  been  greater,  at  all 
places  of  observation,  showing  the  influence  of  woodlands*  as  well  upon 
the  temperatnre  of  the  air  as  upon  the  soil.  The  hotter  the  summer  the 
greater  the  effect  upon  both.  The  absolute  influence  of  the  woodlands 
upon  the  soil  is  twice  that  which  they  have  upon  the  air,  as  on  the  aver- 
^age,  the  air  in  the  forest  during  the  day  was  1^.68  (B.)  colder  than  in 
the  open  field,  while  in  the  mean  temperature  of  the  forest  soil  was  3^.24 
(B.)  lower  than  in  the  open  fields.  These  results  show  that  in  well- 
wooded  countries,  in  summer,  the  daily  mean  of  the  air,  but  more  so  of 
■the  soil,  must  be  lower  than  in  thinly-wooded  regions.  The  clearing 
of  lands  will,  therefore,  raise  the  temperature  of  both  air  and  soil,  and 
cause  increased  evaporation  and  greater  dryness. 

In  autumnj  the  infiuence  of  forests  decreases,  both  in  the  air  and  the 
soil,  and  the  difference  of  air-temperature  in  the  day-time,  in  the  general 
average,  is  only  O.o  45  (B)  less  than  in  the  open  fields. 

In  v^inteTf  the  difference  is  very  small,  the  air  in  forests  being  slightly 
colder  than  in  the  fields.  This  is  at  variance  with  the  prevailing  opin- 
ion, that  the  woods  are  warmer  in  winter  than  the  open  country,  and 

at  8t«tioD8,  the  work  being  entitled,  Die  gesammte  Lehre  der  Waldatreu,  nUt  BUckiicht 
attf  die  chemieche  Staiik  dee  Waldbauee,    Berlin  (1868),  pp.  xii,  300,  and  116. 

No  resQlts  of  foreet  meteorological  obeerrations  hare  been  published  by  this  anthor 
since  1873,  bot  as  ten  years  of  record  will  have  been  completed  on  the  Ist  6f  March, 
1878,  he  then  proposes  to  give  the  results  of  this  period,  nsing  the  aconmulated  mate- 
rials in  a  foUer  stady  of  the  cliroatio  conditions  of  woodlands.  Dr.  £.  Informs  ns  in 
oorrespondence,  that  he  is  now  engaged  in  the  preparation  of  a  work  on  the  chemistry 
and  physiology  of  plants  in  their  relation  to  Bylvttcnltnre  and  ajKricnltare.  A  ten-year 
•eriea  of  phaenological  observations  (periodical  phenomena  of  animal  and  vegetable 
life)  wiU  ahK>  be  completed  in  1878,  and  the  resolts  will  then  be  published. 
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that  densely- wooded  regions  are  warmer  than  where  the  growth  is  thin.^ 
In  mild  winter  days,  with  a  warm  southwest  wind,  the  forest  is  colder 
than  the  clearings  in  the  day-time. 

Comparison  of  the  air-temperature  and  ioil-temperature  at  different  aeoions. 

In  the  clearings,  the  mean  temperature  of  the  air  in  summer  and 
winter  were  almost  the  same  as  the  temperature  of  the  surface  of  the 
soil.  Comparatively  small  variations  occarred  in  the  spring  and  fall, 
when  in  the  total  average  the  surface  of  the  soil  was  OP  03  (B)  colder 
(in  spring)— or  O.o  37  warmer  (in  autumn)  than  the  air. 

Amount  of  moisture  contained  in  the  air  in  the  forest  and  the  open  fields  or 
influence  of  the  forest  on  the  amount  of  water  contained  in  the  air. 

The  climate  of  any  place  is  determined  by  the  temperature  and  moist- 
ure of  the  air.  Watery  vapor  forms  one  of  the  most  important  constitu« 
ents  of  the  atmosphere.  It  is  often  observed  condensed  in  visible  form 
in  small  vesicles  as  fog  or  cloud,  and  it  is  always  present  in  greater  or  less 
amount  as  invisible  gas,  even  in  a  perfectly  clear  sky.  As  this  atmos* 
pheric  vapor  in  several  respects  is  of  great  importance,  the  determina- 
tion of  its  amount  at  different  times  and  places  is  one  of  the  most  impor- 
tant tasks  in  meteorological  researches.  Without  vapor  there  would  be 
no  clouds,  no  rain,  fog,  dew,  snow,  frost,  or  hail,  no  lightning  or  thunder, 
no  rainbow,  no  blue  sky,  no  rosy  twilight.  We  will  state  here  only  what 
is  most  essential  regarding  the  importance  of  moisture  in  the  air. 

Damp  air  deadens  the  extremes  of  heat  and  cold.  Where  the  air  is 
dry,  we  are  exposed  to  the  most  extreme  temperatures  by  day  and  night. 
On  the  plains  in  India,  on  the  top  of  the  Himalayas,  in  Central  Asia,  iu 
Australia,  in  fact  everywhere  where  the  air  is  dry,  we  find  great  heat 
during  the  day,  forming  a  dangerous  contrast  with  the  cold  night  fol- 
lowing.  In  the  dry  air  of  the  Desert  of  Sahara  the  change  is  so  great 
as  to  sometimes  carry  the  temperature  to  freezing,  or  even  to  the  for- 
mation of  ice.  These  known  phenomena  are  in  definite  relation  with 
the  small  amount  of  moisture  contained  in  the  air  of  those  regions.' 

The  more  vapor  there  is  in  the  air,  the  easier  it  is  for  a  part  of  it  to 
condense  in  the  form  of  rain,  snow,  fog,  or  dew. 

Aside  from  the  climatological  imx>ortance  of  moisture  in  the  air,  it  is 
not  immaterial  to  plants  whether  the  air  is  moist  or  dry,  because  dry- 
ness increases  the  transpiration  of  water  from  the  leaves,  buds,  stems^ 
&C.,  while  moisture  iu  the  air  retards  this  process,  in  degree  correspond- 
ing  with  its  amount. 

In  a  moist  atmosphere  the  soil  is  fresher  and  more  productive  than 
in  an  arid  one,  because  the  evaporation  of  water  in  the  soil  takes  place 
more  slowly,  and  it  holds  more  from  watery  precipitation  than  the  dry 
air. 

>A  reason  for  the  apparently  greater  warmth  of  the  woodlands  than  the  open  fields, 
as  Judged  by  oar  sensation,  wiU  be  explained  further  on  in  speaking  of  the  hnmidity 
of  the  atmosphere,  and  the  effect  of  dry  winds. 

*  The  contrasts  oetween  the  temperatures  of  day  and  night,  on  our  western  plains, 
has  been  noticed  by  all  travelers  who  have  crossed  them,  and  they  have  been  oftea 
described  by  writers ;  yet  from  tbe  dryness  of  the  atmosphere,  the  transpiration  from 
the  surface  is  more  rapid,  and  this  itself  is  a  cooling  process,  so  that  a  person  would 
scarcely /eel  a  temperature  of  110°  more  than  one  of  90°  in  the  humid  climates  of  the 
sea-coast.  Iu  these  dry  regions,  colds  are  seldom  tacen  by  exposure  to  the  night  air, 
and  in  certain  pulmonary  diseases,  a  salutary  effect  is  observed,  if  relief  is  seasonably 
sought. 
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Finally,  the  greater  or  less  amoont  of  moisture  contained  in  the  air 
has  great  inflaence  opon  hnman  health.  Dry  air  has  very  often  an  in- 
jnrions  effect  upon  the  organs  of  respiration,  and  the  fact  that  we  breathe 
easier  in  forest  air  is  dne  to  the  greater  relative  moisture.  In  dry  air 
the  cntaneons  perspiration  is  increased,  and  more  warmth  is  taken  from 
the  body. 

After  these  introductory  remarks,  we  will  proceed  to  show  the  effect 
that  forests  have  upon  the  moisture  of  the  air.  As  the  evaporation  of 
water  increases  with  the  increased  warmtl)  of  the  air,  it  follows  that  the 
absolute  amount  of  moisture  in  the  air  must  be  greater  in  summer  than 
in  winter,  and  must  amount  to  more  in  lower  and  warmer  regions  than 
in  those  that  are  higher  and  colder.  We  give  below  the  general  mean 
average  pressure  of  vapor  for  the  different  seasons  of  the  year : 


SeasooA. 

In  open  fields. 

In  woodlands. 

Oiflfoience. 

Winter 

9.05  Parle  Ihieo 

9.16  Paris  lines 

0.11 

Sprioff 

3.H  Tarie  lines 

3.18  Paria  lines 

0.04 

Autumn 

3.10  Faria  lines 

3.9^  Paria  lines 

0.00 

ftvmmiv..... ,  ,., 

5.81  Paris  lines 

5.20  Paris  lines 

—0.01 

Forests  do  not,  therefore,  during  the  year,  or  in  the  several  seasons, 
exercise  much  influence  upon  the  absolute  moisture  of  the  air.  But  in 
saying  this  we  must  bear  in  mind  the  distinction  between  absolute  and 
relative  moisture.  By  the  former  we  mean  the  amount  of  vapor  contained 
in  a  given  space,  as  for  instance  a  cubic  foot,  which,  although  invisible, 
has  an  independent  pressure  upon  the  mercury  of  the  barometer.  It 
cannot  be  directly  read  upon  that  instrament,  but  is  shown  by  observa- 
tions upon  the  psychrometer,  or  wet  and  dry  bulb  thermometers,  and  is 
calculated  from  tables. 

The  weight  of  vapor  contained  in  a  given  volume  of  air  saturated 
with  moisture  increases  with  the  temperature,  as  is  shown  by  the  fol- 
lowing table : 


Weiglit  of  vapor  in  a  oMefooi  in  iaturated 

at  d^erent  temperatures. 

Degrees  (F.). 

Weight  in 
Troy  grains. 

Dogiees  (F.). 

Weight  in 
Troy  grains. 

Degrees  (F.). 

Weight  In 
Troy  grains. 

0 

0.78 
l.lt 
1.58 
8.91 

40 

3.00 
4.98 
5.87 

aoo 

80 

laei 

10 

50 

90 

14.50 

so 

60 

04 

16.99 

30 

70 

The  higher  the  temperature,  the  greater  therefore  is  the  capacity  of 
moisture.  The  relative  moisture  is  its  percentage  of  saturation,  dry  air 
being  0,  and  air  perfectly  saturated  100.  By  increasing  the  heat  we 
therefore  reduce  the  percentage  or  relative  amount  of  moisture ;  and, 
the  absolute  moisture  being  the  same,  the  tendency  to  precipitation  is 
greater  in  cool  air,  and  hence  more  in  woodlands  than  in  the  open  fields. 

According  to  Bivenot,  climates  having  an  average  relative  moisture 
below  70  per  cent,  are  denoted  dry^  and  where  over  this  moist,  A  very 
dry  climate  has  the  percentage  55 ;  moderately  dry^  56  to  70 ;  moder- 
ately moist,  from  71  to  86,  and  very  moist^  from  86  to  100.  An  equal  "  ab- 
solute" amount  of  watery  vapor  may  be  relatively  moist  or  dry,  accord- 
ing to  the  temperature,' and  every  cause  which  in  any  way  tends  to 
raise  or  lower  the  temperature  in  corresponding  degree  increases  or  les- 
sens the  relative  moisture. 
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Mean  temperature  of  wooded  and  untcooded  soil^  from  the  surface  of  {he 
earth  to  the  depth  of  four  feetj  or  influence  of  the  forests  upon  the  mean 
annual  temperature  of  the  soiL 

The  tables  resulting  from  this  series  of  observations  show  that  the 
yearly  means  of  a  given  location,  at  the  several  depths  observed,  are 
nearly  constant.  The  difference  is  less  in  the  forests  than  in  the  fields, 
and  less  at  greater  depths  than  near  the  surface.  The  mean  temperatnre 
diminishes  with  the  depth,  and  is  least  at  4  feet  The  general  results 
are  given  the  following  table: 

Mean  temperature  of  the  earth  ly  ieaBons  (Siaumur's  9cale). 


Season  and  looatioiL 

At  sur- 
face. 

Haifa 
foot. 

Ifbot 

3  feet. 

3  feet 

4  feet. 

Spring: 

In  wooda  ..........  .•••.••.......... 

5l26 
7.29 

—  2.03 

11.28 

13.01 

-3.13 

6.08 

7.09 

-1.01 

1.,^ 
1.56 

—  asi 

4.63 

6.35 

—  1.72 

1L14 

14.09 
-2.95 

6.16 

7.09 

-0.93 

1.24 
1.20 
0.04 

4.40 
6.02 

-  L62 

10.79 
14.05 

-  3.33 

6.60 
7.64 

-  1.04 

1.71 
1.57 
0.14 

4.00 
5.60 

—  L60 

9.89 
13.38 

—  3.49 

7.21 

a  48 

—  1.27 

9.39 
2.  .11 

ao8 

a66 
5.03 

—  1.37 

9.23 

12.46 

-3.23 

7.45 

a  91 

-1.46 

2.85 
8.l!9 

—  0.04 

a.  58 

Infields 

4.77 

Difference 

L19 

Sommer: 

In  wooda  .....•..•.•  •..•••.....•••.. 

&S3 

In  fields 

11.70 

—  3.17 

Antnmn : 

In  woods 

7.63 

Infields 

9.22 

Difference 

—  1.&0 

Winter: 

In  woods • 

3.30 

Id  fields i. 

&44 

Difference 

—  0.14 

Therelationbetween  these  numbers  may  be  readily  shown  byadiagram: 


Mean  temperatnre  of  the  earth  by 


at  different  depths  below  the  8nrfitca» 
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The  differences  at  the  seyeral  stations  very  nearly  correspond  when 
tbe  annual  results  of  years  are  taken,  althongh  circumstances  of  soil 
or  exposure  appear  to  have  bad  a  local  influence  in  some  cafies.  But  of 
these  causes,  none  is  more  apparent  than  that  of  elevation  above  sea- 
level,  the  average  becoming  cooler  as  the  elevation  is  greater.^  The  ob- 
served differences  between  stations  are  shown  in  the  following  table : 

Comjpariiim  of  annual  and  mmmer  iemperaiur9$  ofaiatians* 


11 

if 
§5 

Averaxe  temperft- 
taroat4feet(R.). 

Summer  ATcrage  at 
all  deptha  to  4  feet 

Winter  ayerage  at 
all   depttaTto  4 
fe6t(B.). 

StAtiont. 

s 
5- 

1 

1 

I 

1 

i 

1 

1 

1 

I>tiachlb«rff 

5SS 

1,460 
1,467 
1,172 
1,000 

3.31 
5wd5 
6.30 
6.66 
6.04 
6.70 

1.63 
3.61 
4.95 
5.16 
5.03 
5.16 

1.68 
8.34 
1.35 
1.50 
1.09 
1.63 

11.48 
13.64 
13.60 
14.39 

iao3 

13.68 

a56 

10.89 
10.58 
10.04 
11.11 
10.71 

8.09 
3.93 
3.11 
4.98 
9.89 
9.09 

0.78 
1.60 
9.43 
3.33 
9.38 
9.45 

0.58 
1.63 

9.38 
3.30 
9.97 
2.69 

-  0.20 

Seeabaopt 

+  ao3 

—  0.00 

Bobrbmon 

JobaaneskreYiB 

—  0.03 

Sbraeh 

—  0.11 

Altenftarth 

+  a24 

KftnofAbore  x.^.......^.... 

9.84 

4.85 

1.59 

13.44 

10.83 

3.91 

9.16 

9.14 

—  0  09 

AiwhaiTenbnrs 

400 

aoo 

J5.74 

a95 

...... 

It  appears  from  the  above  table  that  the  laws  that  govern  the  changes 
of  temperature  in  the  soil  are  not  much  affected  by  differences  of  eleva- 
tion. 

By  inspection  of  the  preceding  table  of  temperatures  by  seasons,  it 
will  be  seen  that  while  the  deeper  strata  on  the  annual  average  are 
colder  than  the  upper  ones,  this  difference  is  very  slight  in  winter  and 
very  considerable  in  summer.  From  this  we  may  infer  that  the  in- 
flaence  of  latitude  would  be  very  sensibly  felt,  as  the  prevailing  temper- 
atures of  bot  and  cold  climates  assimilate  themselves  to  those  of  summer 
and  winter.  Hence,  woodlands  afford  much  greater  protection  in  sum- 
mer than  in  winter,  and  the  differences  should  be  more  sensibly  felt  in 
warm  than  in  cold  countries.  The  relative  warmth  of  soil  in  winter  in 
the  woods,  as  compared  with  open  fields,  may,  perhaps,  in  part  be 
ascribed  to  its  protection  against  cold  winds,  while  in  snowy  countries 
the  detention  of  the  snow  in  an  even  stratum  must  exert  a  notable  in- 
fluence upon  the  temperature  of  the  soil  by  hindering  the  penetration  of 
frost. 

The  cooler  temperature  of  the  deeper  strata  in  spring  may  explain  the 
reason  why  trees  that  send  their  roots  down  deep  into  the  soil,  such  as 
the  oak,  do  not  put  forth  leaves  as  early  as  those  where  the  roots  lie 
nearer  the  surface. 

The  relatively  colder  soil  of  woodlands  in  summer  has  a  close  relation 
to  the  retention  of  water  and  the  maintenance  of  springs  in  wooded 
regions,  although  hinderances  to  evaporation  from  the  soil  and  its  por- 
ous condition  in  woodlands  may  be  the  principal  reasons  for  the  differ- 
ences observed. 

On  comparing  the  earth  temperatures  of  spring  and  fall,  we  find  at 

^Fiom  obeenratioDS  made  in  the  Siebengebirge,  BiBchof,  of  Bodd,  caloolated  a  de- 
crease of  warmth  in  tbe  soil  of  1°  (R.)  for  every  683  Paris  feet  of  elevation.  From 
observations  made  in  Bavarian  forestSi  a  difference  of  1°  (R.)  was  found  in  746  feet, 
while  between  places  of  nearly  the  same  level  a  disparity  \ras  noticed  that  could  not 
he  explained  except  in  inequality  of  soil  and  situation. 
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all  depths  to  2  feet  a  greater  difference  between  open  fields  and  woods 
in  the  former  than  in  the  latter.  It  being  lo.02  R.  at  the  snrftice,  (y>MMt 
half  a  foot,  (K>.52  at  1  foot,  0O.33  at  2  feet,  while  at  3  and  4  feet  the  tern- 
peratares  of  autnmn  are  higher  than  those  in  the  spring  by  (P.Q9  and 
00.40,  respectively. 

The  deductions  of  obserrations  are  considered  separately  by  mooths, 
with  a  consideration  of  their  inflnence  npon  vegetation ;  but  onr  space 
does  not  admit  of  these  details.  Their  tendency  will  be  inferred  from 
what  has  already  been  shown  in  respect  to  the  seasons. 

As.regards  the  temperature  at  different  hoars  in  the  day,  it  is  found 
that  in  the  open  fields  the  temperature  is  highest  in  the  aftemoon 
throughout  the  year.  The  daily  variation  is  greatest  at  the  surfieu^,  and 
it  decreases  with  the  increasing  depth.  At  3  feet  it  averages  but  0^^.01 
or  0<>02  B.,  and  is  so  slight  as  to  have  but  very  little  practical  importance. 
These  daily  variations  in  the  temperature  of  the  soil  differ  considerably 
with  the  seasons,  being  greater  in  summer  than  in  winter.  They  are 
about  the  same  in  spring  as  in  summer,  and  become  less  in  autumn.  In 
wooded  soil  the  difference  of  temperature  in  morning  and  evening  at  all 
depths  and  on  the  surface  is  less  than  in  the  open  field.  The  greatest 
difference  is  observed  in  May.  Forests,  therefore,  diminish  the  daily 
variations  of  temperature  and  their  spreEuling  in  the  soil.  The  daily 
change  is  less  as  the  elevation  above  sealevel  becomes  greater,  as  is 
shown  by  the  following  table : 

Differenoes  hetween  the  ten^^tUure  of  toil  in  the  woods  and  the  open  fields  at  different  eievaUcmi. 


Stations. 

Alt  aboTe 
sealeveL 

Sarfaoe. 

Haifa 
foot. 

IfDOt 

9faet 

3  feet 

4fetfL 

Seeahaopt 

1,467 

1,000 

400 

^^80 
S.30 
S.46 
3.10 
8.56 

1^23 
1.T7 
S.3i 
0.96 
1.91 

cfai 

0.08 

0.33 
0.05 

o 
-0.08 
-6.03 
-0.09 
-0.06 
-0.07 

0?01 
0.01 
0.01 

aos 
ao8 

oTo 

RohrbraDn .  ............... 

6l03 

0.01 

Altendorf   

0.61 

Asohaffeobtirg  ............. 

0.06 

As  to  the  temperature  of  the  earth  in  the  forest  and  in  the  open  fields  to  the 
depth  of  four  feet^  or  tke  influence  of  the  forest  on  tihe  warmth  of  the 
earth. 

Experience  has  proved  that  a  warm  soil  is  more  favorable  to  vegeta- 
tion than  a  cold  one.  But  to  better  understand  the  influence  and  im- 
portance of  warmth  in  the  earth  to  the  development  of  plants,  investi- 
gations and  observations  have  been  made  by  Sachs,  and  later  by  Bialo- 
bloclci,  which  led  to  the  following  results : 

1.  By  increased  warmth  of  the  earth,  the  growth  of  plants,  especially 
in  their  first  stages  of  development,  is  hastened. 

2.  Heat  operates  directly  on  the  development  of  the  roots,  and  through 
them  indirectly  upon  the  parts  of  the  plant  above  the  surface,  thus 
affecting  the  growth  of  the  whole  plant.  The  branching  out  and  devel- 
opment of  the  root  is  materially  increased  by  raising  the  warmth. 

3.  The  degree  of  activity  in  the  roots  being  dependent  upon  the  tem- 
perature, the  absorption  of  moisture  follows  in  corresponding  degree. 
Jf  the  temperature  is  lessened,  the  function  of  the  roots  is  diminished, 
and  at  41<^  Fahrenheit  the  absorption  by  some  plants,  as,  for  instanoe, 
the  tobacco  and  the  cabbage,  is  insufiQcieut  to  supply  the  loss  by  evapora- 
tion from  the  leaves,  causing  them  to  wilt,  especially  if  exposed  to  the 
ilirect  rays  of  the  sun.  A  rise  of  temperatarCy  on  the  contrary,  increases 
the  absorbent  power  of  the  roots. 
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4.  Iiioreasecl  warmth  in  the  earth  promotes  the  oircalation  of  the  sap 
and  the  evaporation  of  water  from  the  leaves. 

5.  Another  indirect  aotion  of  warmth  in  the  earth,  in  its  inflaeuce 
npon  vegetable  Ufe,  is  to  hasten  the  process  of  decay  of  organic  matter 
iu  tbe  soil,  so  that  plants,  other  circamstauces  being  equal,  will  obtain 
more  nourishment  in  a  warm  soil  than  in  one  that  is  coId« 

6.  Different  plants  reqaire  different  temperatures  for  saccessfal 
growth.  Thus  rje  requires  less  heat  than  barley  or  wheat.  But  if  the 
warmth  of  the  earth  exceeds  the  maximum  needed  for  a  given  plant,  a 
diainotion  of  growth  is  the  consequence.  The  highest  temperature  at 
which  life  can  exist  in  a  root  is  about  105^  F. 

/  7.  Upon  the  awakening  of  vegetation  in  the  spring,  the  temperature 
of  the  earth  has  a  very  important  effect  upon  the  germination  of  seeds. 
Tbe  varioos  grains  require  at  least  42^  to  45<),  and  growth  does  not 
begin  in  most  perennial  plants  until  this  degree  is  reached.  .  From  this 
it  will  be  seen  that  several  o(  the  functions  of  vegetable  life  do  not  take 
place,  or  act  but  imperfectly,  at  a  low  degree  of  heat  in  the  earth,  and 
tbe  agriculturist  properly  seeks  the  causes  of  failure  in  crops,  not 
always  in  the  low  temperature  of  the  air,  but  in  that  of  the  soil,  es- 
pecially if  prolonged  in  the  spring.  Since  we  know  that  the  warmth  of 
the  earth  is  of  great  importance  in  the  vital  process  of  plants,  the 
watering  of  house-plants  with  water  warmed  to  blood  heat  has  been 
recommended.  A  striking  instance  of  the  action  of  artificial  beat  upon 
planMife  is  reported  by  Dr.  Aug.  Yogel.^  In  a  garden  at  Munich  two 
beds  of  earth  were  artificially  heated  through  the  whole  summer  by 
means  of  a  perforated  lead  pipe  attached  to  a  steam-boiler  and  buried 
four  feet  in  the  ground,  so  that  the  earth  thermometer  rose  to  from  72^ 
to  lOOo  P.  The  effect  was  noticed  in  deep  rooting,  but  more  especially 
in  tropical  plants,  some  of  which  grew  to  actual  monstrosities.  By  this 
we  are  reminded  of  the  horticultural  garden  near  Zwickau  (Saxony), 
where  the  artificial  heat  from  burning  coal-mines  is  made  useful.' 

Amount  of  evapf  ration  from  a  free  water  mrface  in  the  woods^  and  in  the 
open  fielasj  or  influence  of  the  forests  upon  such  evaporation.  , 

It  is  important,  not  only  in  its  dimatological  relations,  as  well  as  in 
a  purely  forestal  stand-point,  to  ascertain  from  exact  obaervat^ions  a 
knowledge  of  the  amount  of  water  evaporated  in  tbe  forest  and  outside 
of  their  influence,  because  it  explains  to  us  many  phenomena,  and  be- 
canse  these  observations  add  much  to  the  determination  of  the  physical 
influence  of  the  forest  upon  the  air  and  soil. 

Water  evaporates  at  any  degree  of  temperature.  The  amount  evap- 
orated on  a  given  area  is  governed  by  the  temperature,  as  with  each 
de^^ree  of  temperature  only  a  certain  amount  of  water  can  assume  the 
form  of  vapor.  Tbe  amount  of  evaporation,  therefore,  depends  chiefly 
on  the  existing  temperature,  and  on  the  amount  of  vapor  already  con- 
tained in  the  air;  next,  on  the  pressure  of  the  air;  still  more  on  the 
removal  of  vapor,  when  formed,  by  currents  of  air;  and  lastly,  on  the 
size  of  the  water  surface  exposed  to  evaporation. 

*  ZeitddkHft  dee  landwirtkeckaftlichen  Vereine$f  1872. 

*In  this  oonneotioo  we  ehonld  not  forget  to  nieDtioo  that  observations  npon  tbe  tfm- 
peratnre  of  the  soil  have  of  late  become  of  more  general  interest  from  a  supposed  con- 
Daction  with  the  origin  of  cholera.  In  the  Zeitechrift  fUr  Biologie  (vol.  iv,  1H68),  Dr. 
Belbmek  remarks  that  not  only  the  moi(>tnre  of  tbe  earth  and  movement  of  subterru- 
nean  waters,  bnt  also  the  temperature  of  the  earth,  are  causes  for  originating  and 
•preadiog  this  epidemic  disease,  by  increasing  the  decay  of  organic  matters  in  the  soil. 
(^ele  hjf  Dr,  Ebermayer,) 
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The  evaporation  at  night  is  from  a  third  to  a  half  less  than  in  the 
(lay  time,  and  by  day  it  is  greater  io  the  sun  than  in  the  shade.  Under 
a  clear  sky,  with  a  north  and  northeast  wind,^  even  the  soil  will  dry 
quickly.  The  favorable  effects  from  loosening  a  wet  soil,  and  the  ne- 
cessity of  rolling  a  light  one,  in  dry  weather,  explain  themselves  from 
the  above.  The  moisture  evaporated  trom  a  water-surface  is  carried  to 
other  places  by  currents  of  wind ;  and  a  large  part  of  the  moisture  in 
the  air  is  brought  from  the  sea.  It  is,  under  favorable  conditions, 
returned  to  the  earth  as  snow  or  rain. 

Having  shown  that  the  forest-air,  in  the  yearly  mean,  is  colder,  and  rel- 
atively moister  in  the  woods  than  in  the  fields,  and  the  force  of  the  winds 
being  much  less  in  the  former,  it  follows  that  in  the  forest  less  water 
evaporates  from  the  ground  than  in  the  fields.  According  to  observa- 
tions in  the  year  185^*69,  the  evaporation  from  a  free  water  surface,  in 
Paris  square  feet,  at  the  several  stations,  amounted  to  the  following,  in 
Paris  cubic  inc}ies :  # 


Seeahaopt. 

Bohrtymnn. 

JohMlDM- 

kreaz. 

Ebnoh. 

AlteaAittfa. 

Aaobaflen- 
bnrg. 

lathe  fields 

2,649.00 
545.00 

3,567.00 
1,063.00 

3, 170. 00 
1, 471. 10 

3,687.37 
1.484.33 

«,83i.75 
1.S5&00 

2, 571. 00 

Im  the  woods 

miTdreDoe 

8,007.00 

2,504.00 

1,69&90 

2,90104 

1,578.75 

As  a  mean  general  average  for  all  observations,  the  evaporation  was : 


Paris  oubie  inches. 

Paris  lines. 

milioieters. 

I»  the  Adds 

3, 180. 42 
1,163.88 

265.03 
96.99 

597.93 

In  the  woods. ...' 

215.64 

BUferflBce 

2,016.54 

16a  04 

• 

372.29 

In  the  forests,  the  evaporation  from  a  free  watfir  surface  was,  in  the 
yearly  average,  64  per  cent  less  than  in  the  open  fields ;  or  in  other 
words,  where  100  cubic  inches  would  be  evaporated  from  a  square  foot 
in  an  open  exposure,  but  36  inches  woiild  be  changed  to  vapor  in  the 
woods.  This  reduced  evaporation  in  the  latter  is,  of  course,  the  prin- 
cipal cause  of  the  greater  moisture  of  the  soil  in  wood-lands. 

Amount  of  evaporation  from  a  free  toater  surface  at  different  seasons. 

Evaporation,  like  the  temperature  and  moisture  of  the  air,  reached  its 
maximum  in  summer,  followed  in  descending  order  by  spring,  autumn, 
.and  winter.    The  evaporation  was  most  atthe  most  elevated  station. 

^  This  is  said  of  Germany ;  but  with  as,  the  drying  winds  are  nortbi  northwest,  west, 
.and  especiaUy  in  the  Western  States,  in  sommec,  tbe  southwest.    In  aU  cases,  it  may 
Ih  seated  as  tbe  general  mle,  that  winds  coming  from  the  interior  of  continents  are 
<dry,  and  that  ocean  winds  are  moist. 
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EvaparaUon  at  d^erent  seaamt,  in  euhic  cotUenta  and  depthi. 


In  cable  Paris  inchee. 

In  linesrParU  inches  of  depth. 

c3  =  ^ 

Bewom. 

In  open 
fielOa. 

In  woods. 

Differ- 
enoe. 

In  open 
fieldsT 

in  woods. 

Differ, 
ence. 

llil 

flmrnnm. 

1«S33.30 
907.63 
6ia74 
913.45 

4Sa54 
390.67 
903.16 
110,56 

794.76 
51&96 
407.56 
908.89 

lot  94 
7.1.64 
50.89 
9&19 

35.71 

3-2.56 

16.93 

9.21 

66.23 
43.06 
33.96 
16.91 

64.90 

SDiinff 

57  00 

Antonin 

66.  *0 

Winter 

64.80 

Avenge  for  the  year 

763L78 

sea  74 

463.04 

63L65 

93.60 

4a  05 

63.90 

^S&^^rtn^             jStiimnm-         ^^lu;tk;mn^         IRnJt^X 

SO 

iro 
eo 

ao 

JO 

<K 

V 

^A^ 

>. 

^>^Tr^ 

\ 

^ 

^    * 

^^ 

"^1,,^^^^ 

V. 

^^''''•"^^*„^^^ 

^^^ 

,^_ 

Difference  of.  evaporation  in  open  fields  and  in  woodlands  at  different  seasons. 

The  evai>oration  is,  therefore,  fonr  times  as  great  in  Bnmmer  as  in 
winter.  Nothing  conld  give  ns  a  clearer  idea  of  the  inflnence  of  wood- 
lands upon  the  evaporation  of  water  than  the  above  figures. 

Olearings  mast,  therefore,  accelerate  evaporation  in  a  high  degree, 
particularly  in  summer,  and  most  in  warm  seasons  and  climates,  and 
from  these  facts  alone  we  can  see  the  great  importance  of  the  forests  in 
retaining  the  moisture  of  the  earth  and  the  abundance  of  springs  dar- 
ing the  warm  season.  A  closer  examination  of  the  above  figures  shows 
farther  the  interesting  result  ihjat  the  evaporation  of  water  in  the  forest^ 
at  all  seasons,  is  about  63  per  cent.  less  than  in  the  open  fields.  This  is 
much  more  surprising,  as  we  have  hitherto  shown  that  the  mean  temper- 
ature of  the  air  in  the  forest,  in  the  annual  result,  is  but  little  below  that 
of  the  fields,  so  that  if  this  evaporation  depended  solely  upon  the  tem- 
perature of  the  air  it  could  have  but  slight  influence,  especially  in  the 
winter  months.  But  as,  in  fact,  we  find  the  relative  influence  in  winter 
almost  as  great  as  in  summer,  it  follows  that  the  amount  and  rapidity 
of  evaporation  depend  a  great  deal  more  upon  the  motion  of  the  aiV 
than  upon  the  temperature. 

The  evaporation  of  water  in  the  soil  depends  upon  the  same  factors 
as  those  of  a  free  water  surface,  and  takes  place  generally  in  accordance 
with  the  same  laws.  If  the  process  goes  on  faster  or  slower,  it  will  be 
found  to  depend  upon  the  formation  of  the  soil,  the  degree  of  looseness, 
the  kind  of  covering,  location,  and  force  and  direction  of  the  wind. 
In  these  experiments  the  soil  was  always  saturated  with  water  by 
capillary  attraction,  so  that  only  the  larger  spaces  contained  air.  It  was 
not  attempted  to  ascertain  the  evaporating  power  of  different  kinds  ot 
soil  under  circumstances  otherwise  similar,  but  merely  to  find  the  in- 
fluence of  the  forest  and  the  litter  strewn  upon  its  surface  upon  the 
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evaporation  of  moisture  in  the  soil.  A  comparison  of  results  sbows 
that  upon  the  whole,  a  stratum  of  soil  half  a  foot  deep,  saturated  with 
water,  will  furnish  more  aqueous  vapor  to  the  air  than  a  free  water  sur- 
face of  the  same  area.  At  some  stations,  and  in  some  months,  it  was 
more,  and  in  some  less,  which  is  probably  due  to  differences  in  tbe 
motion  of  the  air  over  the  surface. 

The  importance  of  the  latter  is  seen  from  the  circumstance  that  with 
decreased  motion  of  the  air  in  the  forests,  the  evaporation  of  water  in 
the  soil  is  always  greater  than  from  a  free  water  surface.  In  the  gen- 
eral mean  the  evaporation  from  the  soil  in  different  months  was  greater 
or  less,  as  shown  by  the  following  table : 

GrwUr  or  U$$  evaporation  from  a  square  foot  of  water  Ihanfi^om  the  tame  area  of  eatmraUi 

toil,  in  oMo  inohee. 


Ktmths. 


In  open 


In  woods 
withoat 
litter. 


Ifonth*. 


In  open 
flelOik 


Im 
wHhoat 

UUfT. 


April  1869.. 
April,  1B70.. 

iCAy.ieeo... 

May,  1870... 
Jane,  1869  .. 
Jane,  1870 .. 
JlTy,  1869  . . 
Joly,1870.. 


+  63.90 

+  3a8i 

+106.78 
+  13.14 
4-  18.38 
4-87.66 

-  31.99 

-  6&75 


+4a99 

-15u9l 
+  0.18 
+  5.00 
-15.66 
-  9.S5 


August,  1868  ... 
Aognst,  18C9  ... 
Aoffost,  1870  . . . 
September,  1668 
September,  1869 
September,  1870 
October,  1868  ... 
October.  1869... 


~ 101. 90 

-  aei 

"  33.86 
-13R.04 
-39.03 
97.27 
32L07 
51.79 


li 


+13.39 
+  «.7« 

-  4.95 
-3X81 

-  L75 

-  «.8e 

+34.  W 
-is.  45 


Comparative  evsporation  from  water  and  from  saturated  soil  in  open  flslds  aa4  in  woodlaads. 

Influence  of  forests  on  iJie  evajf  oration  of  water  from  soil  free  of  litter. 

To  determine  the  influence  of  forests  on  the  evaporation  of  water  in 
the  soil,  independently  of  the  litter,  a  •comparison  was  made  between 
the  amount  evaporated  from  a  stratnm  of  .nncovered  soil  half  a  foot 
deep  in  the  fields  and  a  like  stratnm  in  the  forests*  Tbe  average  mean 
shows  that  the  evaporation  in  the  forests  was  less  than  in  the  fields,  as 
follows : 
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Difmmot  in  evaporaHon  of  moitture  from  saturated  soil,  in  cubic  inches  f  from  a  square  foot  of 

smfaoe. 


llMitha. 


ill 


II 

111 


Months. 


^1 


April,  180D. 
April.  1870. 

May,  1870.. 
Jiioe,16G9.. 
Jue.  1870. . 
Jtay.l8G9.. 


198.  SO 
140.81 
273.  S9 
S&L50 

siaoo 

831.  !20 
855.77 


138.50 
123.69 
98.54 
109.80 
83.58 
97.80 
96.15 


381.00 
270.60 
365.83 
368.30 
282.78 
349.00 
351.92 


Aiifnist,1809.... 
AQ)ni8M870.... 
September,  1869. 
September,  1870 
October,  1869.... 
October.  1870.... 


801.88 
248.50 
802.78 
148  19 
143.74 
869:48 


7S.68 
95.50 
81.04 
31.33 
8103 
37.60 


876.90 
330.00 
88a  70 
179. 52 
168.77 
899.98 


X 


DlflbrenMs  between  eraporfttlou  in  open  fields  sad  in  woods,  and  the  effect  upon  CTapora- 
tion  from  the  removal  of  litter. 


The  above  diagram  represents  the  differeDces  stated  in  tbe  foregoing 
table.  The  lower  pair  of  lines  is  &om  the  middle  column,  and  shows 
the  ezoess  of  evaporation  i^om  naked  soil  in  the  woods  over  the  same 
soil  in  woods  where  the  leaves  and  other  litter  ai^  allowed  to  remain. 

Tbe  middle  pair  of  lines  (simply  marked  1869  and  1870)  refers  to  the 
first  column  of  the  table,  and  shows  the  differences  between  nncovered 
seil  in  the  fields  and  nncovered  soil  in  the  woods. 

The  upper  pair  of  lipes  (also  marked  1869  and  1870)  refers  to  the  third 
coloofn  of 'the  table,  and  shows  the  differences  between  the  evaporation 
from  nncovered  fields  and  litter-covered  woods. 

The  infloence  of  the  forests  opon  evaporation  is,  therefore,  as  great  as 
that  on  a  tree  water  surface,  and  in  tbe  warmer  months — May,  June,  and 
Joly^tb^  assist  more  in  retaining  the  moisture  than  in  the  other 
months.  The  loss  of  moisture  of  the  soil  in  the  summer  season  of  1869 
(during  the  penodof^ vegetation),  in  the  average  mean^was.  ^\J^^9?ip 
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est,  63,  and  id  the  same  period  in  1870  61  per  cent,  less  tban  in  the  open 
uir,  a  resnlt  in  perfect  harmony  with  the  iuflneuce  of  the  forest  on  the 
evaporation  of  a  free  water  surface.  In  some  months  the  evai)oration 
of  moistnro  in  the  soil  in  forests  is  one-third,  and  sometimes  even  only 
a  fourth,  of  that  in  the  fields.  The  influence  of  forests  is  especially 
shown  after  a  long-continued  rain,  as  in  August  and  September,  1870. 

Influence  oftlie  litter  o/faresU  upon  the  evaporation  fnym  the  9oiL 

This  is  doubtless  one  of  the  most;  important  questions  in  forestry. 
For  the  purpose  of  determining  it  numerically  two  atmometers  were  put 
up  in  dense  woods,  each  filled  with  half  a  foot  of  earth,  capillarily  satu- 
rated, one  being  covered  with  Utter  in  normal  condition  of  leaves  or 
moss,  and  the  other  not  covered.  The  mean  of  all  observations  is  shown 
in  a  subsequent  table. 

Evaporation  from  soil  in  the  open  fields^  compared  with  tluit  from  litter- 
covered  wood-soiL 

In  a  forestal  and  economical  point  of  view,  it  is  of  great  interest  to 
know  the  influence  which  forests  strewn  with  litter  have  upon  the  re- 
tention of  moisture  in  the  earth.  The  observations  in  this  respect  show 
the  following  conclusions. 

Evaporation  from  Ulter-oovered  wood  ioil  compared  yith  that  from  nakod  toil  in  ike  open 

fiela9. 


April. 

May.* 

Jane. 

July. 

▲ngnst. 

September. 

October. 

Litter-coTcred  wood  soil : 
1809 

78.00 
t0;i85f 

309.00 
378.75 

321.00 
270.50 

7i32 
70.50 

43a  15 
43&8J 

365. 8R 
362:30 

37.48 
61.70 

319.96 
410.70 

283.48 
349.00 

54.65 
55w25 

406.77 
394  25 

35L93 
339.00 

32.52 
&a92 

309.42 
208.44 

27«.90 
179.52 

3A54 
2a  75 

822.  ?0 
S:3a67 

2H3.76 
299.92 

25).  00 

1870 

Naked  Boil  of  fields: 

1889 

•    193L77 

1870 

Differenoo : 

1869 

168  77 

1670 

In  other  wonls,  the  evaporation  is  from  three  to  eleven  times  greater 
in  the  fields  than  in  litter-covered  woods,  the  general  average  being  7.2 
times  as  great  in  1869,  and  7  times  in  1870.  From  these  direct  obser- 
vations we  are  enabled  to  express  the  following  general  conclusions  so 
far  as  relates  to  the  months  from  April  to  October : 

1.  The  forests  alone,  without  litter,  diminish  the  evaporation  of  water 
in  the  soil,  as  compared  with  the  open  fields  (in  the  mean  of  the  two 
years  observed),  62  per  cent. 

2.  The  litter  covering  in  the  forest  diminishes  the  evaporation  still 
further  22  per  cent 

3.  Forests  and  litter  together  reduce  evaporation  84  per  cent. 

4.  In  litter-covered  forests  the  evaporation  is  60  per  cent,  less  than  in 
uncovered  forest  soil.  ^ 

While  in  the  open  fields  100  parts  of  water  evaporate  ftom  satu- 
rated naked  earth,  the  uncovered  soil  of  woods  yield  but  38  per  cent,  and 
the  littercovered  soil  but  15  per  cent.  Or,  calling  the  loss  from  uncov- 
ered  wood  soil  100,  the  amount  from  the  same  covered  with  litter  is  40 
per  cent.* 

*  The  relatively  large  amoaot  in  May,  as  compared  with  other  mon^^  is  explaiiHrd 
by  the  fact  that,  at  the  beginning  of  observations  in  each  year,  the  soil  at  some  sta- 
tions was  not  thoroughly  satarated  with  water. 

*  Observations  made  near  the  Forest  School  at  Nancy  led  to  resnlts  corresponding 
in  the  main  with  those  above  given,  the  amonnt  in  the  fields  being  about  five  times 
greater  than  in  the  litter-covered  woods. 
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Thus,  bj  direct  observation,  it  being  shown,  with.certainty,  that  the 
eva|>oration  in  forests  covered  with  litter  is  very  much  less  than  that  of 
naked  soil  under  like  circumstances,  there  can  be  no  longer  a  doubi; 
that  not  only  the  forests,  but  also  the  litter  that  covers  the  surface,  con- 
tribute largely  to  the  retention  of  moisture  in  the  earth  and  to  the  feed- 
ing of  springs.  The  total  mean  loss  of  moisture  in  litter-covered  forest- 
soil  during  the  months  from  April  to  October,  inclusive,  1869,  was  62 
per  cent.,  and  in  1870,  58  per  cent.y  less  than  in  soil  free  from  litter.  If 
we  compare  these  percentages  with  the  preceding,  we  find  this  most  in- 
teresting result:  that  the  litter  covering  contributes  as  much  to  the  re- 
tention of  moisture  in  the  soil  as  forests  themselves.  In  very  rainy 
seasons  this  influence  is  less  than  in  dry  years.  From  this  it  is  seen 
how  important  it  is  to  retain  a  protecting  covering  of  moss  or  leaves  on 
the  soil,  especially  upon  mountain  slopes,  where,  without  litter,  or  even 
without  woods,  but  very  little  water  penetrates  the  soil,  the  water  for 
the  most  part  running  off  into  the  valleys. 

As  these  differences  are  most  in  warm  weather,  so  they  must  be  great- 
est in  warm  countries. 

Bain-faU  in  the  open  fields  and  in  ike  forests^  and  the  influence  of  foreeit 
uj^on  the  amount  of  rain.  * 

A  knowledge  of  the  amount  of  precipitation  (rain,  snow,  fog,  and 
dew)  during  the  year  has  a  practical  as  well  as  a  scientific  interest,  be- 
cause not  only  is  the  height  of  mean  water  in  our  rivers  governed  by 
the  amount  of  rain  and  snow,  but  also  the  yield  of  our  crops  is  largely 
dependent  upon  the  amount  of  moisture  in  the  earth.  Each  plant,  dur- 
ing its  life,  uses  a  considerable  amount  of  water  as  compared  with  its 
weight,  and  this  is  derived  mainly  from  the  soil.  In  great  drought  the 
plant  either  dies,  or  is  developed  but  poorly,  forming  few  roots  and  few 
leaves  and  seeds.  In  fertilized  soils  it  may  thrive  better,  but  without 
sufficient  moisture  and  its  vital  powers  decline.  According  to  the  careful 
investigations  of  Hellriegel  it  appears  that,  in  sandy  soils  and  in  dry  re- 
gions, the  size  of  our  crops  depends  more  upon  the  amount  and  distri- 
bution of  rain  than  any  other  factor.  Although  generally  a  greater 
warmth  of  the  air  acts  lavorably  upon  the  development  of  plants,  it  cer- 
tainly does  no  service  unless  the  soil  receives  a  corresponding  amount 
of  rain. 

The  action  of  the  water  begins  with  germination,  and  continues  till  the 
formation  of  the  fruit.  In  the  early  summer  months  the  grass  will 
wither  in  the  meadows,  the  herbs  and  young  plants  will  dry  up,  the 
leaves  and  blossoms  of  trees  will  droop,  and  the  half- ripe  fruit  fall.  But 
how  suddenly  will  plants  revive  when  a  long-delayed  rain  falls  on  the 
arid  earth !  The  forester  knows  from  experience  the  injuries  caused  by 
drought.  He  knows  that  forest  vegetation  demands  a  certain  minimum 
of  yearly  precipitation,  which  must  be  relatively  greater  in  warmer  and 
drier  climates  and  soils.  He  also  knows  that  the  growth  of  wood  is 
greater  in  moist  and  moderately  warm  years  than  in  hot  and  dry  sea- 
«ons;  in  fact,  the  growth  of  forest  trees  and  their  propagation  is  gov- 
erned in  a  very  large  degree  by  the  distribution  of  moisture. 

The  great  claims  which  trees  make  upon  the  moisture  in  the  soil  are 
expteined  by  the  circumstance  that  they  contain  a  large  amount  of 
water,  which  forms  the  principal  part  of  their  sap,  and  a  part  of  the 
wood  fiber,  cells,  and  other  organic  parts.  Starch,  chlorophyl,  &c.,  arp 
saturated  with  water.  It  is  by  its  agency  that  the  functions  of  nutrition 
and  growth  are  carried  on.     This  want  is  greatly  increased  by  the 
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enormoas  evaporation  constantly  gping  on  throngh  the  leaves,  &c.,  dur- 
ing the  growing  season^  especially  in  the  day-time,  which  passes  off  into 
the  air  as  an  invisible  vapor,  and  mnst  be  replenished  from  the  soil 
throngh  the  agency  of  the  roots,  or  they  wilt  and  die.  The  tree  is,  in  one 
sense,  a  stream  of  water,  which  during  the  growing  season  is  moviog 
from  the  fibers  of  the  roots  throngh  the  outer  body  of  wood  into  the 
limbs  and  branches  and  into  the  leaves.  The  forests  thus  withdraw  a 
great  amount  of  water  A*om  the  soil  and  give  it  off  as  vapor.  In  win- 
ter the  process  is  partially  suspended,  but  still  there  is  a  certain  degree 
of  activity  in  the  roots.  They  lay  up  a  supply  of  aliment  in  the  wood 
which  serves  to  keep  them  alive  at  a  time  when  grass  and  herbs  would 
die,  and  from  the  depth  to  which  the  roots  penetrate,  they  are  abte  to 
draw  water  from  deeper  strata  which  never  become  dry,  and  mi^  thus 
be  able  to  endure  the  driest  seasons. 

The  amount  of  water  which  plants  and  trees  need  to  sustain  life,  do 
pends  mainly  npon  the  growth  and  evaporation.  The  latter  differs  in 
the  same  plant,  according  to  age,  size,  and  location,  as  well  as  condi- 
tions of  soil,  amount  of  light,  and  motion  of  the  air.  We  have  as  yet 
no  reliable  results  as  to  the  amount  of  water  which  different  forest 
plants  and  trees  under  various  circc  mstances  lose  by  evaporation.  This 
18  a  subject  which  deserves  our  attention  in  the  highest  degree,  and 
furnishes  a  rich  subject  for  forest-experimental  stations.  While  Unger 
found  that  water  would  evaporate  three  times  the  amount  of  a  plant  of 
the  same  surface,  Schleiden  concludes^  that  a  forest  evaporates  at 
least  three  times  as  much  water  as  a  water-surface  of  like  area.  Ac- 
cording to  Hartig,  a  forest  evaporates  less  than  free  water  or  wet 
eartb.  In  hot  summer  days  some  plants  will  evaporate  their  own  weight. 
In  fact,  forests  afford,  and  some  species  of  trees  more  than  others,  a 
kind  of  vertical  drainage  of  water  from  the  soil.' 

With  respect  to  the  n  lative  amount  of  water  falling  in  the  fields  and 
forests,  it  was  found  uniformly  greater  at  the  surface  of  the  earth  in 
the  former  than  the  latter,  fDr  the  manifest  reason  that  a  part  was  inter- 
cepted by  and  evaporated  f^om  the  foliage  of  the  trees.  The  percentage 
in  the  woods,  as  compared  with  the  fields,  varied  in  different  years  by 
reasons,  from  40  to  90,  being  on  the  general  average  of  all  stations, 
and,  for  the  whole  period,  least  in  spring  and  most  in  winter. 

Fercentage  of  rain  hnd  $now  reaching  the  earth  at  different  iea8<m8  in  the  woods,  ob  campmred 

toitk  adjacent  fields. 


StatloDs. 

Spring. 

Snmmer. 

AQdunOa 

Winter. 

Heu. 

Dnschlberg 

S^eshanpt  

PrnDenhof 

Rohrbruun 

«8 
C7 
43 
83 
79 
70 
64 

73 
€3 
64 

84 
67 
6t> 

79 
73 
57 
83 
79 
73 

71 
77 
19 
66 
75 
8t 
62 

73 
T% 
59 
83 

Johanneakreats 

Ebiach 

78 
73 

Alteufurth 

66 

Mevi 

72 

78 

73 

75 

79 

^  Baum  und  Wald,  Leipz '0, 1670,  p.  46.  Mnch  inforraatlon  apon  the  znoTeroent  of  water 
in  plants  will  be  found  in  the  Saclte  Text  Book  of  Botany,  p.  51)6-614,  where  cttatioDS  to 
other  aathoritiea  will  also  bo  found. 

>  Dr.  Ebermayer  proceeds  to  discuss  the  subject  of  evaporation  from  growing  plants 
with  considerable  detail,  citing  many  authorities.  Our  space  does  not  admit  of  a 
fuller  consideration  of  the  subject. 
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I%e66  resnlts  will  be  found  to  agree  with  those  obtained  at  other 
stations,  and  the  rule  wopld  doubtless  apply  to  all  countries  and  to  every 
period  of  time.^ 

Effect  from  retnoving  the  litter^  and  the  result  from  large  dearingSj  upon 

the  moieture  of  the  eoiL 

The  forejifoing  statements  show  how  closely  related  in  a  country,  are 
its  wealth  in  forests  and  water  (as  shown  by  the  great  influence  of  the 
former),  and  the  litter  that  covers  their  surface — to  the  evaporation 
and  moisture.  It  therefore  need  not  surprise  us,  that  springs  and  brooks 
dry  up  or  flow  only  periodically,  and  that  the  mean  height  of  water  in 
rivers  and  large  streams  lessens  when  large  surfaces  are  cleared  up,  or 
that  springs  flow  more  abundantly  and  regularly  when,  by  replanting, 
the  extent  of  ferests  is  increased.  The  influence  of  forests  and  of  litter- 
covering  on  the  moisture  of  the  soil,  founded  upon  these  observations, 
may  be  expressed  not  only  in  iiercentages,  but  we  may  be  allowed  to 
draw  conclusions  from  small  to  great,  as  they  afford  the  means  for  esti- 
mating the  loss  of  water  in  the  soil,  caused  by  large  clearings  and  the 
taking  off.of  litter  from  any  given  surface. 

These  figures  apply  only  to  soils  capillarily  saturated  with  water — a 
condition  which  exists  only  alter  heavy  rains.  If  such  a  soil  is  exposc'd 
to  wind  and  sunshine,  it  dries  up  without  receiving,  as  it  did  from  the 
apparatus,  a  full  supply  from  below,  to  replace  that  which  has  been  loMt. 
The  natural  soil  is  therefore  in  a  less  favorable  condition  for  evapora- 
tion than  in  the  experiments;  but  we  may  feel  the  more  satisfied  with 
our  data,  because  the  comparisons  have  been  made  under  similar  condi- 
tions as  to  saturation,  and  observations  could  be  made  with  greater  ac- 
curacy than  where  the  moisture  was  changeable.  Total  average  evapo- 
ration in  six  months  is  shown  by  the  following  table: 

Total  fvaporatUm  from  April  to  September,  incluBive^  from  « tqtuire  foot  of  surface. 


Id  open  fields. 

In  woods  witiboQt  UtU»r 

In  woods  with  litter. 

Jtm, 

Cubic  inohes. 

Depth  in 

Cnbioinclies. 

DepUiiD 
inohes. 

Cnbio  inohes. 

Depth  iu 
inches. 

1660 

S.  195. 00 
8,153.51 

15.84 
14.1»5 

845.06 
848.99 

5l86 
5.89 

313.71 
353.37 

8.18 

1870 

8.45 

Mean 

8,174.00 

15.09 

847.03 

5.87 

333.04 

8.31 

From  this  it  follows,  that  from  an  acre  of  ground  the  following  amount 
of  water  was  evaporated  in  six  months  from  saturated  soil : 
From  open  fields,  54,450  cubic  feet  =  3,403,125  pounds  =  1,701.5  tpns. 

^  ObeerratioDs  made  in  France  bv  M.  Fautrat,  and  reported  to  the  Academy  of 
Scitncev,  showed  that  in  1874,  in  a  dense  wood  of  600  hectares,  a  rain-f^an^p  fixed  on 
the  top  of  a  large  poplar,  received  mncb  more  water  than  odc  of  similar  neight  300 
meters  beyond  the  borders  of  the  woods.  These  experiments,  continned  two  years 
longer,  hud  confirmed  the  first  results ;  and  an  iDstmment  placed  over  the  Pinns  siflves- 
lm,,in  a  dense  forest,  at  12  meters  elevation,  was  foand  to  receive  10  per  cent,  more 
water  than  in  the  fields  at  the  same  height.  ''  These  resalts,"  says  the  reporter, ''  show 
evidently  that  the  pines  have  the  property  of  condensing  the  vapors,  aud  this  in  higher 
degree  than  in  leaf-woods;  the  diflerence  in  their  favor  being  more  than  5  per  cent, 
when  compared  with  observations  made  over  oaks  and  homj^ms."  Hygrometrical 
oheervatioDs  also  showed  a  considerable  excess  of  moisture  within  the  pine  forest,  as 
well  as  ever  it,  as  compared  with  fields,  and  that  the  evaporation  under  pines  was 
considerably  more  rapid  than  in  a  decidaons  forest  These  results  prove  the  services 
of  ploe  woods  on  heated  sands  and  on  soils  where  a  want  of  water  has  rendered  the 
surface  tterile.  Iu  such  cases  the  roots  may  often  reach  a  humid  sttatura  sufficient 
for  the  trees,  and  the  atmosphere  receives  a  portion  of  this  moisture  to  the  benefit  of 
the  agricultural  regions  adjacent.  .     r^r-kc^to 
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From  woods  witliout  li tter,  about  21,780  cubic  feet  =  1,361,250  poosds  = 
G80.6toD8. 

From  woods  with  litter,  about  8,700  cubic  feet  =  544,495  pounds  = 
272  2  tons. 

The  preoediug  figures,  which  express  the  mean  of  all  observations, 
and  the  influence  of  the  forests  in  the  whole,  will  vary  of  course  in  dif- 
ferent places,  according  to  extent  of  forest,  its  location,  kind  of  timber, 
and  other  circumstances.  It  will,  however,  be  found  in  all  cases  that 
the  influence  of  the  forest  on  the  evaporation  of  water  is  greater  than 
on  the  temperature  of  the  air,  and  it  is  afibcted  chiefly  by  the  greater 
or  less  movement  of  the  air.  Daily  experience  shows  that  currents  of 
air  will  increase  evaporation,  and  dry  winds  more  than  those  that  are 
moist.  It  may  be  considerable  even  with  a  very  low  temperature,  in  a 
dry,  strong  wind. 

Beiution  of  the  evaparatwn  Jrom  a  wooded  and  untcooded  soil ;  or  the  influ- 
ence of  the  for  eat  on  tJie  evaporation  of  tcater  in  tlie  soil. 

Baving  shown  the  diflferences  of  evaporation  from  a  free  water  surfiace, 
the  question  follows,  as  to  how  far  the  presence  or  absence  of  woodlands 
may  affect  the  evaporation  from  the  soil.  There  is  no  more  important 
qnestion  in  the  climatology  of  forests.  The  results  of  only  the  full  years 
1869  and  1870  are  available  for  the  study  of  this  qnestion,  and  tlie 
average  meau  of  these  years  shows  that  from  a  Paris  square  foot  of 
soil  half  a  foot  deep,  saturated  with  water  by  capillary  attraction,  the 
following  results  were  obtained : 


(I.) 

(S.) 

(3.) 

PeroentJt|[es    feTat»Mii- 
UoB  ftou  Mil  ia  ORSO 
woods  baiDg  100)« 

Months.* 

1 

li 

1 

a 
1 

t 

1 

ok 

1 

9 

9i 

1 

a 
t 

^1 

•55 

f 

If 

1% 

April,  1869 

399.00 
372.75 
438.15 
43>'.H) 
:il9. 96 
410.70 
406.77 
394.25 
309.43 
208.44 
.3  a.  30 
32i  67 
193.77 

800.50 
225.94 
164.88 
IHfl.30 
101.00 
159.50 
151.  CO 
150.75 

ioai4 

6a  25 
119.  ."iS 
66.25 

5ao3 

78.00 
10S.23 
7-^32 
76.50 
37.48 
61.  "lO 
54.85 
55.25 
32.59 
2a  92 

:)&54 

2a  75 
25.00 

199.50 
146.61 
273.20 
252.50 
2IH.96 

«5t.2n 

2«Vi.  77 
243.50 
201.28 
14a  19 
202.72 
25i42 
143.74 

192.50 
270.50 
305.83 
362.30 
982.  4S 
349.00 
35L92 
339.00 
276.90 
179.52 
283.76 
299.  9a 
16a  77 

32L00 
123.69 
92.  &4 
109.80 
63.52 
97.  PO 
96.15 
95  .-iO 
75.02 
31.33 
81.01 
37.50 
25.  OU 

5a3 

60.6 
37i6 
42.4 
31.6 
3a9 
37,1 
3a3 
34.9 
2a9 
37.1 

2ai 

93.1 

IP.  5 
27.5 
16.5 
17.4 
19.8 
l.\0 
1X4 
13  9 

las 

13.9 
11.9 

a7 

-12.9 

30.8 

April,  1870 

Mav,  if^CQ 

3ai 

21.1 

May,  1870 

»  0 

June,18C9 

Jono,  Ipri 

1L8 

8a9 

Jaly,  1808.' 

2X7 

Julv  1870 

24.4 

An^el  IWK) 

24>4 

Anpist,  1870 

1.^.0 

SepteiDl>er,  1869 

25.9 

September.  1870 

Ootobar,  1869 

11.4 
13.1 

*  Tbeae  observations  can  only  1>s  made  from  April  to  October,  becauae  freezing  interrupts  the  work- 
ing of  tbe  apparatOA. 

The  lifTurt  s  in  this  table  are  from  the  means  as  0rcn  on  pages  S04  and  906  of  the  tabular  porUoo  of 
Dr.  Ebermayer's  work. 

The  effect  of  rains  and  snous  upon  tlie  moisture  qfthe  soil 

Of  tbe  rain  and  snow  that  fall  upon  tbe  earth,  a  part  runs  off  on  the 
slopes  of  the  surface  5  another  part  eva|4orates,  and  a  part  peuetrates 
into  the  earth  and  is  distrihnted  in  all  directions  bj  c»pillaiity  and  hy- 
drostatic pressure.    Some  of  the  latter  is  retained  in  the  pores  of  the 
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soil,  and  some  ftinking  deeper  finally  reaches  an  impervious  layer,  aud 
again  reappears  in  springs.  Even  in  the  heaviest  rains,  the  water  enters 
tbe  soii^t  first  but  a  few  centimeters  in  depth,  and  after  the  capillary 
spaces  in  the  upper  strata  are  filled,  the  water  is  absorbed  deeper,  and  by 
hydrostatic  pressure  is  carried  to  jcreater  depths.  In  cultivated  soil 
where  there  is  water  in  the  ground,  it  is  brought  to  the  surface  by  capil- 
lary attraction.  The  chemical  and  ))hysical  condition  of  the  soil  aud 
the  kind  of  covering,  has  a  great  influence  upon  the  amount  of  raius 
absorbed,  and  of  water  evaporated,  and  these  must  change  considerably 
according  to  the  seasons.  Short,  heavy  falls  of  rain,  especially  on 
slopes,  are  fonnd  to  give  less  water  to  the  soil  than  those  that  are  gen- 
tle and  protracted,  even  if  the  latter  furnish  actually  less  water,  but 
interrupted  showers  wet'  the  ground  less  than  continuous  ones,  even  if 
of  greater  amoant,  from  the  evaporation  that  takes  place  between 
them. 

Uffect  of  KOy^dlandh  upon  Ozone. 

Observations  were  made  to  determine  the  effect  of  forests  ui>on  the 
amount  of  ozone  in  the  air,  the  result  of  which  showed  that  there  was 
more  in  the  country  than  in  the  cities,  more  in  fields  near  the  border  of 
woodlands  than  within  their  shade,  and  more  at  the  level  of  the  tree- 
tops  than  near  the  ground.  It  was  most  perceptible  in  winter,  next  in 
spring,  less  in  autumn,  and  least  in  summer.  Ko  diiference  was  observed 
by  Dr.  Ebermt^er  between  evergreen  and  deciduous  forests,  but  M.  Fan- 
trat,  in  France,  found  the  amount  of  ozone  somewhat  less  under  resinous 
woods  than  under  deciduous  forests.  The  latter  observer  agrees,  how- 
ever, in  the  statement  that  there  is  less  within  than  on  the  borders  of  a 
forest.  According  to  the  records  made  at  the  Bavarian  stations,  ozone 
is  more  perceptible  at  higher  than  at  lower  elevations,  and  was  least  ap- 
parent in  the  0i>en  country  at  a  distance  from  forests.^ 

PBTJSSIA. 

Forest-meteorological  stations  were  established  in  Prussia  and  in 
i^lsace  Lorraine  in  April,  1874,  and  the  system,  consisting  of  seven  sta- 
tions inthe  former  and  three  in  the  latter,  is  now  complete.*  Since  January, 
1875,  observations  have  been  published  regularly  every  month,  and  the 
annual  report  for  1875  has  appeared.^    The  observations  are  made  as  in 

*  The  late  Dr.  Charles  SmaUwood»of  MoDtreal,  well  known  from  his  careful  meteoro- 
logical studies,  remarked  concerning  ozone,  that  '*  there  is  no  condition  of  tbe  atmos- 
phere appreciable  by  onr  instrnments  that  indicates  the  presence  of  ozone  except  the 
presence  of  vapor  or  humidity  "  It  follows  that  any  cause  capable  of  increasing  the 
relative  amount  of  vapor  in  the  atmosphere  tends  to  the  development  of  this  sub- 
stance.— (On  Ozone^  and  on  the  Metearohffy  of  the  ViciMtif  of  Montreal,  1857,  p.  8.) 

The  records  of  B^riffuy,  of  Versailles,  show  the  influence  of  the  vicinity  of  forests  and 
other  vegetation  on  the  amount  of  ozone.  The  maximum  is  in  May,  when  vegetation 
is  active,  and  the  minimum  in  November,  when  the  decomposition  of  the  dea4  L  aves 
and  plants  is  the  greatest. — (Fox  on  Ozone  and  Antozone,  p.  100.) 

Individuals  are  sent  to  the  pine  forests  of  Prussia  and  other  countries  in  order  that  they 
nay  breathe  the  highly  ozonized  exhalations  of  the  conifene.  The  beneficent  effects 
of  such  a  residence  in  pulmonary  affections  may,  perhaps,  bedue  to  some  extent,  to  the 
direct  influence  of  the  turpentine  diffused  through  the  air.— (U.,  113.) 

*  Three  ne^  stations  were  to  be  established  in  1876-^77.  In  the  selection  of  places, 
care  was  taken  that  the  soil,  aspect,  acd  general  character  of  surface,  and  in  the  wood- 
laod  stations  tbe  timber-growths  as  to  age  aud  kind,  should  be  as  nearly  alike  as  pos- 
sible. 

^Jal^raheriekt  Cher  die  BeohachtungB-ErgebnUee  der  im  Kdnigrdch  Preussen  uvd  in  dm 
BekManden  eingeriditeten  foretlich-meteoivlogiechen  Stationai,  Berlin,  1877,  pp.  91.  Tbe 
report  iot  1876  has  Bot  come  to  our  notice,  and  we  do  not  know  that  it  has  been  pub- 
lisned. 
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Bavaria,  at  two  places  at  each  station,  the  open  fields  and  nnder  wood- 
land shade,  and  twice  daily,  at  8  a.  m.  and  at  2  p.  m.  They  include 
records  upon  the  temperature  of  the  air  at  1.5  meters  above  the  earth 
and  at  the  height  of  the  tree-tops,  humidity,  evaporation,  rain  and  snow- 
fall, temperature  of  the  soil  at  the  surface  and  at  the  depths  of  0.15, 0.3, 0.6, 
0.9,  and  1.2  meters ;  also,  barometer,  direction  and  force  of  winds,  kind 
and  amount  of  clouds,  and  general  characteristics  of  the  day.  They  also 
include  notices  of  all  meteorological  phenomena  observed,  and  records 
of  first  appearance  of  flowers,  leaves,  &c.,  and  other  events  in  animal 
and  vegetable  life  that  depend  upon  the  seasons.  The  arrangement  of 
instruments  and  mode  of  taking  observations  are  entirely  similar  to  those 
in  Bavaria,  as  already  described,  with  the  exception  of  those  relating  tc^ 
loose  materials  upon  the  ground  in  the  woods,  and  the  temperature 
within  the  body  of  the  trees,  which  are  omitted,  while  observations  are 
added  for  obtaining  the  temperature  and  moisture  of  the  air  at  the  level 
of  the  tree-tops. 

These  observations  are  too  recent  to  afford  important  results,  and  but 
one  of  the  stations  the  first  year  gives  results  through  the  entire  period, 
^he  thermometers  are  of  the  centigrade  scale,  and  metrical  measures  are 
adopted  throughout  These  observations  are  under  the  direction  of  Dr. 
A.  MUttrich,  professor  of  experimental  physics  and  meteorology  in  the 
Boyal  Forest  Academy  at  Neustadt-Bberswalde. 

SOHE  BSSULTS  OF  ONB  YEAfi^B  OBSERVATIOlfr  (1875)  AT  THBBE  PBU8SIAK  FOBES'T 

STATI01ir& 

[The  st«tloi»  In  the  MI<rwfBir  toUet  tute  dMgnftted  hy  oninbera,  m  fbllowt : 
1.  Friedriehtrode,  Ifttitode.  51o  9St  i  longitade,  989  1^  «Mt  i  tlevation,  353  mot 
%  HoUetath,  latitade.  W>  37^';  loDgitode,940  3i'  east;  eleTation.  618  meters. 
3.  CarUberg,  Istltode,  50o  it& ;  loogTtade,  34o  V  east:  elevatioD,  690  meters. 
The  timber  at  station  1  was  beeoh,  65  to  85  years  old;  and  at  9  and  3  pines,  45 


old] 


Temperatmre$.    (Centigrade.) 


Months. 

In 

open  fields. 

In  wood%  at  1.5  meters 
high. 

In  woods,  at  tree-tops. 

L 

a. 

3. 

9l 

3. 

1  ceme- 
tery). 

8(8|me- 
teis). 

3  (11  me- 
ters.) 

Jsnnary . ............ 

0.45 

-  5.05 

-  0.60 
7.56 

13.68 
17.53 
1&51 
20.58 
14.50 
5.07 
0.79 

-  8.81 

.L37 

-  3185 
0.61 
&25 

13.70 
15.67 
16.15 
I&IO 
14.97 
6.13 

i.yi 

-  1.18 

-  3.65 

-  9.03 
-3.70 

4.31 
18.44 
ia84 
16.89 
ia87 
11.58 

4.11 

-  1.47 

-  7.01 

a84 

-  4.99 

-  0.37 
7.99 

13.30 
16.16 
16.67 
ia65 
l.^«7 
4.86 
0.81 

-  2.91 

1.18 

-  4.18 
0.06 
7.84 

12.32 
14.31 
14.66 
17.89 
ia85 
5.56 
1.29 

-  1.45 

-  awr 

-  9.00 

-  4.01 

a87 

10.61 
17.55 

ia83 
ia78 

9.78 

a56 

-1.73 

-  6.80 

0.50 

-  4.98 

-  0.37 
7.61 

ia3t 
last 

17.9) 
19.99 
ia08 
4.86 
0.77 

-  V.71 

1.23 

-  4.24 

a  01 

7.98 
ia45 
14.58 
14.97 

laos 

14.04 

a  51 

1.16 

-  1.41 

—  a36 

Febroary 

Mareh... 

-  as7 

—  ai5 

April 

4.51 

mSv^     .    ; 

18.  is 

jnne ::::...:.;;:.::: 

18.05 

July 

iaa» 

Angust 

iai9 

1L55 

October 

4.15 

NoTembfr 

December ........... 

-  L44 

—  aoe 

Ifeaa 

7.53 

7.68 

&06 

6.97 

6.89 

4.97 

7.16 

a87 

a  16 

By  compariog  tbe  above  observations  it  will  be  seen  that  the  differenoe 
between  fields  and  woodlands  was  more  considerable  in  tbe  growing 
montbs,  and  for  the  general  average  of  the  year,  the  woods  were  cooler 
than  the  fields,  except  in  the  winter,  when  the  woods  were  warmer  thau 
the  open  fields. 

The  temperatnre  at  the  tree-tops  was  in  most  cases  above  that  of  the 
air  below,  and  the  difference  was  much  greater  in  summer  than  in  winter. 
It  is  to  be  fnrther  noticed  that  the  range  of  difference  was  considerably 
most  with  respect  to  the  beech  woods,  and  from  Jane  to  September,  the 
greatest  difference  appearing  in  Augast 
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Ah90ltUe  moiBiurt. 

(Mmimet«» 

.) 

IfOQtht. 

lB«peDflcld«»«1.5 
melon. 

In  woods  at  1.5  meters. 

In  woods  at  tree-tops. 

1 

t 

3 

1 

t 

3 

1 

9 

3 

JftniiAry 

4.54 

9L94 
4.09 
S.9B 
&30 
11.10 
U16 
U81 
9.35 
6.98 
4.68 
3.79 

4.78 
3.13 
4.S6 
4.88 
7.96 
9.57 
ia70 
1L99 
9.10 
6.38 
6.06 
4.30 

3.59 
S.35 
3.40 
4.76 
7.23 
ia75 
10.35 
10.58 
7.49 
5.90 
4.03 
&95 

454 

S.93 
4.06 
&S9 

am 

11.87 
11.60 
13.08 
9.49 
6.98 
4.80 
3.76 

4.88 
3.3i 
4.91 
4.96 
7.78 
ft54 
10.57 
11.95 
^..T3 
6.46 
5.13 
4.98 

3.57 
9.36 
3.35 
4.71 
7.38 
ia84 
10.64 
10.99 
7.51 
5.91 
4.00 
9.97 

455 
9.95 
4  07 
5.91 
&15 
11.19 
11.63 
13.06 
9.57 
6.33 
4  81 
3.7V 

4  81 
3.93 
495 
4  98 
7.99 
9.61 
10.60 
19.00 
9.34 
6.34 
5.04 
483 

ass 

Tflbnuury 

9.36 

MaToh..'. 

3.88 

April 

4.65 

mS?:                   : 

7.01 

jSw::::::::::::::::::;::: 

10.37 

July 

ID.  07 

Amnst.     ..  ,.x. ...... 

10.46 

Septambw 

7.46 

O^ber 

5.87 

Hovember 

4.09 

Deosmber... 

9.96 

JCeuk 

7.13 

6.93 

6.11 

7.19 

6.86 

6.19 

7.11 

6.86 

&0I 

Selative  maUture, 

(Percentages.) 

Msoths. 

In  open  fields  at  1.5 
meters. 

In  woods  at  1.5  meters. 

1 

9 

3 

1 

9 

3 

1 

9 

3 

Jmivstj 

99.7 
93.6 
90.1 
66.3 
79l3 
76.9 
76.8 
79.0 
75  0 
•3.9 
949 
95.9 

91.9 
89l7 
86.4 
69L5 
69.9 
73.9 
7a5 
78.7 
79:5 
87.9 
94.5 
97.1 

96.4 
97.1 
94.3 
76.0 
67.4 
70.0 
79.5 
63.9 
73.9 
93.0 
946 
9a4 

949 
99.5 
88.6 
67.9 
73.5 
89.6 
845 
81.3 
83.4 
93.5 
95.3 
96.9 

94.6 
940 
88.6 
66.1 
73.1 
79.0 
84.5 
849 
78.5 
99.0 
96.5 
97.8 

97.8 
99.3 
941 
89.7 
76.6 
73.0 
79.4 
77.9 
89.9 
96.0 
97.9 
98L9 

99.9 
93.0 
89.0 

oao 

79.1 
80.6 
78.7 
77.8 
80.3 
943 
95.3 
95.6 

93.8 
95.5 
91.8 
67.0 
748 
7a7 
63.3 
83.1 
7a  0 
90.9 
96.5 
96.9 

94.7 

Fo  nraair  •  i 

93.8 

Mansh..'. 

86.6 

Anril 

Tao 

5^  ::::::  ::: 

66.1 

jSe.."r.....";...y.:i:; 

67  9 

July 

79L7 

Axinuit 

6t*.i 

September 

7'i5 

Ootober 

91.6 

November.  ......*.......... 

9.1f5 

December 

96.7 

Mean 

83.4 

81.9 

83.5 

65.9 

85.7 

87.9 

849 

85.8 

61.5 

It  appears  from  the  fore^ing  tables  that  bat  very  slight  diflference 
appears  between  the  (ibsolute  moistare  of  the  field  and  woc^s,  thd  devia- 
tion in  no  case  amounting  to  a  niiliimeter  of  pressure. 

But  with  the  relative  moisture,  the  case  is  different,  the  greater  per- 
centage being  in  favor  of  the  woods,  and  the  summer  mouths.  It  will 
be  further  seen  that  there  are  two  minima  of  relative  moisture,  one  in 
April  and  the  other  in  August,  the  intervening  period  being  somewhat 
higher,  but  not  so  high  as  in  the  winter  months. 

Evaporation.    (Killimeten.) 


Mooths. 


Jaaoary.... 
Fobroary... 

Harob 

April 

M*y 

JWM 

Jtdy 

Ait«ast 

aofptfmber  . 
Ootofter.... 


Dooaaber. 


.Total 3843 


In 


11.8 
9.8 
14  8 
39.4 
50.6 

6ao 

55.8 
53.6 
40.5 
15.5 
P.O 
7.0 


a4 

a8 

13.0 

3a9 

40.8 
41.0 
38.6 
37.8 
39.9 

ia3 

9L3 
9.T 


S71.9 


a7 

4  9 
11,9 

sa9 

4=».5 
56.6 
41.6 
54.9 
36.5 
10.4 

a9 

1.8 


303.9 


In  woods. 


5.6 
5.4 

ai 

96.5 
96.9 
91.7 
17.7 
915 
16.9 
5.6 
4  4 
9.9 


163.5 


5.1 
41 

a8 

99.1 

20.8 
19.7 

las 
ia6 

19.4 
10.3 
4  9 

a7 


143.6 


1.3 

1.5 
4  6 
10.8 

lao 
9a4 
lai 
2a3 

11.5 
9.1 

1.1 

0.5 


19L9 


BiffersBoe. 


a9 
Z.9 
6.1 
19.9 
24.4 
4a  3 
37.9 
31.1 
38.6 
0.0 
4  6 
41 


Digitigod  b' 


980.6 


—1.7 

a7 

49 

ia8 

10.4 
91.3 

i-.e 

9L9 

10.8 

ao 

—4.9 
9.0 


187.6 


Q^ 


a4 
a4 
ao 

19.4 
30.5 

taa 
9as 

31.6 
9.\0 

as 

ai 

0.7 
1847 

J42- 
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These  resalta  strongly  eonfirm  the  fact  shown  by  the  Bavarian  records 
as  to  the  extraordinary  increase  of  evaporation  in  summer,  and  the  great 
excess  of  its  amount  in  tlie  open  fields,  as  compared  with  woods. 


Rain  and  enow  fail 

.    (Mniimeters). 

Hgnths. 

In  open  flelds. 

Iniroods. 

DUfcrence.' 

1 

3 

3 

1 

3 

3 

1 

3 

3 

Janwnry 

F6l)ru!ir\".  ................. 

4a  4 

S3.7 
3«.6 
41.6 
€6.8 
80.5 
54.4 
49.  U 
02.9 
TUX 
114.0 
56.8 

142.0 
^.■5.0 
SO.  9 
13.6 
63.1 
ll.\0 
197.6 
95.1 
69.4 
57.4 
187.2 
73.3 

60.5 
57.0 
54.3 
24.1 

6a4 

61.0 
335. 2 
62.6 
6ti.O 
90.8 
104.7 
74.3 

4«.3 
25.2 
22.5 
36. 5 
51.5 
57.4 
4?.  5 
35.6 
43.3 
54.6 
10:1.9 
61.9 

185.3 

25.7 

20.6 

3.7 

5.2 

49.0 

133.  .^ 
CO.  4 
3:14 
3a9 

124.4 
59.5 

51.6 
16.7 
30.6 
31.1 
1:6.0 
53.1 
60.4 
119.7 
100.5 
89.8 

0.1 

—1.5 

16.1 

ai 

15.3 
83.1 
11.9 
14.2 
19.  C 
IK  5 

lai 

—5.1 

16.7 

— a7 
as 
9.9 

27.9 

oao 

64.1 
34.7 
36.0 
26.5 
628 
15.8 

lao 
—20.1 

ilanh 

3.7 

April 

7.4 

Mky ...:;::;...... 

37.8 

Jane 

29.9 

July          

50.2 

Aomiat  ............  ...... 

10.5 

September. 

7.6 

October 

-19.9 

2Covomber . ................ 

4  U 

Deoembov 

—15.5 

Toua i 

711.6 

1.061.6 

975.9 

581.2 

701.6 

891.0 

13a  4 

3cao 

133.7 

Snow 

110.4 

135. « 

292.9 

129.5 

108.4 

313.8 

—19.1 

33.8 

—3a  9 

*  The  minoe  alim  in  these  colnune  showe  that  tiitre  ia  on  exceM  in  the  woods,  am  oonpared  with  the 
ileLlg. 

The  amount  of  pecipitation  that  reaches  the  ground  appears  from  this 
table  to  be  very  considerably  less  in  the  woods  than  in  the  fields,  with 
two  or  three  notable  exceptions  from  causes  not  shown.  This  difierenCe 
is  somewhat  unequally  distributed,  but  on  the  whole  much  greater  in 
the  summer  months,  as  will  doubtless  appear  more  clearly  when  the 
average  of  several  years'  observations  can  be  shown. 

SWITZERLAND. 

Comparative  observations  in  fields  arid  forests  in  the  canton  of  Berne^ 

Switzerland. 

A  series  of  meteorological  observations  was  begun  in  January,  1860, 
at  three  different  stations  in  the  canton  of  Berne,  Switzerland,  under  the 
direction  of  the  Jcantonsforstmeisterj  the  conditions  of  placing  and  time 
and  mode  of  observing  the  instruments  being  alike.  At  each  station  one 
sot  of  instruments  was  in  the  open  fields,  and  the  other  in  the  woods,  as 
in  the  observations  above  described.    The  stations  were  as  follows: 

1.  Interlaken  (Briickwald  Forest):  elevation 620 meters;  timber  iarcA, 
which  at  the  beginning  of  observations  was  about  50  years  old ;  eleva- 
tion of  place  for  observing  temperature,  &c.,  of  tree  tops,  15  meters. 

2.  Berne  (Lohrwald  Forest) :  503  meters  above  sea  level ;  timber  red 
fir  J  which  in  1860  was  about  40  years  old.  Elevation  of  place  for  observ- 
ing temperature,  &o.,  of  tree  tops«  0  meters. 

3.  Pruntrut  (Fahy wald  Forest) :  450  meters  above  sea  level  5  timber 
beechy  which  in  1860,  was  50  to  60  years  old.  Elevation  of  place  for 
observing  temperature,  &c,  of  tree  tops,  14  meters. 

The  observations  included  the  temperature  of  the  air  at  breast-high, 
and  in  the  woods  at  the  tree  tops ;  percentage  of  moistnre,  extremes  of 
temperatnrc,  temperature  of  the  soi)  at  the  surface  of  the  earth,  and  at 
depths  of  0.3,  0.6,  0.9,  and  1.2  metres  below,  amount  of  rain  and  mel^ed 
snow,  number  of  rainy,  snowy,  and  cloudy  days,  and  prevailing  direc- 
tion of  the  winds.    Apparatus  was  provided  lor  measuring  evaporation 

Digitized  by  V^OOQIC 


KESULTS  OP  COMPARATIVE  OBSERVATIONS  :  SWITZERLAND.    255 

and  percolation  of  water,  bat  we  are  not  aware  tbat  the  results  of  either 
of  these  have  been  publisbecl  except  irregularly.  The  temperature  of 
trees  wasalso  observed  by  placing  thermometers  in  holes  bored  at  breast- 
high  and  in  the  tree  topB  at  the  height  of  15  meters  at  the  first  station, 
at  9  meters  at  the  second,  and  at  14  at  the  third. 

Besides  these  instmmental  stations,  observations  npon  the  peciodical 
phenomena  of  animal  and  vegetable  life,  &c.,  were  established  at  over 
50  stations  in  the  canton,  whose  elevations  were  ascertained.  These 
observations,  both  instrainental  and  phoenological,  have  been  continued 
since  1869  withont  change,  the  former  being  published  monthly  and  the 
latter  annually.  Those  relating  to  temperature,  moisture,  and  rain-fall, 
are  of  most  interest  in  our  present  inquiries,  and  in  the  absence  of  pub- 
lished generalizations,  we  have  calculated  from  the  monthly  reports  of 
eight  years^  (1869  to  1876  inclusive),  the  following  mean  results: 


I — Mean  temperature  of  the  air  at  hreaet  height  and  in  the  tree  tops.   (Centigrade), 


Place  of  Ob- 
serrstloB. 

1.  Interlaken  (larcb). 

8.  Berne  (red  fir). 

3.  Prontrat  (beech). 

Keaths. 

00 

1 

Boo 

poo 

00 

1 

Boo 

If 

00 

•s 

1 

a  ^ 

Boo 

ti 

Boo 

il 

3^ 

Jatniary... 
Febnuiy.. 

March 

April 

^J 

June 

July 

Angus!.... 
Septesiber. 
October. . . . 
November. 
December. 

Fields 

Woods 

Tree  tops 
Fields....^. 
Woods 

Tree  tops. 
Fields. ...r. 
Woods 

Tree  tops. 
Fields  ....^.. 
Woods 

Tree  tops 

Fields 

Woods 

Tree  tope. 

Fields 

Woods 

Tree  tops 

Fields 

Woods 

Tree  tops. 
Fields.... r. 
Woods 

Tree  tops 

Fields 

Woods 

Tree  tope 

Fields 

Woods 

Tree  tope 
Fields....^. 
Woods 

Tree  tops 
Fields.... r. 
Woods 

Tree  tops. 

Fields 

Woods 

Tree  tops. 

-0.17 

—  0.31 

—  0.32 
2L15 
L74 
2.07 
5.4» 
4.03 
.^49 

.  ia92 
10.31 
10.51 
13.99 
13.10 
12.90 
17.  .14 
15.03 
10.17 
80.88 
19.28 
19.64 
ia88 
17.22 
17.66 
16.61 
15^17 
1&76 
ia84 
9.41 
9.7ri 

ao4 

a  21 

3.35 
-0.78 
-0.88 
-0.98 

1.9S» 
2.10* 
2.0«» 
5.44> 
5.49» 
6.041 

ai2» 

7.8'.» 

a39» 

IS.  641 
11.791 
12.32& 
17.  i:n» 
15.85» 
16.22' 
19.02* 

laoos 

18.32» 

23.3«» 

21.  Ol> 

21.23» 

21.  (5» 

19.03* 

19.63' 

ia25« 

I6.74» 

17.64» 

13.07« 

11.9^» 

12.29» 

5.70* 

5.68* 

6.00« 

3.37« 

a3-.» 

3.16* 

-a46» 
-aa»» 

—  4.09» 

—  l.05» 
-1.59* 

—  1.5iJ» 
l.95» 
l.36> 
1.431 

aoi» 

ai6» 

11.  »>• 

9.9e« 

7.94« 
14.64> 
13.a9» 
13.  49^ 
18.  40' 
16.52' 

la  79» 

16.0.V 
15. 35t 
13.57> 
14. 54« 

iai4« 

13.37* 

a4i» 

7.70> 

a  001 

1.60» 
1.2:l« 
1.57» 

-aco* 
-ao5» 

—  4.  D3» 

—  1.51 

—  1.57 

—  2.12 
0.92 
0.54 

—  0.16 
4.52 
a  74 
a32 

10.51 
9.45 
9i84 
ia73 
IfLTi 
12.53 
17.23 

iao7 

15.81 
9>.  04 
19.02 
19.  .15 
ia87 
17.73 
17.42 
ia27 
14.86 
14.70 
9.43 

a  58 
an 

2.66 
2.C2 
2.43 

—  2.36 
-2.28 

—  2.81 

0.74» 
0.93« 
0.62' 
5.521 
4.6^1 
4.871 
7.47» 
6.7:j» 
t;.oi» 

10.71' 
11.04' 
12.051 
16.  9G' 
la  .'58' 
15.54' 
19.13« 
1ft  45« 
17. 9i« 
22.40' 
21.  Ill 
21.33' 

21.  o;» 

19.27» 

ia3i» 

17.01» 
17.09» 
ia44« 
12.19* 
11.07* 
'  10.86« 

a77* 
a43« 

4.C8* 
8. 41* 
8.18» 
fi.02» 

-a34» 

—  5.21» 

—  «.90« 
-2.7t' 

—  a3u» 

-a55' 
0.631 
0.161 
0.351 

a«6» 

7. 5i» 
a  82* 
IM.  9S« 
9.£0« 
9.65« 
14.25* 
ia435 
12. 7G* 

17.  98* 
16. 43' 
lC2li' 
16.29* 
1&  .^4* 
14.95* 
14.12* 

18.  to* 
12. 54* 

7.1ft* 

acoi 

6.07* 

-0.22* 

0.08» 

—  0.78* 
-7.ai* 
-7.43* 
-a56* 

a  31 

0.23 

a64 

.L96 
1.65 
8.04 
4.45 
4.17 
4.51 

10.11 
9.95 

lasi 

12.92 
12.05 
12.  HQ 

laa^ 
laos 

15.75 
20  55 

laoi 

19.65 
ia.53 

17.51 
16. 16 
14.02 

laai 

9.78 

a  97 

9.13 
a45 
a  0:1 

a  34 

~  1.01 

—  a83 

-  0. 2) 

a  33* 

328* 

aoi* 
a  381 
a  281 
a  721 

7.35* 

a  93* 

7.4G* 
12.05' 
11.841 
12.62' 

ia23» 

14. 75' 
15. 51* 

lan* 

17.46* 

iao7* 

21.60' 
19.62' 
80.70' 
20.66* 
19.lt* 
19.97* 

iao9* 
lasrt* 

.  17. 77* 
12.88* 
11.  Id* 
11.19* 
att7* 

a6i* 
a  85* 

4.77* 
.4.'37* 
4.53* 

-4.59* 

—  4.  43* 

—  aso^ 

—  2.Cd» 

—  2.f2' 

—  2.48' 
0.351 
0. 13» 
a  72» 
7.33* 

7.  iri» 

7.36* 
10.  in* 
9.16* 
9.  CO* 
laftO* 
12.29* 

iaoo3 

17.45* 
15.54' 
15. 8i;' 
1«.  38* 
15.07* 

laa* 

13  »;.« 
12,50* 
12.63* 
7.46' 
a  73' 
7.03' 

—  a.-ss* 

—  a  50* 
-a  39* 
w-4.9*^ 

—  4.81* 
-4.19* 

Te«r... 

9.92 
9.12 
9.38 

16. 50* 
9.6(9 

iaoi« 

9.1B0« 

a  44* 

9.2^ 
ft54 
8.09 

10.00» 
9.34» 

a  95a 

aso* 

7.94* 
7.28P 

9.51 

a  70 

9.23 

10. 21* 
9.41* 
9.90* 

a.*»3» 

7.91* 

a53« 

>1889. 


»187a 


*1871.  *id7i  ^  ibid.  ^iH-.i.  'Ie7a  *  187a 

1  Tb#  leinrDS  tor  KoTember,  1870,  are  iraDtiug,  and  the  results  for  that  mouth  acoordluffly  em- 
IvaoebotMirenyssrs. 
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II. — Ccmpariton  of  mean  reaulU  of  foregoing  table. 


1.  Intwlaken 
(larch). 

3.  Berne  (red 
fir). 

3.  Prnn^Tiit 
(beech). 

Mooths. 

1 

1 
1 

1 

f 
1 

1 

i 

1 

Jaoaary 

-0.14 
-0.41 
-0.56 
-0.61 
-O.H> 
-1.41 
-1.56 
<^-l.  60 
-1.44 
-a  83 
-a  43 

-0.10 

-0.15 
-0.08 

aoo 

-0.41 
-1.03 
-1.17 
-1.83 
-1.16 
-0.85 
-0.46 

-aao 

-0.14 

-0.06 
-0.38 
-0.78 
-1.(9 
-l.Ol 
-1.16 
-L4:i 
-1.14 
-1.41 
-a  63 
-0.34 
+0.08 

-0.61 
-1.0« 
-1.19 
-1.27 
-1.30 
-1.4a 
-1.49 
-L45 
—1.57 
-1.36 
-0.43 
-0.45 

-a  08 

-0.31 
-0.88 

-a  16 

-0.87 
-1.50 
-1.54 
-1.55 
-1.44 
-0.81 
-0.49 
+0.18 

+<l.'0 

February 

March 

+0  06 

April ^ 

May 

+act 
+au6 

JqqO 

— OLsO 

Jnlf^ 

-aoQ 

An^st .." 

-I.  OS 

September 

—0193 

October 

-0.03 

November , 

-0.11 

DeoMDber 

+0.73 

Tear 

-OtW 

-0,54 

-0.74 

-1.19 

-0.81 

-0.88 

It  appears  from  an  ezamiDation  of  this  table,  that  except  in  tbe  winter 
months  the  mean  temperatnre'  of  the  woods  is  uniformly  less  than  in  the 
fields,  and  that  it  is  in  most  cases  in  summer  cooler  near  the  ground  of 
»  forest  than  in  the  tree  tops.  The  greatest  difference  was  ol^rved  in 
July,  except  in  the  fir  forest  of  Berne,  where  the  difference  was  most  in 
April,  both  near  the  ground  and  at  the  tree  tops.  The  greatest  sym- 
metry of  curves  (when  these  quantities  are  drawn  upon  a  diagram)  oc- 
curs in  the  beech  forest.  In  all  cases  December  is  warmer  near  tlie 
ground  of  a  forest  than  in  the  fields,  and  here  but  little  difference  occara 
between  trees  of  different  kinds.  A  great  and  sudden  decrease  of  diffi^r- 
euces  in  September  and  October  is  observe^  in  all  cases. 
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HL — Mean  temperature  of  ike  trees,  above  or  hehw  the  mean  temperature  of  the  air  in  the 
woods,  at  thej^ace  of  obeervaUon,^  (Centigrade). 


Place  of  ob- 
■crratloii. 

1.  Interiaken  (laieh). 

2.  Berne  (red  fir). 

a  Pnmtrat  (beech). 

Monthi. 

i 

ft 

Bod 

€  a 

a  ^ 
Boo 

00 

ft 

Botf 

00 

1 

tj 

If 

•8 

1 

Is 

l| 

s 

1 

ga 

^a 

5^ 

39 

Janoaxy . . . 

Breast  high- 

-a  22 

+a70 

-t42 

-0.51 

+0.22 

-0.92 

+0.22 

+L01 

-2L01 

Tree  toim ... . 
Breast  high.. 

-fcio 

-H).53 

-0.40 

+aio 

+-a74 

-0.13 

—0.03 

+0.83 

-a  (3 

Febmary.. 

^«i 

--0.97 

-1.87 

-1.78 

-a  76 

-4.08 

-0.03 

--a  97 

-L19 

Treetops  ... 
Breast  high.. 

-1.63 

+0.24 

-7.24 

-a  58 

+ao9 

-0.95 

-0.15 

--0.53 

-L25 

Handi 

-a  77 

-a  07 

-1.50 

—1.78 

0.00 

— &52 

—0.72 

+0  34 

-L34 

Treetops.... 
Breast  high.. 

-1.7» 

-a  19 

—7.90 

-a  96 

-0.15 

-L71 

-0.44 

+0.67 

— L29 

April  ..... 

—1-57 

—0.79 

— flLl5 

—2.82 

—2.14 

—3.79 

— L31 

-0.23 

— L97 

Tree  tops... 

—2.05 

-0.41 

—7.32 

—1.90 

-0.95 

—2.53 

-0.82 

0.00 

-L42 

M«y 

Breast  high.. 

—1.91 

-LIS 

-3.28 

—2.51 

— L35 

-3.71 

— L47 

-0  82 

-2.20 

Treetops  .. 
Br^^astbigh.. 

-1.01 

+L03 

—a  75 

—1.81 

-1.28 

—2.54 

-L16 

-0.60 

— Le9 

June 

—9.02 

— L20 

-3:66 

-2.73 

—2.21 

—a  59 

-L75 

— L29 

-2.26 

Tree  tops. . . . 
Breast  high.. 

-L15 

-0.bl 

— L52 

— L57 

-0.25 

-2.24 

— L27 

—0.74 

-L55 

July 

-2.36 

-1.29 

—2.75 

—2.92 

— ^28 

-a  34 

-LOl 

—a  64 

—2.33 

Tree  tops  ... 

—1.24 

-a  71 

-1.71 

US 

—1.21 

—a  08 

— L42 

—0.88 

-L8S 

Aagiwl.... 

Breast  hi^.. 

—1.30 

-a  65 

-&06 

-1.80 

^4.34 

-L66 

—0.95 

— L97 

Tree  tops.... 
Breast  Ugh.. 

-0.98 

-0.49 

-1.55 

— L85 

—1.53 

-2.50 

— L28 

-L08 

— L61 

SeptemlMT. 

—0.85 

—a  21 

-1.07 

-2:46 

-LOl 

—a  14 

— L55 

—0.99 

— L63 

Tree  tops.... 

—1.06 

-a  50 

-1.90 

-1.79 

-LOO 

-2.72 

— L31 

—a  63 

— L66 

October.... 

Breast  high.. 

+0.31 

+0.87 

—0.36 

—1.34 

—0.14 

— L81 

-0.52 

+0.13 

-a  87 

Tree  tops  ... 
Breast  high.. 

— aeo 

-a»4 

—3.63 

—a  73 

-0.3;* 

-LIO 

—0.65 

-0.19 

— L14 

KoTerober. 

4-1.82 

4-LI5 

-0.61 

-4.42 

+o!26 

-L26 

—0.92 

.t-0.03 

-0.66 

Tree  tops... 
Breast  high.. 

—6.01 

--0.45 

—6.94 

—1.61 

— L05 

— L22 

+0.42 

—0.65 

DeooDber 

-fa  54 

4-1.59 

-0.32 

+0.44 

+3.11 
+3.24 

-0.88 

+0.39 

+ac3 

—2.30 

Tree  tops.... 
Breast  high.. 

-a  37 

+  1.13 

-6.68 

+a73 

— L76 

+0.13 

+  L.'i0 

-L19 

Ye« 

-0.92 

-0.77 

-1.14 

—1.98 

—Leo 

—2.11 

-LIO 

—0.55 

—2.33 

Tree  tops.... 

-LOl 

-a  43 

-a  39 

-0.89 

—a  12 

— L88 

-0.69 

-0.27 

-0.94 

>  In  preparing  this  table  we  have  taken  the  diflbrenee  of  the  temperature  within  the  trees  at  breast 
high  and  that  of  the  open  air  at  the  same  lieight.  The  temperatures  in  the  tree  tops,  within  and  with- 
eot  the  tree^  are  also  shown. 

17  P 
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258  eesulTs  of  dOtoiStTHVE  obsbevations  i  switzebland. 

The  facts  shown  in  the  preceding  table,  when  redaced  to  graphic  rep- 
resentation,  appear  as  follows : 


Mean  temporatore  of  the  trees  above  or  below  the  meao  tempentnre  of  the  air. 

In  these  results  we  observe  a  greater  regularity  and  less  differences 
in  the  beech  than  in  either  of  the  coniferons  species,  apparently  due  to 
differences  in  their  condnctors  of  heat,  rather  than  an  external  cause.  It 
does  not  appear  but  that  the  exposures  were  alike  and  that  the  external 
conditions  were  essentially  the  same. 
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jy. ^Difference  of  meam  temperatmre  of  Ihe  eaU  in  Ike  woods  above  or  helow  that  at  eijiUlar 
d^tke  in  the  open  fields,    (Centigrade). 


Uontlis. 


Janoftry .. 
Fabrnory. 
lurch.... 

April 

M»y 

Jane 

July 

Anj^ict... 
September 
October... 
KoTember 
December. 
TeM-r 


Stetioni. 


Interiaken  (larch). 
Berne  (red  dr)  .... 
Pmntrat  (beech)., 
lottriaken  (larch) 
Berne  (red  fir) .... 
Pmntrafe(beeoh;.. 
Interiaken  (larch) 
Berne  (red  dr)  .... 
Pran(rut(boeob).. 
Interiaken  (larch) 
Berne  (red  fir) .... 
Prantrui  (beech).. 
Interiaken  (larcD) 
Berne  (red  fir)  ..., 
Pmntrat  (beech)  , 
Interiaken  (Isroh) 
Berne  (red  fir)  . . . . 
Pmntroi  (beech).. 
Interiaken  (larob). 
Borne  (red  fir) .... 
Pmntmt  (beech)  . 
Interiaken  {larob) 
B  rne  (red  fir)  ... . 
Prnntrut  (beeob) . . 
Interiaken  (larcn) 
Berne  (red fir).... 
Prnntrut  beech)  .. 
Interiaken  (larch) 
Berne  (red  fir) .... 
Prsntnit  (beech)  . 
Interiaken  (larcb) 
Berne  (red  fir) .... 
Prnntrut  (beech).. 
Interiaken  narch) 
Berne  (red  fir) .... 
Pmntmt  (beech).. 
Interiaken  (larch) 
Berne  (red  tr)  ..., 
Pnmtmt  (beech)  . 


Depth  of  soil  at  which  temperatures 
were  obeerred. 


+0.03 
—0.03 
-HJ.87 
—a  56 
—a  46 
— 0.W 
—2.10 
—3.01 
-1.39 
-2.00 
— 4.«7 
—1.79 
—3.70 
—4.05 
—4.50 
—4.56 
—4.37 
-5.80 
—4.80 
—4.56 
—5.73 

-aw 

-4.06 
— 4.7i 
-3.57 
—a  45 
—3.78 
— U60 
—1.40 
—1.68 
—0.27 
—0.38 
—0.83 
—0.09 
44).  9t 
+0.46 
—9.21 
—3.39 
—a  40 


II 


+0.74 
--0.44 
--0.02 
--a  72 
—0.07 
—0.03 
—0.51 
—2.69 
— 0.6d 
—1.45 
—3.91 
—1.05 
—a  24 
—4.53 
—2.16 
—3.03 
—4.88 
-3.13 
—3.31 
-5.18 

-a  59 

—2.79 
-4.54 
—3.03 
—2.28 
—a  53 
—2.23 
—1.41 
-2.19 
-1.20 
—0.24 
-0.56 
—a  39 
+0.40 
+0.31 
+0.08 
—1.96 
—2.54 
— L46 


II 


+0.65 
+0.37 

aoo 

+0.79 
—0.12 
+0.05 

+ai5 

—2.18 
—0.44 

—a  53 
—a  98 
—0.74 
—1.19 
—4.7b 
—1.70 
—1.92 
—5.43 
-2.29 
— ^01 
—6.00 
—3.22 
—2.16 
—5.19 
—2.92 
—1.90 
—4.09 
-2.22 
—1.21 
—2.36 
—1.39 
—0.18 
—a  59 
-0.67 
49 
».3l 
—0.14 
—0.84 

—ass 

—1.38 


ti.- 


9 

II 


+0.63 
--0.08 
--0.21 
+0.78 
—a  07 

+ai3 

4-0.18 
—1.92 
—0.23 

—a  33 
—a  93 
—0.85 
—0.92 
—4.86 
—1.85 
—1.78 
-a  76 
—a  02 
—2.20 
—6.38 
—a  76 
—2.13 
-6.76 
—a  46 
—1.89 
—4.73 
—2.65 
—1.27 
—2.90 
—1.64 
+0.73 
-a  94 
—0.69 
—0.30 
— O.04 
—0.08 
—0.70 
—3.11 
—1.48 


CJ  ^ 

1^ 


tS:i 


0.26 
-0.01 
-0.20 
+0.48 
—0.08 
+a08 
+0.35 
—1.67 
—a  46 
—0.41 
—3.97 
—0.81 
-0.77 
—a  88 
—1,59 
—1.63 
—5.17 
—2.59 
-LO-J 
—5.80 
—3.16 
—2.02 
—5.33 
—2.82 
—1.59 
—4.49 
—2.51 
-1.47 
—a  03 
—1,74 
—0.76 
—1.23 
—1.01 
+0.16 
—a  19 
—0.40 
—0.93 
—2.96 
—1.54 


Upon  comparing  the  nambers  in  this  table  it  will  be  seen,  that  in  tlie 
wiDter  months  the  soil  of  the  open  fields  is  almost  invariably  colder  than 
in  the  woods;  but  that  in  snmmer,  the  difference  is  very  considerably 
changed,  the  soil  of  the  woods  at  all  depths,  and  with  all  kinds  of  tim- 
bers observed,  being  mach  cooler  than  that  in  the  fields.  The  difference 
at  the  first  and  third  stations  was  much  greater  at  the  surface,  and  dimin- 
ished with  the  depth.  This  range  of  difference  is  almost  invariably 
greatest  in  August,  and  it  disappears  very  rapidly  in  the  autumnal 
months.  As  in  the  case  of  the  temperatures  of  the  open  air,  the  differ- 
ence increases  and  diminishes  more  regularly  with  the  beech  than  with 
either  the  larch  or  the  fir.  In  all  cases,  with  but  a  single  exception,  the 
difference  increases  steadily  to  its  maximum,  and  then  again  declines. 
The  exceptional  instanoe  is  that  of  the  surface  temperature  at  the  Berne 
station,  where  the  mean  of  eight  years  gives  a  difference  of  4.27  in  April, 
4.05  in  May,  and  4.56  in  June. 
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260   RESULTS  OF  COMPARATIVE  OBSERVATIONS :   SWITZERLAND. 

V. — Mean  percentage  of  mcUture  in  the  atmoepkere. 
(0  =  absolate  d'ynem ;  100= saiaration.) 


Months. 


January... 
iFebrnary.. 
March  .... 

AprU 

May 

Jane 

July 

Angoat..., 
September. 
October  ... 
November . 
December. 

Tear 


Interlaken  (larch). 


4 

I 


81.51 
75.07 
6a63 
60.84 
6-2.70 
64.67 
64.77 
6&94 
6&5S 
75.39 
80.40 
83.56 


7L19 


I 


79.38 
74.47 
69.11 
62.91 
67.79 
71.68 
7-2.03 
76.98 
77.35 
81.  S9 
82L55 
83.33 


74.95 


i 

I 


-S.93 
0.6U 
0.48 
a.  07 
5.09 
7.01 
7.85 
a  74 
a  77 
5.90 
2.15 

•Ol83 


3.76 


Berne  (red  fir). 


89.67 
81.87 
75.19 

6a  3a 

69.47 
69.17 
73.12 
70.44 
74.14 
86l73 
90.30 
93.68 


7a  34 


4 

I 


04.33 
91.93 
86.15 
77.00 
78.40 
7a  53 
79.43 
83.95 
87.83 
93.91 
94.03 
95.78 


85.80 


4.66 

iao« 

10.96 
a68 

a93 

9.35 
7.30 
18.51 
13.09 
7.19 
3.73 
3.10 


7.46 


Prontmt  (beech). 


4 

•3 


8H.88 
83.41 
79.55 
66.10 
68.86 
70.35 
69.08 
70.96 
14.15 
83.65 
91.40 
93.03 


7a  12 


86.51 
82.56 
79.65 
70.23 
74-42 
85.39 
81.31 
81.10 
81.90 
89.85 
89.63 

ea70 


81.55 


I 
i 


ai5 

0.10 
4.13 
5.56 
15.04 
18.83 

iai4 

7.75 

5.60 

■    L78 

3w33 


3.43 


These  quantities  may  be  represented  to  the  eye  aa  follows : 


^l^tl'li4ill|'IPll 

•iiill  ^llllltil 

L -^_,.__._ 

^  —  — —  ^.-^- 

^  _„H  „ l:,:__ 

_,7_-i__.,  "_i^^ 

so  t ^^2s'.L-^ 

?£__  s  "Jl:^::: 

^  t__i^::iz::_^j5^'^ 

L     \i  1 

fo    J\-A-L..     .\m^u 

i2::::::w:iii::zz 

^^  .\^L=^^_u_.„„:: 

1        T/"^^* 

^o     -^UW- — - 

so           ^- 

^     ^  ^, ^  J 

4Q                     -^                ^j' 

So           ^      ^-^ 

^(?             _   ^J_^ 

^    '         1 

J7^                            i         ^ 

Mean  percentage  of  moistoxe  in  the  aimosphere  of  the  open  fielda  and  of  the  woods,  m  the 
different  months  of  the  year. 

The  excess  of  moisture  in  the  atmosphere  of  woodlands  in  summer, 
and  in  evergreen  forests  at  all  seasons,  is  made  quite  apparent  from  this 
t^ble  and  the  graphic  illustration  that  accompanies  it.  The  difference 
observed  in  the  fir-forest  in  winter  would  be  more  probably  due  to  the 
obstruction  offered  by  the  winds  than  to  any  effect  due  to  organic  life, 
as  might  occur  at  a  season  of  active  growth  when  evaporation  would 
*ne. excess  of  .moisture.to-the  air. 
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YI.— Jfeaw  depth  of  rain  at^d  vuHted  enow.    (Millimeters). 


Months. 


Interlaken  (larch). 


Berne  (red-fir). 


I 


1 


Pmntmt  (heeoh). 


4 

I 


January. «. 
Pebniari .. 
ICarch  .... 
April 

May 

June 

July 

Ani^osc 

September 
Ootober  ... 
Korember. 
Deceuber . 

Tear 


54.3 
54.3 
85.3 
101.7 
125.7 
S04  3 

soas 

113.8 
164.4 
133.  S 
M.3 


5&3 
42.8 
83.4 
91.4 
101.9 

ieo.8 

186.8 
S05.6 
109.1 
161.3 
196.0 
47.8 


•    4.0 

11.5 

1.9 

10.3 

S4.8 

84.1 

81.5 

19.3 

11.7 

3.1 

7.9 

3.5 


43. 

43. 

8a 

10  >. 
148. 
179, 
149. 
14& 

loa 

149. 
109. 
71. 


9&6 
27.5 
49.5 
71.3 
119.5 
147.7 
120.1 
1«5. 5 
82.3 
115.3 
74.8 
49.0 


1&3 
10  3 
33.5 
89.1 
8a9 
31.3 
8!).  9 
81.1 
21.6 
34.2 
34.4 
29.9 


66.0 
77.8 
111.0 
132.4 
170.3 
190.4 
155.0 
159.6 
13a  8 
193.4 
199.1 
96.7 


60.5 
7a  3 
101.7 
11-2.8 
149.9 

i7a7 

140.9 
133.9 
12a  9 
16^7 
179.7 
t5.3 


1,521.5    1.387.6 


13.^9 


i,33&6  i.ooai 


380.5 


1,688.9    l,S0a6 


9.5 

7.5 

9.3 

19.6 

81.1 

1L7 

12.5 

15.7 

9.3 

96.7 

19.4 

11.4 


18L3 


JfiZl^  Tnt^j:fk€rtt(l€anch }  Bejrn^\  ( 

CSfJUr)    Tr^nittf:  (iiffrli) 

^-^ixmmmx  mi\ 

^20 ,              .  ,     , 

^lo                     L  _                ^^        _ 

zocf  ^             ''t  r                 -^_       p 

J^?0   '_j^      . lL.          J              L. 

::  :      :_     "  J: 

jso  >-  1^           :  _: 

iv.     JL 

J70            1           ;.       ..                                 JL 

.L  _     _   JL  w 

j^o  ^:  :e  [--ju-     :  ii 

..  :  _  :_  \i\-  tt: 

Jdo      J_     X.    ..JL    „           L_ 

A  Yi.rir 

j^  1  ..  Ji^  .t\    X  JX 

r^    _i,        .J.Sn    V\'^ 

7.W      i,f  it  1  i  ^  p\ 

cM    :  ii  _5::[j| 

jzo    _zm,i  itll     Ar. 

"'\/\       /k         \ 

2IO     M    3fc:    r* 

iMA'---tt  ::  :  1 

-H    ^^       i^     r          *, 

.  32uL_  3i^            -1 

0o  _  It:.    ^     I       2'f 

■'•JM       L                     { 

so       it      \                  '  I  i-!? 

:a\  -t  J  ::::  jt 

*w     t     L     -     4  SIM ' 

ttlL^X        ,      I 

^  A       -    j  ztl^  . 

.   :  ^f'.     ::::  ~J 

eoW.        —it  \l±.. 

-yrV                   H          ^H      -^- 

m>  3.„-     __         MX.  - 

iSO         _^              ^        / 

J                L\     _        - 

SO ''_ 

iBf  _  _       J            

Hean  depth  of  rain  and  melted  anew  in  open  fields  and  In  iroods,  in  different  months  of 

the  year. 

The  effect  of  foliage  in  iDtercepting  a  part  of  the  rains,  more  espe- 
cially in  summer  (in  decidaons  forests),  becomes  quite  apparent,  when 
the  numerical  quantities  are  drawn  upon  a  diagram.  Here  again  we 
observe  the  perennial  effect  of  evergreen  foliage,  in  which  the  difference 
between  different  seMons  in  a  fir-forest  is  quite  small  as  compared  with 
either  of  the  deciduous  kinds  represented,  and  the  total  amount  of  this 
,differenc6»is  at  all  times  greater. 
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FRAIVCB* 

In  April,  1866,  meteorological  observations  were  commeDced  b^  Pro- 
fessor Mathiea,  of  NaDcy,  at  two  forest  stations  and  at  an  agricnltaral 
station,  with  the  view  of  determining  facts  concerning  evaporation,  rain- 
fall, &c.,  and  the  influence  which  a  wooded  or  nnwoodcNl  conntry  has 
upon  the  moistnre  received  from  the  air.^ 

In  an  article  pablished  in  1874,  eight  years  after  these  observations 
were  commenced,'  Professor  Mathien  remarks  that  the  results  com- 
pletely confirm  those  made  at  Asschaffenbnrg : 

These  observatioDS  hare  shown,  as  to  that  station,  that  the  mean  temperature  of  the 
air  at  1.5  meters  aboye  the  soil  is  at  all  seasons,  and  especially  in  summer,  lower  wltbin 
the  woods  than  in  the  fields,  and  consequently  that  the  mean  annual  temperature  af 
the  air  in  forests  is  below  that  of  the  open  country.  The  difference,  boweyer,  is  nut 
hirge,  and  in  1872  did  not  exceed  0<^.51  of  the  centigrade  scale.  At  Asschaffonburg, 
the  results  of  seyeral  years'  observation  make  the  difference  0^.78. 

The  resnlts  of  evaporation  are  not  less  remarkably  coincident.  The 
French  report  of  evaporation  from  an  open  snrface  of  water,  within  and 
without  the  woods,  in  1872,  showed  the  proportion  as  37  per  cent. — the 
German  station  as  36.  The  evaporation  from  a  free  water  surface  is  the 
same  as  from  a  surface  of  native  soil  saturated.  A  covering  of  dead 
leaves  has  the  same  protecting  influence  on  the  soil  as  dense  growth  of 
trees. 

The  results  near  Nancy  still  further  agree  in  showing,  that  woodlands 
exert  a  much  greater  influence  upon  the  evaporation  than  upon  the  tem- 
perature of  the  air  and  the  soil,  which  leads  to  the  conclusion  that  evap- 
oration and  humidity  are  greatly  influenced  by  the  greater  or  less  agita- 
tion of  the  air.  Hence  the  importance  of  a  coveriog  of  leaves,  and  of 
screens  to  check  the  action  of  the  winds. 

It  is  further  noticed  that  a  wooded  country  tends  to  increase  the  pre- 
cipitation of  atmospheric  moisture,  most  sensibly  in  sloping  and  mount- 
ainous regions,  and  that  on  plains  this  effect  is  scarcely  appreciable ; 
and,  furthermore,  that  about  26  per  cent  of  the  rain  is  intercepted  by  the 
foliage  of  the  trees.  The  amount  differs  much  between  forests  of  differ- 
ent kinds,  and  in  beech  60  years  old  it  was  found  to  be  but  17  per  cent. 
Here  again  the  observations  at  Nancy  confirm  the  principle,  although 

■  ■  ■  ■        I  ■  ■         -       .  ■    i»      » 

*  The  stations  were  located  as  follows : 

Cinq-TrancheB ;  on  a  plateau  360  meters  above  sea-l^el,  in  the  midst  of  the  vast  for 
est  of  La  Haye,  which  crosses  the  chain  of  Jurassic  hills  of  lower  oolite  traversing  the 
department  of  Meurthe  from  north  to  south. .  Two  udometers  were  placed  to  measure 
the  amount  of  water  that  fell  under  the  different  conditions  there  found.  The  first 
was  placed  in  a  forest  (lightly  cleared)  of  hornbeam  and  beech  41  years  old,  and  con- 
sisted of  a  receiver  through  which  passed  the  trunk  of  a  tree  of  average  size,  and 
with  a  surface  equal  to  that  covered  by  the  tree-top.  It  showed  exactlv  tne  depth  of 
water  which  reached  the  ground,  either  from  the  leaves  or  their  intervals,  or  from  the 
trunk,  with  whatever  irregularity  it  might  be  sifted  by  the  covering.  The  oth«r 
udometer  was  placed  about  200  meters  from  the  former,  in  the  middle  of  a  cleared 
place  several  hectares  in  extent,  and  at  a  distance  from  aviBry  otjeot  that  ooold  hinder 
or  modify  the  rain-fall.    It  was  of  the  ordinary  construction. 

Belle- Fontaine;  240  meters  above  sea-level,  at  the  bottom  of  a  vaUeyopen  from  south 
east  to  northwest,  on  the  border  of  the  forest  plateau  of  La  Haye,  at  only  2  kilometers 
from  Meurthe.  The  woods  are  like  those  of  the  former  station,  71  years  old.  Two 
iustruments  for  measuring  the  evaporation  were  placed  here,  exactly  comparable  as  to 
size  and  mode  of  construction,  and  900  meters  apart  ;■  one  in  the  open  fields,  and  the 
other  in  the  woods.  Rain-gauges  were  also  placed,  of  the  usual  form.  The  evapo- 
rating basins  were  filled  to  au  equal  depth,  and  at  the  end  of  a  month  were  measured 
to  determine  the  changes,  deductions  being  made  for  rain-falL 

Amance,  an  agricultural  station ;  16  kilometers  east  of  Cinq-Tranches,  and  of  equal 
altitnde,  remote  from  forests  of  any  notable  size.    Its  rain-gance  was  of  the  usual  form* 

*Rtme  dee  Eaux  et  For^ts,  May,  1S74,  p.  165.  |3ee  also  the  AU^ifi  U4Uon>\og%qiAe  ot  the 
Observatory  of  Padsi  ;«hfic^  tho.  annaftLzsaoltA  u»  poUieh^ 
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from  differences  of  forests  the  amoont  of  rain  was  reduced  bat  12  to  13 
per  cent. 

Observations  for  determining  tbe  effect  of  woodlands  upon  the  climate 
are  also  made  abthe  experimental  station  and  School  of  Forest  Guards 
at  Barres,  the  results  being  reported  to  the  general  office  of  the  service, 
and  to  the  observatory  at  Mount-soaris. 

ObiervaMons  upon  ihe  rainfaU  made  under  the  direction  of  the  Marshal 

Vaillant. 

In  1866,  two  series  of  observations  were  made  upon  eight  rain-ganges 
in  the  Grown  forests  of  Fontainebleau  and  Gk)nards,  with  the  view 
of  determining  the  influence  of  a  covering  of  woodland  upon  the  amount 
of  rain  reaching  the  earth.  There  were  four  gauges  at  each  place, 
of  which  one  was  exposed  freely  to  the  open  air,  and  the  remaining 
three  under  woods  of  different  kinds.  These  observations  were  pub- 
lished in  the  Bevue  des  Eaux  et  Forits^  and  in  the  Atlas  Mitiorologique  of 
the  Imperial  Observatory  of  Paris  for  1867.  Instead  of  giving  the  actual 
rain-fall  in  the  woods  wo  give  the  difference  between  this  and  the  amount 
falling  in  an  open  space,  as  this  element  is  tbe  one  of  chief  importance 
in  these  studies : 

BainfaU  in  open  fields  and  in  woods,    (MUlimeters.) 


IConths. 


Jjuraary 

Febmary 

March 

^.::::::::::::::: 

Jub© 

Jaly 

Asinist 

September.. 

October 

Ifownbdr 

Deeeratior 

GNneral  result 


Forest  of  Fontainebleaii. 


i 


0.0350 
0.07l»5 
0.0808 
0.0970 
0. 0463 
0.0660 
0.1038 
0.1170 
0.1935 
0.0310 
0.0475 
0.0G1S 


0.8595 


In  woodland. 


sir 


-.  0152 
s0367 
s0333 
N0i30 
nOISO 
h0833 
-.0383 
s0455 
s03S3 
.0130 

sona 

.0470 


-^3468 


h 


•Si? 

3  a 


— .  0105 
—.0055 
— w0236 
-^0170 
—.0147 
—.0340 
—.06-20 
—.0570 
—.0585 
-.0168 
—.0185 
—.0177 


^1 


-.0295 
%0557 
-.0600 
%0905 
s0347 
■.0533 
■.0690 
.0920 
.0640 
.0275 
-.0387 
.0519 


Forest  of  Gonarda,  near  YersaiUee. 


I 


0.0227' 
0.0410 
0.0655 
a0550 
0.0305 
0.0528 
0.0895 
0.0775 
0.0338 
(A.  0378 
0.0763 


0.5623 


In  woodland. 


III 


+.0023 
-.0050 
—.0035 
—.0020 
-.0080 
—.0170 
—.0180 
—.0083 
—.0033 
-^0040 


-^1028 


l|. 


+.0013 
—.0030 
-s0045 
—.0105 
—.0070 
—.0138 
—.0220 
-.0180 
-.0058 
—.0098 
-.0412 


—.1343 


.00^5 
s0225 
-.0355 
.0238 
.  0167 
.0248 
-.0367 
.0335 
.0113 
.  0136 
.0512 


—.2771 


*  Xlie  ndn-ganffe  at  Oonards  was  not  eatabliahed  until  Febroary  33.    Tbe  marshal  expressed  an  iB> 
tentlaii  of  establishing  two  other  seta  of  observations,  but  we  are  not  aware  that  this  waa  done. 

Comparative  observations  ofM.  Fautrat. 

This  observer  has  communicated  on  several  occasions  to  the  Academy 
ei  Sciences  at  Paris,  the  results  of  comparative  observations  made  by 
him  at  stations  8  kilometers  apart,  and  as  follows : 

Deddaoas  forest  of  HaUette»  France,  108  meters  above  tide. 
Sooioh-pine  forest  of  ErmenonyiUei  92  meters  above  tide. 

So  for  as  we  have  met  with  these  records  they  extend,  when  combined, 
ovw  a  period  from  JunOi  1876;  to.October,  1877^  giving  in  all  two  entire 
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years,  and  a  part  of  a  third  year,  from  Jane  to  October  inclasive.  The 
means  by  months  combined  for  this  period  give  the  following  resalta  at 
1.4  meters  above  the  ground: 

Mean  differences  of  temperature  hetween  open  JUlda  and  woods.   (Centigrade.) 


Months. 


JmnQury  . 
Febrnory 
March . . . 
April.... 

May 

Jane 


1 


+0.30 
—0.10 
0.00 
+0.15 
—0.10 
—0.67 


-o.n 

— 0.dO 
-0.75 
-1.00 
—1.05 
-0.83 


—0.47 
—0.80 
—0.75 
—1.15 
—0.95 
—0.16 


Months. 


July 

Augoftt.... 
Septembor 
October... 
November 
December  , 


3 


—a  83 

—4).  77 
-0.77 
>O.S0 
-a  50 
—0.25 


i 


—1.27 
— L43 
—1.30 
—a  90 
—0.45 
—a  40 


-41.44 

-a  53 


+ao5 
+ai5 


It  would  appear  from  this,  that  pine-woods  have  generally  greater 
efifect  in  cooling  the  air  near  the  surface  than  leaf- woods,  but  these  ob- 
servations have  not  been  continued  long  enough  to  enable  us  to  arrive 
at  any  very  definite  results. 

SWEDEN. 

During  the  twO  years,  the  Swedish  Government  has  ordered  the  es- 
tablishment of  scientific  stations  at  Upland,  in  Scania,  in  the  southeast- 
ern part,  and  at  Skasaborg,  with  the  view  of  studying  the  influence 
which  forests  exert  u|>on  the  surrounding  country,  by  registering  cli- 
matological  and  meteorological  observations.  We  have  seen  no  results 
of  these  observations. 

There  are  understood  to  be  comparative  observations  going  on  at 
other  places  in  Europe,  but  we  are  unable  to  state  particulars. 

THE  PASSAGE  OF   STOEM-AEEAS  OVEE  FOEESTS. 

With  respect  to  storms,  it  is  now  quite  well  established,  that  they  are 
coincident  with  areas  of  low  barometric  pressure,  which  are  often  many 
hnndred  miles  across,  and  when  oval,  usually  longer  from  north  to  soutli. 
These  low-areas  generally  move  eastward  in  north  latitudes,  and  upon 
an  average  of  thirty  miles  an  hour.  The  air  itself  does  not  travel  with 
them,  any  more  than  the  waters  of  the  ocean  in  tides.  There  is  an 
inward  tendency  of  the  winds  towards  an  area  of  low  barometer,  and 
were  it  not  for  the  earth's  motion,  these  might  be  towards  a  central  pmnt; 
but  in  fact,  their  course  is  more  or  less  oblique,  generally  from  3(K>  to 
GOO  froQi  a  radial  line,  and  in  northern  latitudes  always  toward  the 
right. 

These  areas  of  low  barometer  are  not  always  stormy,  and  over  a  wide 
arid  region  might  not  be  cloudy.  But  they  are  generally  attended  with 
cloudy  weather,  and  when  the  conditions  are  favorable,  with  rain. 
These  circumstances  depend  upon  the  relative  humidity  of  the  atmos- 
phere, and  as  this  varies,  the  width  of  cloudy  or  rainy  area  is  constantly 
cliauging.  With  respect  to  the  degree  of  saturation  of  the  atmosphere, 
it  is  found  to  increase  from  below  upward,  to  the  level  where  clouds 
form,  and  to  diminish  above  this,  to  the  highest  limit  of  the  clouds. 
There  is  reason  to  believe  that  the  higher  regions  of  the  atmosphere  are 
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dry,  except  as  upward  carrents  may  carry  moist  air  from  below,  and 
that  raiD-falls  are  mostly  derived  from  low  clouds  that  have  derived  their 
moistore  from  the  earth  near  by  \  It  is  accordingly  found,  that  the  rain- 
fall may  increase  or  diminish  in  amonnt,  as  these  storm-areas  move  along 
over  moist  or  dry  regions.  With  respect  to  these  effects,  the  statement 
is  made^  that  ^Uhe  rapidity  of  movement  is  a  physical  question  that 
cannot  yet  be  solved  numerically,  but,  in  general,  it  is  known  that  for 
the  same  temperature^  the  moister  the  air  or  the  greater  its  relative 
humidity,  the  greater  will  be  the  effect  of  a  general  diminution  of  pres- 
sure or  temperature  in  inducing  condensation  and  a  further  fall  of  the 
barometer." 

Prom  these  fiacts  it  follows,  that  as  extensive  areas  of  woodland,  over 
which  the  air  is  relatively  more  humid  than  over  open  fields,  present 
the  conditions  most  needed  for  the  precipitation  of  rain,  upon  the  pas- 
sage of  areas  of  low  barometric  pressure,  their  presence  tends  to  diminish 
this  pressure  and  the  temperature,  both  of  which  imply  the  further 
formation  of  rain.  "  Wherever  the  moister  air  exists,  there  the  conden- 
sation will  take  place  the  more  rapidly,  there  the  barometer  will  also 
fall  the  most  rapidly,  and  thither  tbe  storm  will  be  strongest  driven. 
Great  storms  naturally,  therefore,  move  more  rapidly  up  towards  the 
lakes,  and  hang  tenaciously  over  them,  and  move  slowly  away  from 
them.''^  It  is  found  that  the  lowest  barometer,  in  a  passing  storm-area,  is 
felt  after  the  rain  has  begun  to  fall,  and  that  ^^  the  presence  of  a  surface 
area  of  dry  air  is  oftentimes  sufficient  to  dissipate  these  storms,  or  to 
cause  them  to  retire  into  the  cloud- regions." 

DESIGNATIOKS  OF  OLIMATB  :— INCLINATIONS  OF  SUBFAOB. 

It  is  convenient  to  have  a  definition  of  degrees,  in  speaking  of  the' 
character  of  a  climate  in  its  reference  to  sylviculture,  and  to  this  end 
the  following  terms  are  specified,  by  an  approved  writer  upon  forestry:* 

Warm  climates  are  those  in  which  the  olive,  the  fig,  and  cork  tree  will 
grow  spontaneously. 

Mild  climates  produce  the  vine,  tbe  almond,  and  the  peach  in  the  open 
air,  with  fall  success,  as  also  all  kinds  of  fruit-trees  and  culinary  vegeta- 
bles. Acorns  and  beech-nuts  grow  in  great  abundance  every  two  or  three 
years. 

In  temperate  eHmatesftuitrtrees  and  garden  vegetables  generally  thrive 
well.  In  the  forest  we  see  all  forest  trees  growing,  except  such  as  are 
limited  to  warm  climates.  Acorns  and  beech-nuts  abound  once  in  six 
or  eight  years. 

In  rude  climates  the  culture  of  fruit-trees  and  delicate  garden  vegeta- 
bles is  difficult.  In  the  forest,  resinous  trees  more  abound,  and  years 
of  fruitful  growth  of  acorns,  &c.,  are  rare. 

In  very  rude  climates  buckwheat,  oats,  and  potatoes  are  the  principal 
harvests  that  come  to  maturity.  The  prevaling  kinds  of  timber  are  the 
firs,  the  larch,  the  birch,  and  the  beech,  but  the  latter  is  almost  always 
poorly  developed.  In  plains^  these  designations  sufficiently  characterize 
tbe  general  climate,  as  respects  forests,  and  we  shall  but  rarely  have 
ocoasion  to  mention  exceptions  of  temperature  in  certain  districts. 
Dpon  mountains,  however,  everything  depends  upon  elevation  and 
exposure,  on  account  of  the  modifications  which  they  produce,  and  we 
may  pass  through  every  degree  in  rising  a  few  thousand  feet. 

^CiroQlar  of  Signal  Office,  War  Department,  entitled  PraoUoal  u$e  of  Met4)orologicdi: 
atwyrU  and  Weaiher  Maps,  p.  25. 
«».,  p.  3a  - 

^(^^AmeMgenmtdesFareUflif  KNanquette  {I960),  V'^  n  T 
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Writers  apon  forestry  adopt  the  folIowin/|f  as  a  proper  defiaition  of 
inclined  surfaces : 
A  gentle  slope  is  from  level  to  1(P  of  elevation. 
A  someichat  steep  slope  from  10^  to  20^. 
A  isUep  slope  tcom  2(P  to  34^. 
A  very  steep  slope  from  35^  to  45^. 
An  escarpment  45^  and  upwards. 

As  a  general  rnle,  the  climate  of  plains  is  more  uniform  than  that  of 
mountains,  but  this  depends  upon  elevation,  prevailing  winds,  and 
proximity  to  large  bodies  of  water.  The  latter  have  an  equalizing 
tendency,  and  the  choicest  fruit-regions  of  the  country  owe  this  excel- 
lence to  the  protections  thus  afiforded  against  premature  blossoming. 

If  such,  we  have  examples  in  the  fruit-belt  along  the  eastern  shore  of 
Lake  Michigan,  the  southern  shores  of  Lakes  Erie  and  Ontario,  and  the 
region  around  the  southern  end  of  the  interior  lakes  of  central  and 
western  New  York. 
^  The  inflnence  of  aspect  upon  the  growth  of  trees,  depends  something 
upon  the  prevailing  winds  and  other  causes.  But  soil,  slope,  and  other 
conditions  being  otherwise  the  same,  we  may  state  the  effects  of  aspect 
approximately  as  follows : 

The  northern  a^spect  receives  no  sun,  ot  but  obliquely,  according  to 
the  angle  of  elevation.  The  winds  are  colder  and  dryer,  and  generally 
in  the  growing  season  not  strong.  The  soil  retains  its  moisture,  and 
the  growth  of  vegetation  is  rapid.    The  trees  retain  a  more  regular 

.  shape,  and  their  tissues  are  softer.  The  timber  is  therefore  not  as  strong, 
but  it  is  very  well  adapted  to  manufacturing  purposes.    The  later  veg- 

'« etation  on  a  north  slope  delays  the  opening  of  buds,  and  reduces  the 
risk  fh)m  late  spring  frosts ;  but  fh)m  the  late  hardening  of  summer 
growth,  some  injury  may  occur  from  freezing  in  winter.  The  snows 
lie  longest  on  this  slope,  which  very  materially  favors  forest  growth. 
The  starting  of  a  forest  by  seeding  is  more  easily  secured  on  a  north 
slope  than  any  other.  It  was  on  a  northern  slope  only,  that  forest 
seeds  sown  upon  the  damp  snows  in  the  works  of  replanting  the  mount* 
ain  regions  of  the  Alps,  by  the  French  Government,  were  found  to 
succeed. 

The  eastern  aspect  receives  the  direct  rays  of  the  sun  in  the  cool 
morning  hours,  and  the  temperature  and  light  are  moderate.  The 
winds  (in  the  United  States)  are  often  damp,  especially  in  winter,  and 
the  trees  seldom  become  loaded  with  ice,  except  when  the  eastern  winds 
are  blowing.  The  soil  holds  its  moisture  fairly,  and  the  timber  grows 
well,  and  acquires  medium  qualities  that  adapt  it  to  the  greatest  variety 

'  of  uses. 

The  southern  aspect  receives  the  direct  rays  of  the  sun,  and  the  light 
and  heat  are  both  intense.  It  is  liable  to  winds  and  storms,  and  to 
erosion  from  rains,  because  from  the  heat,  a  protecting  growth  of  herbage 
is  less  liable  to  be  found  on  the  soil.  The  trees  have,  on  the  whole,  a 
slower  growth  and  less  regular  form,  but  the  timber  is  firm,  heavy,  and 
strong,  well  adapted  for  building  and  manufacturing  purposes.  Seeding 
can  seldom  be  secured  on  an  open  exposure  to  the  south  in  a  warm  climate, 
and  trees  must  usually  be  set  and  attended  with  greater  care. 

On  the  western  slope  the  sun  shines  obliquely,  but  in  the  hottest  hours 

'Qi  the  d^,  and  in  our  Western  States,  vegetation  is  most  exposed  to 

•drying  southwesterly  winds.    The  soil  is  liable  to  become  dry,  and  tim- 
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ber  is  of  relatively  slower  growth  and  of  infarior  shape,  but  the  qaality 
in  the  main  is  good. 

These  differences  are  often  bnt  shades  that  woald  at  times  be  scarcely 
observed,  especially  in  isolated  hills;  bat  at  other  times  wonld  be 
strongly  marked,  especially  where  a  long  trend  of  hills  or  mountains 
gave  these  influences  their  fall  efiect;  and  would  be  most  apparent  when 
the  slopes  in  this  case  are  north  and  south,  when  the  differences  amount 
to  contrasts  that  would  attract  the  notice  of  a  casual  observer. 

TEMPERATURE. 

Although  particular  species  of  trees  have  their  limits  of  endurance 
and  zones  of  greatest  development,  determined  by  the  prevailing  tem- 
peratures, their  extremes,  succession,  and  changes,  perhaps  quite  as 
much  as  by  the  humidity  of  the  atmosphere,  there  are  no  points  within 
our  territory,  excepting  in  Alaska  and  above  the  timber-line  of  our 
mountains,  in  which  the  temperature  of  itself  would  forbid  the  growth 
of  forests.^  There  are  vast  treeless  tracts  and  arid  regions,  where  trees 
cannot  be  made  to  grow,  but  this  is  rather  ftom  want  of  moisture  than 
from  any  excess  or  deficiency  of  heat.  In  fact,  in  tropical  countries 
where  the  greatest  heats  prevail,  there  is  the  greatest  luxuriance  of 
forests,  where  the  humidity  is  abundant 

But  the  temperatures  adverse  to  one  species  may  be  favorable  to 
another,  and  it  is  one  of  the  greatest  aims  of  forestry  to  determine  these 
limits  of  possibility  and  zones  of  best  conditions,  in  order  that  we  may 
avail  ourselves  of  every  chance  of  success  and  avoid  every  risk  of 
failure. 

The  effects  of  temperature  depend  less  upon  their  annual  mean  degree, 
or  even  upon  their  extremes,  if  seasonable  and  not  of  long  continuance, 
than  upon  their  fluctuation,  especially  in  winter  and  early  spring.  The 
endurance  of  frosts  in  plants  and  trees  depends  very  much  upon  the 
state  of  vegetation,  whether  in  activity  or  repose.  A  multitude  of  her- 
baceous plants  are  killed  down  by  frost,  at  any  time  during  their  grow- 
ing season,  but  their  roots  when  i>erennial  will  endure  the  severest  cold 
of  winter  without  injury.    It  is  the  same  with  many  trees,  which  are 

>  The  **  timher-Hney"  or  limit  of  forest  growth  amoDg  the  Bocky  MoaDtains,  is  found 
at  an  elevation  of  from  eleven  to  twelve  thousand  feet  above  sea-level.  The  timber 
rapidly  disi^poars  within  a  vertical  range  of  four  or  five  hundred  feet,  and  the  trees 
along  the  upner  margin  of  their  growth  are  stinted  in  height  rather  than  in  the  size . 
and  length  ot  their  branches,  which  are  commonly  bent  extremely  in  the  direction  of 
the  prevailing  winds.  The  trunks  of  trees  are  often  found  extremely  twisted  at  these 
great  altitades,  and  apparently  from  the  same  cause.  This  is  more  apparent  in  plaoes 
where  one  side  of  the  tree  is  quite  sheltered  by  rooks  while  the  other  side  is  maeh 
exposed  to  the  winds. 

ElewUion  of  (he  Umber-liM  in  ike  Bocky  Mountain  region  and  Pacific  States. 

[TliSM  m  moeUy  from  Dr.  C.  0.  Pany's  mesaiirementA,  as  pabliohed  in  PiofoMor  Hayden's  Beport 

•f  1872,  p.  751.]  '  '^ 

FteL 
9,009 

Ward'sPeak, kontana.I.T"""""*""'    9,156 

MoQOt Blaokmore, Montana 9,590 

Second  Citfioa  Madiaon  Biver,  Hontaoa. ...    9, 754 

Slectrio  Peak,  Wyoming 9,449 

Koont near fieniy'e Lf&e, Idaho 9,368 

Koont  Waahbnrn,  Wyoming 9,900 

Casoade  Range,  Oregon 7,000 

Monnt  Hayden,  Teton  Range 11,000 

Whid  RlTor  Moontains 10,160 

The  elevation  is  less  as  the  latitude  increases,  and  as  we  approach  the  sea-ooast. 
The  timber-line  in  the  Himalayas  is  at  11,800  feet ;  apd  on  the  Alps  it  areragee  6;400, 
bot  0ome  trees  ore  found  at  7|000  feet  above  sea-leveL 
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Brtdger^  Peak,  Mootaoa. 


'eak,M( 

UM>,  Jfo 


Mount  Shaata,  Colifomla 8,009 

Gilbert'aPeakinUintaa 11.100 

Long's  Peak,  Colorado lOiJOD 

Andnbon'a  Peak,  Colorado 11^395 

Moant  Engelmann,  Colorado 11,516 

Bertboad'a  Pass,  Colorado 11,816 

Gray's  Peak,  Colorado 11,643 

Pike's  Peak,  Colorado 19.040 

Colorado  in  general 11,600  to  19,000 

San  Fzanoiaoo Monnfcain,  AriaoBa 11^547 
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most  liable  to  damage  by  late  spriog-froets,  that  happen  alter  vegeta- 
tion has  started,  or  in  aatamn,  before  the  growth  of  the  young  wood 
has  hardened.^ 

Among  the  questions  of  greatest  practical  interest  in  this  inquiry, 
affecting  not  only  the  affairs  of  sylviculture,  but  i^so  of  agriculture  and 
horticulture  in  every  department,  is  ^^  To  what  extent  is  the  temperature 
of  a  country  affeeted  by  the  presence  of  forests,  and  how  is  it  modified 
by  their  removal  f "  We  have  already  in  this  report  given  the  results  of 
instrumental  observations  made  at  several  stations  in  Europe  upon  this 
particular  subject.  As  yet,  we  have  nothing  of  this  kind  upon  which 
to  base  conclusions,  and  must  depend  upon  opinions  and  observations 
of  less  reliable  kind ;  but  still,  as  coming  from  men  accustomed  to  close 
observation,  and  as  based  upon  facts  of  undoubted  significance,  they 
acquire  a  certain  weight  that  entitles  them  to  our  confidence.* 

In  alleging  a  change  of  climate  from  the  cutting  off  of  woodlands,  it 
is  not  to  be  expected  that  a  change  will  continue  beyond  the  degree  due 
to  the  amount  of  clearing,  and  alter  this  is  reached  we  might  expect  a 
climate  that  would  continue,  on  the  general  average  alike,  as  long  as 
tbe  amount  of  open  country  and  of  woodlands  remained  relatively  the 
same.  Unfortunately,  we  have  no  records  of  rain-fall  or  of  tempera- 
ture that  show  these  phases  cf  climate  as  they  existed  when  the  country 
was  covered  with  forest;  and  the  memory  of  the  ^^  oldest  inhabitant  "is 
at  best  fallacious,  unless  sustained  by  circumstances  which  admit  of 
no  doubt,  as  for  instance,  the  Ireeziug  of  rivers  that  does  not  now  occur, 
the  culture  of  fruits  now  impossible,  and  facts  of  this  kind  which  do  not 
simply  depend  upon  opinions. 

It  will  be  tound  that  for  more  than  a  century  the  subject  of  climatic 
effect  from  the  clearing  off  of  woodlands  has  engaged  the  attention  of 
observing  persons,  and  there  is  good  reason  to  believe  that  changes  due 
to  this  cause  may  have  occurred  before  their  day  from  this  cause,  be- 
cause these  clearings  had  been  extensive  then,  and  in  some  cases  there 
have  been  do  important  clearings  since  tbe  time  when  these  observa- 
tions were  recorded.' 

The  occurrence  of  severe  and  protracted  frosts,  in  a  winter  following 
a  dry  autumn,  has  been  found  to  be  particularly  injurious  to  trees,  and 
especially  to  fruit-trees. 

1  The  spnice,  one  of  the  hardiest  of  trees  in  it8  proper  climate,  is  found  sensitive  to 
spring-ft'OBts  in  tbe  latitude  of  Paris.  Tbe  Sequoia  giganteat  planted  at  1,250  meters 
elevation,  in  M^ooire,  France,  after  supporting  tbe  extreme  rigors  of  several  winters, 
perished  in  October,  18(j9,  under  an  early  autumnal  frost. 

The  conifers  of  the  Pacific  coast  are  found  unsuired  to  cultivation  of  many  parts  of 
the  Atlantic  States  where  they  might  be  expected  i^  priori  to  he  favorably  locatecl.  In 
their  native  region,  they  are  accustomed  to  alternately  wet  and  dry  seasons,  and  after 
a  dry  summer  in  their  new  location,  they  are  found  to  start  with  a  new  growth  in  our 
fall  rains,  only  to  be  killed  off  by  the  frosts  of  the  foUowing  winter.  It  is  apparently 
from  the  differences  that  prevaU  in  this  respect,  in  our  Rocky  Mountains,  that  the  coni- 
fers from  thence,  as  a  rule,  do  better  in  the  Atlantic  States  than  those  from  California 
and  Oregon.  In  fact,  the  failure  of  tbe  latter  has  come  to  be  so  general,  that  expe- 
rieticed  nurserymen  in  the  Atlantic  States  and  Mississippi  Yalley  have  become  quite 
discouraged  in  attempting  to  cultivate  these  trees,  when  brought  from  a  region  where 
the  seasons  are  marked  by  a  strong  contrast  of  wet  and  dry  weather. 

3  Upon  this  subject  the  reader  is  referred  to  the  work  by  the  Hon.  George  P.  Marsh, 
entitled  <*  Man  and  Ifahtre,or  Physieal  Oeograpky  as  Modified  by  Human  AetUm"  (1B64), 
and  to  his  later  edition,  entitled  "  The  Earth  as  Modified  by  Human  Jetion,^*  for  a  multi- 
tude of  facts  bearing  directly  upon  this  subject.  The  titles  which  he  quotes  lead  to  a 
very  extended  stndv  of  this  question.  In  citing  from  aothois  we  have  endeavored  as 
far  as  might  be,  to  bring  later  evidences  and  facts  not  mentioned  by  him,  presuming 
that  the  reader  who  is  cu^fuUy  studying  this  subject,  wiU  avvil  himself  of  the  infonnar 
tion  which  this  author  affords. 

*Kalm,  who  traveled  in  America  in  1749,  notices  a  supposed  change  of  cUmat(». 

Yolney,  the  French  traveler,  who  visited  our  country  toward  the  close  of  theUai 
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Id  MiDoesota  tbe  Printer  of  1872-'73  was  long  continiied,  and  extremely 
cold,  with  fierce  winds  without  a  parallel  in  the  history  of  tbe  State. 
The  preceding  antamn  was  dry,  with  slight  rain-falls^  succeeded  by  a 
light  fall  of  snow,  and  severe  freezing  of  the  groand,  the  frost  extending 
to  a  depth  of  three  to  five  feet.  This  inclement  winter  was  particularly 
fatal  to  frni^tree8.  The  trees  appeared  to  root-kill,  from  lack  of  moist- 
ure in  the  soil,  as  in  some  instances  where  the  soil  was  moist,  the  trees 
sobered  but  little.  Tbe  loss  of  evergreens  in  the  winter  referred  to  was 
widespread,  and  extended  through  an  extensive  region  in  the  I^orthern 
and  Eastern  States.  In  Wisconsin,  where  the  loss  was  severe,  it  was 
noticed  that  the  rain-foil  of  October  and  November,  1872,  was  less  than 
the  average,  and  that  the  early  freezing  in  December  prevented  absorp- 
tion by  tbe  soil.  This  condition  continued,  with  occasional  dry  thaws, 
until  spring,  with  most  disastrous  effects,  especially  on  dry  sandy  and 
gravelly  soils,  while  it  was  much  less,  if  indeed  at  all,  on  clay  lands, 
where  from  the  retentive  nature  of  the  seil^  the  roots  could  not  freeze 
dry.» 

The  real  difference  in  temperature  between  two  places,  as  shown  by  a 
thermometer,  may  be  quite  small,  while  the  apparent  difference,  as 
judged  by  our  sensation,  may  be  very  great.  In  a  dry  atmosphere,  and 
exposed  to  the  winds,  the  perspiration  from  our  bodies  is  rapid,  and  its 
cooling  effect  may  be  painfully  severe,  while  in  a  humid  and  sheltered 
situation  we  would  scarcely  realize  the  cold  that  might  be  equally  great. 
This  relative  difference  must  be  the  same  with  all  animal  life,  and  the 
need  of  shelter  for  stock  against  cold  drying  winds  becomes  greater  as 
the  climate  is  drier.  Passing  to  the  vegetable  creation,  we  find  the 
principle  applied  to  fruit-trees,  evergreens,  and  other  trees  not  of  native 
growth,  and  not  wholly  accustomed  to  the  climate,  which  depend  for 
success  quite  as  much  upon  shelter  as  upon  goodness  of  soil.    In  the 

oenttiry,  notes  the  iaet  that  chan^^es  had  been  obflerved  iu  the  olimatey  in  proportion 
as  the  lands  had  been  cleared.  {Tableau  du  CUmat  et  du  Sol  des  Etata- Unia,  2  vols.,  4to, 
Paris,  U5O3.) 

LiancOort,  another  French  traveler,  notices  the  belief  that  tbe  summer  beats  in 
Canada  were  more  fervent,  and  tbe  winters  cold  more  transitory  than  formerly. 

Dr.  Rnsh  records  a  belief  that  the  springs  were  colder  and  the  aatnmns  milder  than 
form«^rly,  the  rivers  breaking  np  earlier  in  spring  and  freezing  later,  d^.  (Amerioim 
Museumj  vi,  vii.) 

Thomas  Jefferson  says  that  the  snows  in  winter  were  neither  so  recent  nor  so  fre- 

Soent  as  formerly,  and  soms  np  with  the  com  Ineion  that  the  summers  were  longer, 
tie  antanms  later,  and  the  winters  shorter  and  lighter  than  in  former  years.  These 
changes  npon  ol«^aring  lands  were  not  gradual  and  slow,  bnl  quiclc  and  sudden,  in  pro- 
portion to  the  extent  of  cultivation. 

Noah  Webster,  in  an  article  written  in  1799,  "  on  the  supposed  change  in  the  temper- 
ature of  winter,''  and  revised  in  1S06,  examines  a  great  variety  of  authorities,  ancient 
aoBd  modern,  leading  him  to  the  conclusion  **  that  the  weather  in  modern  winters  is 
miore  inconstant  than  when  the  earth  was  covered  with  wood,  at  the  first  settlement 
of  Europeans  in  the  country,  that  the  warm  weiather  of  autumn  extends  further  into 
tbe  winter-months  and  the  cold  weather  of  winter  and  spring  encroaches  npon  the 
smnmer ;  that  the  wind  being  more  variable,  snow  is  less  permanent,  and  perhaps  the 
tame  remark  may  be  appUci&e  to  the  ice  of  the  rivers.  He  attributes  these  changes 
to  the  exposure  of  the  ground  from  clearings,  and  the  greater  depth  of  freezing  of 
the  earth  in  winter,  but  he  did  not  find  evidence  that  there  was  any  actual  diminution 
of  the  aggregate  amount  of  cold  in  winter,  however  much  its  distribution  among 
'^is  Reasons  may  have  been  dislorbed.  *  {CoUeothn  of  Papen  on  PoUtkal^IAietmyf  and 
Wond  SaftfwU,  pp.  119, 16U.) 

It  is  needless  to  cite  from  classical  authors  to  prove  the  annual  freezing  of  the  Ty- 
ber.  the  ancient  rigors  of  the  climate  of  Qaul,  or  the  inclement  winters  of  Macedon 
mHx  f  fa^'niracian  Bospboms.  The  vine  and  the  olive  are  now  cultivated  in  regions  once 
MeiibM  as  scarcely  habitable  by  man.  The  vine  is  now  raised  in  Russia  as  far  nori^k 
M  49>  IV.  In  Pianoe  it  does  not  thrive  beyond  47°  30'  north  hktitude.  (Aperga  Btatia- 
Mme  d§  PAgficMiUure  et  S}/lviouUure  et  dea  Pkheriee  en  Ruene.  J.  Wilson,  1876,  p.  11.) 
^Bee  ^rmmMmu  of  Wiaoonoin  Sort.  Boo,,  1874,  p.  95. 


Digitized  by  V^OOQlC 


270         EFFECT  OP  WINDS:  SHELTBB-BELTS. 

western  prairies  this  shelter  is  needed  at  all  seasone^  and  qaste  asmneh 
in  summer  from  drying  southwesterly  winds  as  in  winter  from  the^^  blis- 
ards''  ftom  the  north  and  northwest. 

With  respect  to  the  inflaence  of  forests  upon  temperatnre,  otherwise 
than  by  protecting  winter  snows,  obstructing  the  sweep  of  winds,  and 
maintaining  humidity  of  climate,  some  have  endeavored  to  Bhow  that  a 
degree  of  vital  heat  may  be  maintained  through  the  action  of  vegetable 
organic  life.  We  do  not  regard  this  as  proven,  beyond  the  effects  due 
to  condensation,  evaporation,  and  other  changes  that  may  imply  the  evo- 
lution or  absorption  of  heat. 

Trees  are  poor  conductors  of  heat,  and  come  but  slowly  to  an  equi- 
librium of  temperature  with  the  surrouBding  air.  While  the  maximnm 
temperature  of  the  air  is  usually  at  about  2  or  3  o'clock  p.  m.,  that  of 
the  tree  is  much  later.  They  therefore,  in  some  degree,  carry  the 
warmth  of  the  day  into  the  nighty  and  the  coolness  of  night  into  the 
early  hours  of  morning. 

WmDS :  IMPOBTAHOB  OF  SCBEENS,  Wim>-BEBAKS,  AND SHBLTEBBELTS. 

These  prove  an  important  agency  in  the  distribution  of  rains,  by  bring- 
ing humid  air  from  the  sea  or  from  over  other  areas  where  evaporated. 
They  may  also  prove  injurious  by  their  drying  effects,  as  is  often  felt  in 
the  Western  and  Southwestern  States,  where  drying  southwest  winds  in 
summer  have  proved  very  injurious  to  agriculture,  and  especially  to  fruits. 
The  utility  of  screens  and  wind-breaks,  is  more  fully  considered  in  a 
separate  article  upon  this  subject.  It  is  observed  in  all  countries,  that 
continental  winds  are  drying  in  their  effects,  and  the  general  prevalence 
of  winds  form  a  westerly  point  in  the  Atlantic  States,  so  far  as  these 
come  from  across  the  treeless  plains,  may  doubtless  serve  to  explain  the 
reason  why  our  climate,  on  the  whole,  is  sensibly  drier  than  in  Europe. 
Our  northwesterly  and  northerly  winds  are  also  for  the  most  part  cold 
and  dry,  while  those  from  an  easterly  or  southerly  point,  more  generally 
in  the  Atlantic  States,  bring  rain.  The  effect  of  winds  upon  our  agri- 
cultural interests  deserves  more  particular  notice. 

The  inflaence  of  strong  winds,  which  blow  from  the  northwest  through 
the  dry  season  in  the  region  around  San  Francisco,  and  are  drawn  by 
the  ascent  of  heated  cnrrente  far  into  the  interior,  has  been  noticed  by 
Br.  J.  Or.  Cooper  ^  as  having  an  effect  upon  the  tree-growth,  the  species 
beiog  few  and  the  growth  smallj  as  compared  with  places  further  inland 
and  at  greater  elevations.  In  some  places  the  trees  were  bent  almost 
to  the  ground,  and  at  a  place  where  the  Coast  Bange  was  depressed  to 
a  height  of  350  feet  for  a  distance  of  ten  miles  square,  the  winds  blowing 
inland  had  sufficient  force  to  limit  the  tree-growth  to  scattered  groups 
on  the  eastern  or  sheltered  slopes  of  the  hills.  Other  openings  along  the 
coa4»t,  known  to  sailors  as  ^^  wind-gaps,''  show  the  same  peculiarity.  The 
effect  becomes  less  with  altitude^  but  dryness  has  more  influence,  and 
where  these  steady  winds  prevail  the  slopes  that  also  receive  the  sun 
longest  present  the  most  barren  aspect,  although  along  a  coast  exposed 
to  the  greatest  rain-fall  and  most  fog.  The  winds,  therefore,  appear 
to  influence  tree-growth  by  their  drying  power,  and  by  their  coolness, 
and  sometimes  by  their  force,  as  is  observed  among  the  Bocky  Mount- 
ains near  the  timber-line. 

At  a  special  meeting  of  the  Michigan  State  Board  of  Agriculture,  held 
January  8, 1867,  a  resolution  was  passed  directing  T.  T.  Lyon  and  the 
secretary  of  the  board  (Sanford  Howard)  to  present  a  memorial  to  the 

^  Proceedings  of  the  California  Academy  of  Sdenoee,  Mftrch  16, 1874. 
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legtslature  on  the  spbject  of  the  injarious  destraetion  of  forest-trees  in 
that  State^  the  importance  of  checking  the  evil,  and  the  expediency  of 
encouraging  the  planting  of  trees  as  a  means  of  shelter  and  protection 
to  crops,  fruit-trees,  &c.  A  special  report^  was  made  by  a  committee 
of  the  House,  whereof  B.  0.  Kedzie  was  chairman,  and  the  subject  was 
considered  in  its  various  relations*  but  more  particularly  with  reference 
to  its  agricultural  importance.  The  effects  of  woodlands  upon  the  heat, 
moisture,  and  winds  were  noticed,  and,  although,  no  meteorological 
records  exist  for  showing  the  conditions  that  existed  in  a  primitive  state, 
facts  were  not  wanting  to  prove  that  changes  in  the  climate  had  already 
taken  place.  The  winters  within  the  last  forty  years  had  been  growing 
more  severe.  Thirty  years  before,  the  i)each  was  one  of  the  most  abun- 
dant fruits  of  the  State,  easy  to  cultivate*  and  the  tree  bearing  it  early ; 
it  was  planted  everywhere,  and  yielded  its  luscious  harvest,  especially  in 
the  southeastern  part  of  the  State*  Then,  frost  from  May  to  October 
was  unknown,  and  spring-flowers  appeared  in  January,  in  Lenawee 
County.  !Now,  the  peach  is  a  most  uncertain  crop,  and  unseasonable 
frosta  may  happen.    The  report  further  says : 

The  destrnotioD  of  the  wheat  as  well  as  the  corn  crop  is  beoomiDg  a  matter  of  great 
anxiety  to  cur  farmers  in  many  sections,  and  the  winter-killing  of  the  clover  in  the 
eastern  part  of  the  State,  last  winter,  not  uy  "  heaving,''  bnt,  apparently,  frozen  dead 
in  the  ground,  and  appearing  black  and  rotten  in  the  spring,  may  be  another  proof  of 
climatic  changes  of  great  significance  to  the  farmers  and  the  dairymen. 

An  excess  of  evaporation  over  rain-fall  had  been  observed,  and  clear- 
ings, which  tend  to  greater  dryness  by  exposure  to  winds  and  to  the  son 
might  increase  this  disparity  to  a  degree  highly  prejudicial  to  agriculture.* 

The  need  of  shelter  from  drying  winds,  in  an  agricultural  country 
was  next  considered,  and  facts  were  cited  from  an  address  by  T.  T. 
Lyon,  as  showing  the  results  of  improvident  clearing  in  Michigan,  and 
especially  the  southern  part.    He  says : 

The  natural  rf  snlt  of  this  wholesale  destruction  is  manifesting  itself  in  the  higher 
winds,  the  more  sudden  changes,  and  the  more  extreme  cold  of  our  winters.  •  •  • 
Two  years  since,  at  a  similar  meeting,  I  availed  myself  of  the  opportunity  to  ur^e  upon 
the  agriculturists  of  the  State  the  importance  cf  action  in  this  matter.  During  the 
next  winter  the  wheat  crop  of  the  entire  Stato,  from  the  want  of  the  usual  covering  of 
snow  and  the  general  lack  of  shelter  from  wind  and  sun,  was  diminished  in  amount 
more  than  hali^  a  loss  to  the  State,  in  a  single  year,  of  more  than  5,000,000  of  bushels. 

The  committee  proceed  to  notice  the  efl'ect  of  shelter  upon  crops  and 
the  value  of  even  slight  protection,  and,  citing  again  from  Mr.  Lyon's 
statement,  say : 

In  many  parts  of  this  State,  it  is  found  that  if  farmers  harrow  their  wheat  and  then 
roll  the  ground  smooth,  the  crop  is  usually  an  entire  failure ;  if  harrowed  and  not  rolled, 
a  partial  crop  is  secured ;  but  if  plowed  with  gang- plows,  the  furrows  running  north 
add  sonth,  a  good  crop  is  almost  certain. 

The  reason  was  found  in  the  slight  protection  from  the  biting  south- 
west winds  and  the  shelter  for  snows  which  these  furrows  afforded. 
A  dead  furrow,  ranning  north  and  south,  would  preserve  a  streak  of 
green  through  a  field  otherwise  dry  and  bare  5  a  fence  would  prot,ect  a 
still  greater  breadth  ;  a  hedge  more,  according  to  density  and  height ; 

^  House  Document,  No.  6,  L  gislature  of  lfiC7.  See,  also,  Appendix  to  Keport  of 
Michigan  Board  of  Agriculture  of  1866.* 

*At  the  Agricultural  College,  in  Lansing,  observations  fh>m  March  to  November, 
in  1860  and  1866,  showed  an  excess  of  evaporation  amounting  to  6^  inches  in  the  former 
jrear  and  2^  in  the  latter,  or  25  and  6  per  cent,  in  excess  of  rain-falL 

Mr.  L  A.  Lapham,  LL.  D.,  of  Milwaukee,  made  observations  extending  through  fiva 
years,  by  exposing  a  basin  of  water  and  measuring  the  depression  with  a  micrometer 
Borew  every  mormng,  and  his  ^eneial  result  of  the  period  gave  an  annual  mean  of  23  61 
inches  rain  and  32.58  evaporation,  a  difference  of  8.97,  or  37  per  cent,  of  the  former. 
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and  a  body  of  timber  secured  a  fair  crop  over  a  still  greati^  breadth, 
often  amounting  to  the  entire  field. 

Among  the  remedies  proposed,  the  committee  recommended  the  ei:- 
emption  of  timber  belts  of  moderate  width,  ranning  north  and  sonth, 
from  all  taxation  while  left  in  forest.  The  needless  waste  of  timber  in 
fences  was  also  mentioned  as  avoidable,  by  amendment  of  the  fcQce  law, 
under  which  the  supervisors  of  a  county  might  comiiol  the  owners  of 
stock  to  fence  them  in  instead  of  requiring  the  neighbors  to  fence  them 
out.  The  planting  of  shade-trees  on  the  roadsides  was  also  suggested, 
as  so  much  toward  the  needed  shelter  belts,  and  clearly  within  the  proV'^ 
ince  of  law  to  encourage  and  require. 

Mr.  Calvin  Chamberlain,  in  a  paper  read  before  the  Maine  Board  of 
Agriculture  (1868),  in  speaking  of  changes  of  climate  in  Maine,  since 
settlement,  remarks : 

The  first  settlers  in  the  counties  of  Kennebec  and  Oxford  raised  ^ood  peaches  in 
ahnndance.  This  fmit  retired  gradaally  from  Maine,  qnit  Soathern  New  Hampshire, 
linf^ered  for  a  time  in  Massachufletts,  and  has  finally  been  driven  from  all  New  £ng- 
land;  except  some  favored  spota  where  shelter  has  been  provided. 

Mr.  D.  C.  Scofield,  of  Elgin,  111.,  in  a  paper  read  before  the  North^n 
Illinois  Horticultural  Society  (iv,  60),  speaking  of  the  influence  of  ibr- 
ests  on  fruits  and  fruit  trees,  says: 

In  the  early  settlement  of  wooded  conntries  in  this  latitude,  and  stiU  further  north 
the  peach  floarished  abundantly,  but  as  the  forests  were  cleared  away  they  as  surely 
failed.  The  apple  orchards  are  suffering,  and,  in  a  sense,  barren,  when  compared  with 
their  fruitfulness  in  former  years,  and  no  condition  of  the  soil,  either  natural  or  lurti- 
ficial,  within  the  scope  of  human  knowledge,  has  secured  a  remedy. 

Fifty  years  ago  the  peach  grew  thriftily  on  the  Island  of  New  York 
and  on  Long  Island,  and  later,  in  New  Jersey,  where  it  has  now  become 
uncertain,  so  that  Delaware^  and  Maryland  now  supply  our  principal 
markets.  We  can  scarcely  suppose  that  any  chang:es  of  soil  have  oc- 
curred in  noticeable  degree,  within  the  memory  of  living  persons,  and 
must  ascribe  these  changes  to  climate,  and  especially  to  drying  winds 
and  spring  frosts.  The  former  promote  evaporation,  and  the  latter, 
although  coming  on  the  same  dates,  and  of  the  same  degree,  would  do 
more  damage,  l^cause  in  an  open  country  the  snows  disappear  earlier, 
and  vegetation  starts  sooner,  than  where  it  has  been  retarded  by  linger- 
ing snows. 

The  value  of  woodlands  as  a  shelter  from  sweeping  winds  is,  perhaps, 
quite  as  important  as  their  influence  in  moderating  the  extremes  of  heat 
and  cold.  If  we  enter  a  grove  in  summer  while  the  winds  are  sweeping 
over  the  plains,  all  is  calm  within,  although  the  tree-tops  may  be  sway^, 
and  we  hear  the  commotion  above,  that  scarcely  affects  the  atmosphere 
nearest  the  ground.  The  quiescence  of  this  lower  stratum  of  the  air  in 
woodlands,  is,  in  fact,  one  of  the  reasons  why  the  evaporation  from  the 
soil  is  there  less  rapid,  and  the  humidity  greater  than  in  exposed  situa- 
tions in  the  fields.    A  careful  observer  has  noticed  a  practice  abroad^ 

» A  writer  in  the  New  York  TribuM  (semi- weekly ),  Octoher  6, 1874,  in  speaking  of  the 
peach  crop  of  Delaware,  says :  ''Already  we  hear  ox  failure  to  realize  fair  crops  in  that 
State,  owing  to  our  old  difficulties  of  the  '  yellows,'  and  the  killing  of  the  fruit-huds  hy 
excessive  cold  appearing  in  their  orchards,  and  although  I  do  not  claim  to  he  a  prophe^ 
or  the  son  of  a  prophet,  yet  I  will  venture  to  say  that  within  the  next  ten  years,  peach- 
g|Towing  in  Delaware  will  be  abandoned  on  this  account,  and  our  supplies  will  be  de- 
rived from  Virginia,  the  recession  of  supply  being  continually  to  a  warmer,  or,  rather, 
to  a  more  equable  climate."  This  writer  remarks  a  corresponding  failure  in  apples, 
pears,  and  cherries,  and  attributes  this  loss  of  Aruits  to  increased  cold  in  winter,  Irom 
the  influence  of  sweeping  winds.  He  suggests  shelter  belts,  or  screens  of  some  kind, 
and  the  selection  of  sites  for  orchards  that  are  sheltered  on  tne  northerly  and  westerly 
Bides  by  woodlands. 
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wbioh  shows  tbe  beDeflts  to  agricultorey  whibh  might  be  followed  with 
infinite  advantage  with  ns: 

In  most  piurtB  of  Italj,  nolberry  trees  are  planted  over  a  large  part  of  the  fields 
under  eoltivatioi*,  and  tall  tree»  (nsaally  Lombardy  poplars),  are  left  along  all  tbe 
boandaries  and  division  lines  in  this  ooantry  and  France*  Tbe  eonseoaenee  is,  that  tbe 
violence  of  the  winds  is  so  checked  that  all  tbe  operations  of  bnebandry  are  pnrsned  in 
comfort,  and  scarcely  any  tree  is  observed  to  lean  in  any  particular  direction ;  whilst, 
on  the  contrary,  in  New  England,  near  the  ooast,  nearly  every  tree  has  a  very  decided 
leaning  toward  tbe  northeast.* 

Wind'hredks  Jhr  arehardd. — At  the  winter  meeting  of  the  Nebraska 
State  Horticnltoral  Society,  held  at  Omaha  January  3«  1873,  the  subject 
of  orchard-planting  being  nnder  discussion,  some  interesting  results  of 
experience  were  present^,  which  are  worthy  of  notice. 

Judge  Mason  made  a  statement  of  his  experiments,  failures,  and  final 
success.  In  his  first  trial,  he  had  begun  on  the  raw  sod,  on  the  rolling 
prairie,  by  spading  deeply,  in  spaces  8  feet  square,  and  planting  apple 
trees,  but  of  this  planting  every  tree  died.  He  then  broke  up  the  prai- 
rie, cultivated  the  soil  for  two  years,  and,  in  I860,  set  out  200  apple 
trees,  including  some  15  or  20  varieties.  A  killing  frost  occurred  Oc- 
tober 22-23. 1864,  and  a  snow  6  inches  deep,  and  the  thermometer  below 
zero.  His  Red  Astrichan  trees  were  not  injured ;  Maiden  Blush  was  killed : 
v>ine  sap  some  Injured  but  not  killed,  and  the  Jenneton^  Romanite,  and 
TeliotD  BeU^ower  some  hurt,  but  not  killed.  His  preference  was  for  the 
White  Winter Pearmairtj  both  for  profit  and  hardiness,  and  he  advised  the 
planting  of  the  Jenneton  largely.  His  first  orchard  had  a  wind-break  on 
the  west  but  not  on  the  south. .  His  experience  was,  that  they  wanted  a 
wind-break  all  around,  but,  if  they  could  not  have  that,  then  plant  it  on 
the  south.  They  would  notice  that  almost  all  trees  sloped  to  the  north. 
The  prevalent  wind  was  fh>m  the  south,  and  on  that  side  the  trees  were 
liable  to  be  sun-scalded,  and  he  would  therefore  put  the  windbreak  upon 
the  south  side  first. 

In  regard  to  planting — out  of  100  trees  set  the  day  of  their  removal  from 
the  nursery,  he  had  not  lost  one.  Of  100  that  had  been  taken  up  in  the 
fall  and  heeled  in,  he  bad  lost  75.  Of  200  pear  trees  he  thought  he 
he  had  lost  5  per  cent.  Out  of  75  shipped  from  Bloomington,  III.,  he  had 
only  lost  8.  His  were  only  dwarf  pears,  set  in  1860.  Out  of  100,  he 
had  lost  10  the  first  year,  the  others  grew  and  came  into  bearing  in  three 
years.  None  were  lost  in  1864,  but  in  1865  he  left  them  without  billing, 
and  the  next  spring  they  leaved  out,  but  were  soon  after  all  dead.  He 
planted  75  others,  and  every  winter  he  has  hilled  up  around  the  quince 
root  tin  the  last,  when  he  happened  to  be  away,  and  lost  12  that  were 
in  bearing.  The  pear  was  not  tender,  it  was  the  quince  root  or  stock. 
They  all  bore  well  last  year.  He  would  rather  hill  up  with  earth  than 
with  manure.  He  would  plant  upon  the  highest  spots  on  his  farm,  and, 
as  to  a  slope,  the  northern  was  the  best. 

The  best  shelter  was  the  gray  willow,  followed  by  evergreens  inside. 
The  willow  grew  rapidly,  and  if  planted  at  the  same  time  as  the  trees, 
the  ground  could  be  cultivated  for  two  years,  and  tbe  cornstalks  left, 
after  which  the  trees  would  tak6  care  of  themselves.  The  distance  at 
which  he  planted  in  his  old  orchard  was  two  rods,  and  when  the  trees 
attained  their  growth  their  branches  would  touch.  His  rule  was  now  to 
plant  16  feet  each  way,  and  when  they  became  two  thick,  cut  out 
for  firewood  j  to  cultivate  for  two  years,  or  not  to  exceed  three,  and  sod 
down.    The  object  ought  to  be  to  send  the  trees  into  winter  quarters  in 

1  Geo.  B.  Emerson,  in  his  preface  to  second  edition  of  Tr^e9  and  8krub9  of  JfoMooU- 
$ett9,  p.  xiii.  * 
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good  condition,  so  that  they  wonid  not  kill.  It  was  a  mistake  about 
winter-killing ;  they  should  call  it  fall  killing,  for  it  was  while  the  sap 
was  descending  in  the  fall  that  the  mischief  was  done  by  the  early  frosts. 
The  jadge  related  how  he  had  kept  a  weeping  willow  from  being  winter- 
killed, by  stripping  off  all  the  leaves  esi\y  in  the  fall.  The  wood  then 
had  time  tq  harden,  and  the  frost  had  no  effect  n{>on  it. 

In  answer  to  some  questions,  the  judge  said  that  in  places  where  land 
was  abundant  and  timber  scarce,  he  should  plant  as  large  a  wind-br^ik 
as  possible,  consisting  of  willow,  cottonwood,  ash,  black  walnut,  and  box 
elder. 

The  question  arising  as  to  <<how  wide  a  wind-break  shonld  be  planted 
for  an  orchard,''  Mr.  Perry  Walker  replied  that  he  had  40  acres  ia 
orchard,  inclosed  with  hedge,  and  five  rows  of  cottonwood  on  three 
sides.  There  was  no  protection  on  the  east  side,  and  he  did  not  tbiak 
best  to  plant  rows  of  trees  for  protection  through  the  orchard. 

Mr.  Masters  thought  best  to  plant  trees  for  a  shelter  among  fhiit  trees, 
and  would  prefer  evergreens  of  tall-growing  kinds. 

In  the  discussions  of  the  Nebraska  State  Horticultnral  Society,  the 
subject  of  wind-breaks  received  attention  at  a  late  meeting,  and  the 
opinion  was  expressed,  that  six  rows  of  trees  was  sufiBcient  for  40  acres. 
Mr.  Barnard,  of  Pawnee  County,  stated  that  a  wind  break  will  protect 
an  orchard  a  rod  for  every  foot  of  its  height.  He  only  wanted  shelter 
on  the  south  side,  or  at  most  south  and  west.  To  surround  an  orchard 
with  a  wind-break  would  be  to  restrict  the  sun  and  air  to  the  injury  of 
the  orchard,  and  especially  the  peach  trees.  Mr.  Budlong,  of  Franklia 
County,  had  planted  two  rows  of  white  willow,  which  are  6  to  8  feet 
high  at  two  years^  growth,  and  12  feet  apart.  He  had  also  planted  flour 
rows  of  cottonwood,  16  feet  apart,  and  four  rows  of  black  walnots,  the 
same  distance;  on  the  east  and  west  rows  of  willows,  and  on  the  north, 
willow  and  black  walnut.  Professor  Thompson  thought  that  an  oM 
orchard  would  protect  itself,  and  that  a  young  one  would  need  protection 
against  the  worst  summer  winds,  the  trees  fc^ing  25  feet  high,  and  belts 
of  such  trees  every  ten  rods. 

The  protection  afforded  by  a  belt  of  trees  or  a  hedge  must  depend,  of 
course,  upon  the  nature  of  the  surface,  whether  level  or  sloping,  and 
very  much  upon  the  prevailing  course  of  the  winds.  In  the  valley  of 
the  Bhone,  Becquerel  says  '^  a  simple  hedge  two  meters  in  height  is 
adequate  protection  to  a  distance  of  22  meters."  ^  In  Algeria  it  has  been 
proposed  to  plant  shelter  belts  of  trees  at  a  distance  of  100  meters  apart 

Mr.  I.  A.  Lapham  and  associates,  in  their  report  on  the  disastrous 
effects  of  the  destruction  of  forest  trees  in  Wisconsin  (p.  19),  mention 
nursery  belts  in  rows  25  to  30  feet  high,  in  Kew  Jersey,  that  increased 
the  yield  of  trees  and  adjacent  farm  crops  50  per  cent,  above  that  of 
places  not  protected,  and  an  English  thorn  hedge  allowed  to  grow  up 
20  feet  or  more  that  sheltered  and  saved  from  winter-killing  a  crop  of 
wheat  within  its  influence. 

Prof.  B.  C.  Kedzie,  in  an^rticle  on  the  meteorology  of  Central  Midii- 
gan,  ^  notices  that  the  southwest  winds  are  the  most  prevalent  in  that 
region,  as  well  as  the  coldest,  and  insists  upon  the  importance  of  placing 
timber  belts  on  that  side  of  the  orchard,  barn,  and  house,  as  a  ahield 
against  the  cold  storms  from  that  quarter.  The  protection  afforded  by 
large  bodies  of  open  water  had  been  noticed  in  a  cold  storm,  in  whi<^ 
the  temperature  of  Grand  Haven  on  the  eaetem  shore  of  Lake  Michigan 
was  20O  higher  than  at  Milwaukee  on  the  opposite  side  of  the  lake. 


t  Becqaerel,  Dei  CUmaUy  &e.,  p.  116.        ^ 
•  Michigan  Board  of  AgrUmUur&,  1865,  p.  241. 
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In  Vermont,  the  Bonth  and  sontbwest  sides  of  an  orchard  have  been 
mentioned  as  more  particularly  needing  a  shelter  against  winds;  and 
dcreens  at  distances  of  20  or  30  rods  were  thought  to  be  nsefol,  with 
occasionsUIy  an  evergreen  in  place  of  a  fruit-tree  in  exposed  places.  The 
arbor  ^tffi  was  mentioned  as  useful,  but  preference  was  given  to  the 
Norway  spruce.  • 

A  wind-screen,  if  close,  affords  some  protection  on  the  windward  side, 
by  the  calm  which  it  produces.  It  is  noticed  that  sheep  and  cattle  will 
sometimes  find  shelter  on  the  fh>nt  f^ide  of  a  screen. 

A  writer  in  the  New  England  Farmer  (vi,  350),  in  noticing  shelter, 
and  its  effect  upon  farm  stock,  says : 

It  Is  indeed  oatonishiiig  bow  mnch  better  cattle  thrive  in  fields,  even  wben  moder- 
fttely  sheltered,  than  they  do  in  an  open,  exposed  country.  In  the  breeding  of  cattle, 
a  sheltered  farm,  or  a  sheltered  comer  of  a  farm,  is  a  thing  much  prized ;  and  in  in- 
stances where  fields  are  taken  by  the  season  for  the  purpose  of  fattening  cattle,  those 
most  sheltered  noTer  fail  to  bring  the  highest  rents. 

In  the  grazing  regions  of  Texas,  cattle  seek  the  timber  on  the  ap- 
proach of  a  storm,  and  stay  there  while  it  continues,  and  on  the  western 
plains  they  will  retreat  before  a  storm  a  long  distance  to  gain  shelter. 

The  freshness  of  pastures  interspersed  with  trees,  is  well  known  in  the 
dairy  regions  of  the  north,  and  is  doubtless  partly  due  to  the  shelter  that 
larees  afford  to  the  winter  snows. 

The  prevalence  of  dry  southwesterly  winds  in  the  Western  States  has 
suggested  a  practice,  quite  advantageous  in  fruit-trees,  of  leaning  the 
trees  toward  that  point,  so  as  better  to  resist  the  wind,  as  well  as  to 
shade  the  trunk  from  the  sun.  It  is  also  found  a  good  practice  to  allow 
the  tops  of  fruit  trees  to  grow  low,  so  as  better  to  resist  the  drying  ef- 
fects of  the  wind  and  sun.  The  same  reasons  would  lead  to  a  like  prac- 
tice wi^h  the  outside  rows  of  forest  trees,  especially  on  the  sides  of  a 
grove  most  exposed.  It  would  be  unnecessary  in  the  interior,  as  if  prop- 
erly set,  the  trees  would  sha^e  one  another  sufficiently  for  all  purposes, 
after  they  have  got  well  started. 

Dr.  John  A.  Warder,  in  a  paper  read  before  the  Northern  Illinois 
Horticultural  Society,*  in  speaking  of  shelter  for  fruit  trees,  says :   « 

Brergreens  may  be  planted  here  and  there  thronsh  the  orchard  with  very  ffreat 
adyantage.  For  this  purpose  the  most  robust  varieties  should  be  selected,  snoh  as 
the  Scotch  and  Austrian  pines,  and  the  beantifnl  Norway  spmce,  from  Europe,  or  our 
own  native,  the  noble  silver  pine,  the  red  or  Norway  pine,  the  Bank^iama,  the  white 
sprace,  the  common  red  cedar,  and  arbor  vitss.  All  are  robust  and  hardy,  rapid  grow- 
Cfs,  and  valuable  for  shelter  and  for  timber,  but  scretna  are  what  we  need.  A  single 
sow  of  such  trees  outside  will  afford  a  great  deal  of  protection  from  the  winds  after  a 
few  years,  indeed  from  the  first;  but  a  closely-planted  belt  of  2  or  3  rows  will  be  much 
more  effective.  These  should  not  be  set  too  near  the  orchard  trees ;  two  rods  may  be 
allowed,  or,  if  closer,  the  outer  rows  of  the  apples  can  be  out  out  in  a  few  years  to  make 
rooB  for  these  nurses  when  they  may  require  more  space.  The  evergreens  may  be  set 
in  double  or  triple  rows,  and  alternately,  so  that  every  three  shaU  be  opposite  the  space 
in  the  next  row.  In  planting  a  triple  row  it  is  well  to  set  the  PiiitM  «fro5ii«  in  the 
middle,  with  Norway  or  white  spruce,  or  red  cedar  on  either  side,  planting  these  from 
8  to  10  feet  anart.  •  •  •  The  hedges  should  not  be  set  too  closely  to  those  shelter- 
htHs»  especially  where  they  are  aUowed  to  grow  high  for  screens.  At  one  rod,  they 
w81  soon  interrere  with  the  tree?,  so  that  a  space  of  two  rods  may  be  better— outside 
the  belt.  In  large  plantations  it  may  be  well  to  set  rows  of  evergreens  across  the 
wchard,  dividing  it  into  two  or  more  sections.  For  this  purpose,  a  single  row  of  Nor- 
wt)^  spruces  wiliprodnce  a  very  fine  effect,  or  the  American  arbor  vit»  can  be  used  as 
sti  evergreen  hedge,  and  kept  to  a  height  of  10  or  12  feet,  if  desirable.  Both  these  plants 
m  eminently  weU  adapted  for  close  shelters,  and  will  bear  the  shears,  which  help  to 
make  them  a  perfect  screen  and  wind-break.  Deciduous  trees  are  also  very  denirable 
as  shelter  belts,  and  for  the  sake  of  immediate  effect  the  quick-growing  kinds  are  pre- 
ftfred,  Meh  as  the  soft  maple,  or  even  the  white  willow,  but  more  especially  the  £u- 

>  C.  G.  Pringle,  in  Vermont  Agricultural  Report,  1872,  p.  69. 
*  JVttfisacMofM,  fourth  meeting,  p.  68. 
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ropean  laroh.  *  •  •  These  shoald  be  planted  pretty  tbioUv,  si^  5  or  6  feet  apart, 
and  in  stripe  of  3  or  4  rods  wide,  to  produce  tbeir  best  effects,  both  as  shelters  and  fx 
timber,  for  which  they  are  highly  reeommetided.  Do  not  be  misled  by  the  swampy 
habit  of  the  native  tamarack,  nor  indoeed  to  set  the  larch  in  the  sloughs,  whtoh  shomd 
be  planted  with  wiUows. 

ProUotiim  to  nur$<;rie»;  French  exptrienM, — Soreeos  or  wind-breaks  [says  Carrion 
are  iodispensable  to  a  nursery,  as  well  to  shield  the  plants  from  the  hot  sun,  as  to  shel- 
ter other  kinds  from  cold  in  winter.  Their  direction  will  varr  according  to  the  contour 
of  tho  ground,  but  they  should  almost  always  run  east  and  West.  Wind-breaks,  ac- 
cording to  local  circumstances,  may  be  oblique,  either  to  the  north  or  south,  and  it 
may  be  necessary  to  have  them  in  a  line  between  these  points,  for  the  climatic  condi- 
tions under  which  the  nursery  is  placed,  and  surrounding  objects,  such  as  a  mountain, 
a  grove,  a  river,  or  a  lake,  or  large  buildings,  may  determine  the  course  of  prevailing 
winds,  and  observation  alone  can  decide  as  to  which  are  the  most  pr^diciaL  Having 
settled  upon  the  direction  of  the  lines,  the  next  thing  to  determine  is  the  species  with 
which  they  should  be  planted.  Some  kinds  are  preferable  to  others,  and  they  vary 
with  the  soil  and  climate.  We  always  prefer  evergreen  trees :  but  these  are  for  the 
most  part  of  slow  growth,  and  when  the  Intention  is  only  to  shelter  the  nursery  in  sum- 
mer against  the  ardor  of  solar  heat^  the  choioe  is  left  among  the  deciduous  kinds  of 
rapid  growth,  which  do  not  shed  their  branches  too  near  the  ground,  and  of  which  the 
foliage  and  aspect  is  sufficiently  ornamental.  There  is  another  oonsideration  that  is 
not  less  important.  We  should  not  select  trees  with  long,  tracing  roots>  whic^,  by 
spreading,  so  to  speak,  **eat¥p  ike  eoilf"  by  robbing  the  plants  even  when  growing  in 
pots.    In  these  respects  we  have  two  species  of  the  Tamarix  that  unite  almost  all  the 

good  qualities  required,  the  T.  tetrandra  and  T.  Indioa»  These  trees  are  very  accommo- 
ating  as  to  soil,  nave  a  hardiness  well  tried,  and  a  very  rapid  growth— endurepro- 
longed  drought  without  injury,  and  appear  iBdiff^erent  to  excese  of  moisture.  Tnetr 
roots  are  email,  close,  and  but  little  spreading ;  they  bear  trimming,  and  tlieir  degant 
foliage  of  li|^t,  feathery  spray  form  plumes  of  most  ]{leasing  effect,  while  their  bloa- 
soms  of  rose,  flesh- colored,  or  almost  white  tint,  in  spikes  or  branching  panicles  pre- 
sent a  most  agreeable  aspect.  The  first  of  these  blooms  in  April  and  May,  and  the 
other  toward  the  end  of  summer  and  in  autumn.  The  tamarisk  grows  easfly  from  slips, 
which  may  be  set  from  November  to  FetenaiT,  and  will  form  the  first  season  shoots  1 
to  2  meters  high.  They  should  be  set  about  8  inches  apart^and  may  be  cut  back  when 
20  inches  high  to  make  them  thicken  up.  Sometimes  a  trellis  of  grapevines  will  answer 
every  purpose  of  a  screen  for  young  fruit  trees. 

But,  as  we  remarked  at  first,  the  evergreen  species  are  generally  employed  as  a 
screen,  and  of  the  oonifiBrs  the  Biota  orkntalie  is  particularly  suitable  when  this  soil  is 
light,  warm,  and  but  little  calcareous.  In  places  wlfere  the  soil  is  more  moist,  and  more 
clayey,  and  the  climate  more  severe,  the  Thuya  ooddentaHs  is  much  more  hardy.  The 
common  yew  {Taxue  baocata)  is  also  very  precious  as  a  wind-break.  Its  foliage  is  very 
dense,  and  of  a  green  so  deep  that  it  borders  closely  upon  blacky  and  the  perfeotfe 
docility  with  which  it  bears  clipping  renders  it  a  most  valuable  tree  fo/a  shelter  nedge. 
We  sometimes  employ  the  common  pitch  tree  Pioea  exeeUa^  but  this  tends  to  grow  to  a 
larse  tree,  and  readily  sheds  its  lower  branches.  The  red  cedar  {Juniperue  ^rginiana) 
is  fuso  sometimes  used  as  a  wind-break,  and  in  proper  soils  produces  a  fine  effect.  In 
many  districts  ol  Southern  France  the  pyramidal  cypress  ((/iQ>r6Mttf  faetigiata)  is  used 
to  aavantage. 

Of  the  evergreen  shrubs  other  than  conifers,  we  have  the  box  {Buxue  eempervirene)^ 
evergreen  oak  iQueroae  iUx),  the  holly,  the  Bwlevrumfrutiooewm,  the  Bkamnue  oletfolme, 
the  Jacato  Ji^ponica,  and  tne  Japanese  spindle  tree  {Ewmymua  japonioa).  The  latter 
may  be  used  when  we  need  shelter  of  limited  extent,  for  they  are  generally  of  low 
growth.  In  some  places  we  may  plant  the  Lauro-ceraeue  vulgaris,  oolchioa,  and  lueitanica; 
and  in  other  cases  may  employ  shrubs  with  semi-persistent  leaves^  as  tne  Bhamnue  hy- 
hriduSf  Liguetrum  Japonicum,  oval\foUum,  and  vulgare.  In  some  privileged  localities  of 
Southern  and  Soutnwestem  France,  we  may  plant  the  Bhamnue  auaiermuif  Arbutus 
uredo.  Viburnum  tinuSj  and  a  host  of  other  species. 

The  breadth  of  space  to  be  reserved  between  the  lines  of  shelter  varies  somewhat 
according  to  the  use,  but  it  should  be  never  less  than  2  meters  between,  because  the 
poths  for  service  would  be  always  of  about  this  width.  If  there  be  no  necessity  of  using 
the  ground  sparingly,  it  would  be  better  to  give  them  greater  width,  so  that  the  plants 
sheltered  may  be  a  Uttle  away  from  the  screen,  and  it  would  be  still  better  if  a  path 
could  be  allowed  on  both  sides. 

Timber-belti  for  farm  protection  in  Kansas. 

Mr.  W.  Marlatt,  of  ManhattaD,  Eans.,  in  a  paper  read  before  the  State 
Horticultural  Society,  in  1875,  after  alluding  to  the  frequent  and  seTere 

^Pepiniires,  p.  38,  41. 
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losses  of  finiit  atkl  forest  trees  in  Kansas,  and  condemning  altogether 
any  attempt  at  planting  nntil  the  soil  was  as  thoronghly  prepared  as 
for  corn,  be  says: 

With  mv  preseDt  experienee  as  to  the  peoQliaritiee  of  the  soil  and  elimsto  of  Kansas, 
I  woDld  plant  timber  only  in  the  form  of  shelter-belts  for  the  protection  of  fimn  crops, 
the  orchard,  the  stock-range,  and  tbe  home  and  its  surroundings,  being  especially  oare- 
ta\  to  shelter  the  latter  from  tbe  north,  northwest,  and  northeast  winds,  leaving  tbe 
south  and  east,  particnlarly,  open  to  tbe  snnsbino  and  south  winds,  which  are  nmrJif 
always  warm  in  winter  and  cool  in  summer.  By  planting  the  sbelter^belts  on  tbe 
higher  and  more  exposed  ground,  where  practicable,  tbe  value  of  tbe  farm  may  be 
neatly  enhanced  at  a  comparatively  small  outlay,  cestbetically  as  well  as  practically. 
From  experience  and  observation,  I  am  of  tbe  firm  belief  that  if  40  acres  in  every 
onarter-section  were  thus  occupied  by  Judiciously  located  timber-belts,  tbe  remaining 
tiiree-foarths  would  produce  more  than  all  of  it  would  without  the  protection  thus 
afforded.  I  have  seen  the  soil  in  exposed  situations  blown  away  to  a  depth  of  6  inches, 
or  as  deep  as  tbe  laud  has  been  plowed,  in  a  single  season.  An  efieetive  shelter-belt 
would  not  only  remedy  this  evili  but  would  serve  largely  as  a  preventive  of  drought ; 
first,  by  measurably  warding  off  the  dry,  hot  winds  that  sometimes  sweep  over  tbe 
country  as  a  blighting,  withering  curse ;  and,  secondly,  as  a  shelter  for  the  snow  that 
is  otherwise  blown  awav  into  the  ravines  and  hollows  where  it  is  not  needed ;  and,  again, 
in  breaking  the  force  of  the  fierce  storms  that  almost  every  season  do  more  or  less  in- 
Jnnr  to  tbe  growing  com  and  other  farm  crops. 

I  reoonnmend  tbe  Cottonwood  for  timber-belto,  rather  than  some  other  more  valuable 
species  of  wood,  from  the  fact  that  it  takes  kindly  to  our  prairie  soil,  grows  rapidly 
and  tall,  and  is  yet  able  to  withstand  tbe  force  of  the  winds ;  and,  on  the  whole,  seems 
to  fill  the  bin  more  nearly  than  any  other  at  hand  Just  now.  To  render  this  shelter 
more  efiectnal,  I  would  plant  out  a  single  row  of  box-elder,  or  some  other  spreading  or 
low-heading  ^ree  on  either  side  of  the  cotton  wood  belt.  I  recommend  tbe  box  elder  for 
this  purpose,  from  tbe  fact  that  it  is  never  stripped  of  its  leaves  in  summer,  not  even 
by  the  omnivorous  hopper.  As  this  belt  attains  to  age  and  size,  it  must  be  systenaati* 
ciUy  thinned  out,  by  removing  horn  year  to  year  a  certain  number  of  the  less  likely  or 
less  thrifty  trees,  else  in  the  course  of  time  you  will  find  them  dying  out  en  maa$e  for 
want  of  sufficient  nourishment  to  keep  up  the  vital  force  necessary  for  their  continuous 
growth  and  weU-being.  As  thev  are  removed  thus  gradually,  other  varieties  of  forest- 
trees  may  with  success  and  profit  be  made  to  take  the  places  thus  vacated,  and  for  this 
purpose,  where  they  can  be  bad  easily,  I  would  especially  recommend  red  cedar.  At 
all  events,  in  nlanting  a  grove,  stick  to  our  native  forest-trees,  rather  than  any  of  for- 
eign growth,  nowever  highly  they  may  be  extoll<»d  by  parties  interested  in  their  sale, 
or  without  an  experimental  knowledge  as  to  their  adaptability  to  our  peculiar  soil  and 
dimate. 

A  few  words  as  to  tbe  best  mode  of  planting  such  a  belt  must  suffice  for  this  phase 
of  tbe  snbiect.  Supposing  the  ground  to  be  in  proper  condition,  and  the  trees  ready  to 
band,  with  team  ana  plow  strike  a  straight  furrow  through  tbe  center  of  tbe  piece  to 
be  planted,  and  back-furrow  three  rounds,  going  8  to  10  inches  deep.  Vhen  with  an 
armful  of  emaU  trees  pass  along  in  tbe  furrow,  and  at  every  4  feet  stoop  down  and  pl«ce 
a  tree  in  tbe  loose  soil  thrown  up  at  the  last  round,  lotting  tbe  top  lean  toward  tbe 
ridge.  Then  turn  on  a  furrow,  and  so  on  at  every  fourth  furrow,  until  a  dosen  or  more 
rows  have  been  thus  put  in  their  place.  Then  passing  along  each  row,  straighten  up 
each  tree  with  tbe  band,  and  at  tbe  same  time  press  the  e«ath  firmly  about  it  with  the 
feet.  In  this  way,  with  one  man  to  run  tbe  team,  and  two  others  to  put  the  trees  in 
place  and  straighten  them  up.  two  acres  may  be  planted  with  5.000  ti«es  in  a  day,  at 
a  cost,  aside  from  nrocuring  tne  trees,  of  not  more  than  $5.  In  this  manner,  tbe  farm, 
when  comparatively  level,  may  be  surrounded  and  intersected,  where  necessary,  with 
shelter-belts,  at  a  comparatively  smaU  cost,  and  the  value  of  t^  plaee  may  be  doubled 
in  five  years. 

In  orchard  and  small-fruit  culture,  I  consider  protection  of  some  sort  an  absolute 
essential  to  success.  I  have  found  most  kinds  of  smidl  froits  doing  best  when  par- 
tially iheltered  from  the  hot  sun ;  while  the  sad  effScta  of  tbe  burning  southwest  winds 
two  summers  ago  is  but  too  apparent  in  nearly  all  tbe  orchards  of  Kansas  to-day.  In 
my  own.  I  have  found,  generally  speaking,  tbe  least  damage  done  where  most  eJSectu- 
ally  sheltered  on  the  south  and  west.' 

In  asserting  the  value  of  wind-breaks  to  growing  crops,  or  as  a  shelter 
for  stock,  it  is  impossible  to  appraise  tbe  ^nefit  pecuniarily  with  any- 
thing like  tbe  exactness  with  which  we  measure  and  sell  tbe  actual 
l^odttcts  of  the  forest.  We  may,  however,  sometimes  arrive  at  a  close 
approximation  by  comparing  the  differences  shown  where  tbe  protection 

1  Dran9actian$  of  the  Kansas  State  Mistorieal  Society  for  IS75,  p.  113. 
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is  present  or  absent.    In  illnstrating  this  point,  Mr.  O.  B.  Gkdnsba,  ef 
Illinois^  has  presented  some  instmctive  examples:  ^ 

Id  the  year  1862,  at  the  tlme^hen  spriDg- wheat  and  oats,  in  the  nortbem  portion  of 
the  State,  were  Jost  past  tbeir  bloom,  and  a  portion  of  the  grains  in  the  muky  state, 
we  were  yisited  by  a  storm  from  tbe  nortbweet,  which  sin  ept  orer  tliis  portion  of  the 
State,  prostrating  nearly  all  the  grain  not  sheltered  by  timber.  *  *  *  In  one  locals 
ity  a  single  line  of  Ivroad  and  tall  willows,  closely  planted,  proTed  a  snffloient  check  to . 
tbe  wind,  so  that  a  field  of  wheat  adjoining  it  on  the  east  stood  erect  and  was  harvested 
with  a  machine,  while  in  exposed  sitnations  the  shronken  grain,  if  sayed  at  all,  was 
often  gathwed  by  the  slow  and  tedious  process  of  hooking  it  np  with  scythes,  llany 
thousand  acres  were  left  to  dry  and  were  bnroed  npon  the  grooud,  which  two  or  three 
weeks  before  had  promised  abundant  crops.  The  extra  expense  of  gathering  the  grain 
of  that  harrest  could  not  have  been  less  than  50  cents  per  acre  on  the  wh<ue  amount 
harvested.  I  traveled  quite  extensively  over  this  portion  of  the  State  before  and  soon 
after  the  harvest  of  that  year,  and  am  convinced  that  one-half  the  value  of  the  wheat 
and  oats  in  the  territory  passed  ov^  by  that  storm  was  destroyed  by  it.  There  were 
sown  in  that  year,  as  per  census  reports,  in  the  30  counties  lying  north  of  the  Burling- 
ton, Peoria  and  Logansport  Bailroad,  about  1,300,000  acres  of  wheat,  and  at  least  one- 
fourth  as  many  of  oats.  Allowing  one-tenth  of  these  crops  to  have  been  protected  by 
timber,  we  find  the  loss  to  have  been  equal  to  540,000  acres  of  wheat  and  130,000  acres 
of  oats.  Computing  the  wheat  at  15  bushels  per  acre  and  the  value  at  50  cents  per 
bushel,  the  oats  at  30  bushels  per  acre  and  price  20  cents  per  bushel,  we  have  the  sum 
of  (4,^,000  as  tbe  cash  value  of  property  in  these  two  crops  alone,  which  was  destroyed 
in  a  single  storm  1n  an  area  of  a  little  more  than  one-third  of  our  State.  Allowing 
150,000  acres  to  have  been  burned,  or  not  harvested^  and  adding  to  the  amount  of  loss 
per  acre  of  the  remainder  of  the  nine- tenths  (lodged  grain),  equal  to4600,000,  it  swells 
the  amount  to  the  enormous  sum  of  $5,400,000.  Let  us  see  how  much  it  would  cost  to 
plant  and  cultivate  screens  to  prevent  such  losses.  A  double  row  of  white  or  golden 
willows,  with  trees  in  the  second  row  set  opposite  the  spaces  in  the  first,  planted  upon 
tbe  west  side^of  every  ^-acre  lot,  would  doubtless  prove  sufiScient,  as  they  would,  at  the 
oge  of  13  years,  form  a  dense  wall  of  foliage  about  40  feet  high,  and  would,  of  course, 
increase  in  size  for  many  years  thereafter.  These  would  cost,  per  mile  of  screen,  about 
as  follows :  Average  value  of  two  acres  of  land,  at  $40  per  acre,  $80 ;  preparation  of  tbe 
soil  and  planting  with  strong  cuttings,  $10 ;  cultivating  the  first  two  years,  $30;  mak- 
ing a  total  cost,  with  purchase-money  of  the  land,  $110.  After  two  years  no  care  will 
be  needed,  save  a  mulch  of  refuse  straw,  to  be  renewed  once  in  two  or  three  years,  the 
cost  of  which  will  be  more  than  repaid  in  the  partial  protection  which  the  trees  will 
render  previous  to  the  twelfth  year. 

There  are  in  the  30  counties  referred  to  about  16,635  sections  of  prairie*land.  This 
will  require  66,500  miles  of  screen  if  planted  as  above  proposed,  making  the  entire  cost 
$7,315,000.  Thus  we  see,  that  without  estimating  the  immense  damage  done  to  fruit 
and  other  crops,  the  wheat  and  oats  destroyed  In  that  storm  would,  if  saved,  have 
paid  about  three-fourths  the  entire  expense  of  growing  timber-belts  throughout  tiiat 
entire  territory. 

I  think  it  may  be  safoly  estimated,  that  aa  average  of  one-twelfth  part  of  all  our 
crops  of  grain  and  large  fruits  are  destroyed  1>y  violent  winds,  which  such  a  system  of 
protection,  or  its  equivalent  in  groves,  would  so  far  check  as  to  prevent  the  destruction. 
If  this  is  true,  such  protection  would  save  to  the  husbandman  and  orohardist  its  entire 
cost  every  two  or  at  most  three  years.  Such  protection,  too,  would,  by  causing  the 
snow  to  remain  spread  evenly  over  the  surface,  as  before  hinted,  enable  the<farmer  to 
raise  winter-wheat  in  localities  where  it  is  now  impossible  to  do  so.  If  we  add  to  the 
benefits  of  the  culture  already  considered,  those  far-reaching  and  incalculably  valuable 
climatic  influences  which  would  flow  therefrom,  we  must  all  admit  the  necessity  of 
commencing  this  great  enterprise  at  onoe,  and  proseonting  it  with  vigor. 

I  do  not  introduoe  this  plan  of  planting  straight  belt:)  of  trees,  a  quarter  of  a  mile 
apart,  because  it  is  the  most  desiraole  plan  which  can  be  adopted,  for  no  man  of  taste 
would  regard  it  as  such.  The  eye  would  soon  tire  of  such  stiffiiess  and  monotony  in 
the  landscape.  Tree-planting  may  be  so  planned  and  conducted  as  to  give  beauty  to 
the  landscape,  and  at  the  same  time  secure  nearly  all  the  combined  benefits  of  pn> 
teotion  to  crops,  timber  for  uses  in  the  mechanic  arts,  and  those  climatic  influences 
which  we  all  regard  as  so  important.  Of  course  no  rules  can  be  given  for  such  tree- 
planting.  Qenerally  where  the  surface  is  somewhat  undulating  (for  we  have  no  hills), 
the  planting  should  be  done  mainly  upon  tbe  higher  portions  of  the  farms,  and  along 
tbe  water-courses.  Where  the  surface  is  level,  belts  may  be  planted  npon  the  north 
and  west  of  the  flirms,  with  groves  upon  the  least  valuable  portions.  These  last  would 
intercept  the  straight  lines  and  give  diversity.    But  if  each  prairie-farmer  were  to 

>  Lecture  at  the  Illinois  Industrial  University  in  1^69,  published  in  the  second  Report 
of  its  trustees,  p.  356. 
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IbHow  his  own  tsttas,  or  adapt  his  planting  to  aecnre  the  matest  profit  in  timber  or 
protection  to  his  own  farm,  planting  about  one-tenth  of  nis  land  with  trees,  it  is 
probable  that  all  the  desirable  ends  which  we  have  been  considering  will  be  gained, 
and  the  landscape  sufficiently  diversified  to  be  pleasing  to  the  eye. 

Here  then  *  *  *  we  have  two  pictures  presented  to  n&  In  the  one,  we  look  into 
the  fntnre,  and  see  wide-spread  desolation,  an  extended  treeless  countrv,  visited  by 
deetmotive  storms,  by  severe  droughts,  with  its  streams  dried  up,  and  food  for  man 
•and  beast  in  sneh  scarcity  that  the  poor  can  scarcely  obtain  a  supply.  In  the  other, 
we  see  a  ebarming  landscape,  a  rich  Isrtile  oountry,  a  population  enjoying  all  the 
bkissiB^  which  flow  from  peace  and  plenty. 

The  following  snggestioirs  oonoerDiDg  shelter-belts  are  offered  by 
Messrs.  H.  M.  Thompsoa  and  Soo^  of  Milwaukee,  Wis.: 

It  has  been  found  that  belts  fh>m  7  to  8  rods  in  width  are,  all  things  taken  together, 
the  best.  These  belts  should  be  planted  on  the  outside  with  some  evergreen  whose 
roots  strike  deep  into  the  ground  and  do  not  spread  near  the  surface,  and  whose 
leaves  and  branches  will  afford  protection  firom  the  winter  winds.  In  the  center 
can  be  placed  the  deciduous  trees.  If,  however,  the  fkrmer  wishes  first  to  experiment, 
and  should  think  belts  of  this  width  entail  too  much  cost  and  labor,  belts  of  two  or 
three  rows  will  be  found  to  make  remunerative  returns,  and  even  one  row  planted,  say 
not  more  than  6  feet  apart,  will  give  rich  returns  in  increase  of  crops,  and  add  very 
much  to  the  attractions  of  the  estate.  The  trees  for  planting  should  be  those  best 
adapted  to  the  soil  and  situation,  and  will  vary  much  with  different  localities.  There 
are,  however,  certain  trees,  such  as  the  larch,  Scotch  and  pitch  pine,  that  are  so  well 
adapted  to  dry  soils,  rich  or  poor,  and  the  Norway  spruce,  Scotch,  Austrian,  and  white 
pines,  American  arbor-vit»  and  ash,  which  are  best  for  moist,  rich  soils,  and  which  so 
rally  meet  the  wants  of  the  farmer  that  they  should  always  form  a  large  portion  of  his 
nlantiufl^.  Belts  composed  of  Scotch  pine,  Norway  spruce,  white  ash,  and  European 
lareh,  planted  from  tne  outside  of  the  belt,  in  the  order  named,  have  been  found  to 
meet,  in  almost  every  particular,  the  need  for  which  they  are  planted,  and  to  afford  to 
the  farmer  every  protection  In  the  way  of  timber  that  he  can  want.  The  value  of  such 
a  timber-belt  is  felt  very  early,  and  cuttings  for  stakes,  hoop-poles,  bean-poles,  fuel, 
^.,  begin  much  earlier  than  mav  be  thouffbt ;  while  the  after-products  of  hop-poles, 
telegraph-poles,  railroad-ties,  and  lumber  for  general  use  follow  year  by  yaar,  aiMl  are 
a  constant  annual  source  of  profit. 

Professor  H.  H.  McAfee,  formerly  of  the  Iowa  Agricnltoral  College, 
a  close  observer  in  forest-caltore,  in  an  article  on  shelter-belts,^  remarks 
that  prairie-farms  need  shelter  most  on  the  west,  next  on  the  north,  next 
on  the  south,  while  their  usefulness  on  the  ea»t  is  not  so  great,  though 
sufficient  to  call  for  planting.  A  good  combination  for  an  evergreen 
belt  is  2  or  3  rows  of  white  pine  for  center,  2  rows  of  Scotch  or  Aus- 
trian pine  on  each  side,  and  2  rows  of  red  cedar  or  arbor- vit»  outside  of 
these,  making  10  or  11  rows,  and  giving,  by  different  rates  of  growth,  a 
belt  with  a  conical  cross-section,  and  limbs  from  the  ground  up.  Another 
good  evergreen  combination  would  be  Norway  spruce  for  center,  white 
^ruce  next,  and  black  spruce  and  red  cedar  or  arbor-vitse  outside. 
These  kinds  were  hardy  in  Iowa,  except  in  too  great  drought.  A  shelter- 
bdt  of  cheap  soft  wood  may  be  made  of  two  rows  of  gray  or  white  wil- 
low, flanked  by  one  row  of  Lombardy  poplar  on  each  side,  rows  8  feet 
apart.  Willow  alone  is  apt  to  spread  too  much,  and  this  poplar  alone  is 
apt  to  lose  its  side  branches,  but  thus  combined,  the  poplar,  which  is 
idways  erect,  holds  the  willow  up  and  the  willow  grows  twigs  enough 
to  make  a  fiiir  barrier.  Bat  any  kind  of  tree,  except  perhaps  such  thinly- 
foHaged  tr^es  as  the  walnut  and  coffee-nut,  will  make  fair  shelter-belts, 
if  enough  width  is  given  them.  At  least  10  rows  of  any  of  the  maples, 
birches,  poplars,  or  other  common  woods  should  be  put  in  the  belts,  or  8 
tows  of  wbite  or  scarlet  oak,  which  hold  leaves  in  winter.  Where  road- 
side planting  is  done  to  obviate  snow-drifling  in  winter  or  to  furnish 
ttade  and  shelter  in  summer,  less  rows  are  needed. 

>  Iowa  Hm'tumlturdl  Report^  1(375,  p.  292. 
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Jadge  G.  E.  Whittng,  of  Monona  Ooanty,  Iowa,  in  reporting  to  tbe 
State  Horticnltural  Society  in  187G  (p.  156),  mentioned  that  he  had  on  his 
farm  of  1,800  acres  about  40  acres  of  timber  in  belts  around  his  fields, 
varying  from  single  rows  to  20  rows,  and  of  difGarent  ages  from  18  years 
down  to  1 ;  bnt  mostly  ftom  5  to  12  years.  In  negard  to  the  inflaeooe 
of  these  belts  on  the  growth  of  crops,  he  says : 

As  my  groTM  iMvease  in  hti^bt.  I  ttiU  find  thai  th«  yklble  iDfloeooe  of  this  pv^ 
tection — with  almost  matliemfttioal  preoisisB-HNPOoaU  •!•  one  rod  on  the  |[:ioMid  io 
one  foot  height  of  the  tree.  Whether  from  oanse  or  from  accident,  I  will  not  pretend 
tosajTv  bat  leaye  it  for  the  entomoloffist  todeeide^I  reeord,  that  daring  the  i:reat 
grasshopper  visitations  of  1873  and  1876,  all  my  fields  snrroonded  by  timber  escaped 
almost  whoUy  nninjared.  The  same  was  true  of  the  farms  opened  in  our  Missomi 
bottom  timber.  Will  Professor  Bessej  please  inform  as  if  a  Colorado  locnst,  with  an 
eye  to  beanty  and  utility,  respects  a  field  snrronnded  by  green  growing  trees  f  We 
know  from  long  experience  that  the  snmmer  storms,  the  early  frosts,  and  the  fierce, 
narelenting  winter  bliszards  do  pass  these  fields  by  nninjared  and  unscathed,  and  why 
should  not  a  loonst  as  wellf  I  would  make  no  material  change  in  niv  order  of  plant- 
ing ;  on  our  treeless  prairies,  where  timber  is  wanted  quick  for  fuel,  shelter,  and  other 
purposes,  the  cottonwood,  in  my  estimation,  stiU  stands  king  among  aU  our  native 
trees.  I  am  now  using  my  round  cottonwood  posts  out  from  my  young  thrifty-grow* 
ing  trees,  peeled,  seasoned,  and  the  posts  set  in  tbe  ground,  boiled  a  few  minotes  e^h 
in  coal-tar,  at  an  expense  of  about  one  cent  each,  that  bid  fair  to  outlast  oak  not'  so 
treated.  Maple,  willow,  ash,  and  walnat  should  follow  in  the  order  named,  the  latter 
to  be  planted  on  the  deepest  soils. 

Need  oftoind-hreaksfor  the  protection  qf  human  life. 

A  winter  seldom  passes  without  deaths  fh>m  storms  on  the  prairiea 
of  the  Northwest.  Mr.  James  T.  Mott,  in  an  article  on  timber  cnltare 
in  the  Iowa  Horticaltaral  Report  of  1872  (p.  109),  aft^  17  year^  resi* 
dence  in  Iowa,  says: 

I  have  many  times  wondered  how  it  could  be  that  people  were  so  easily  lost  in  these 
storms ;  why  it  was  that  a  man  in  good  health,  strong  in  limb,  and  well  clothed,  could 
not  go  a  few  rods  from  his  house  to  the  bam,  to  care  for  his  stock,  without  danger  of 
death;  why  whole  sleigh-loads  of  people  were  frosen  to  death  within  a  hundred  rods 
of  dwellings,  and  this  in  the  same  location  where  I  was  living.  But  lately  it  has  been 
my  fortune  (or  I  tbonght  at  the  time  mlsfortone)  to  be  caagfat  in  one  of  these  storms 
in  Minnesota ;  and  it  took  only  a  short  time  for  me  to  see  through  Uie  whole  thing.  I 
felt  the  wind  first  blowing  softly  from  the  south ;  im^pO  minutes,  it  changed  to  a  fierce 
gale  from  the  west,  bringing^  with  it  a  bank  of  snow  that  would  compare  to  the  rush 
of  water  as  the  fiood-gates  are  opened  in  a  mill-race,  and  with  a  fbrce  that  no  man  nr 
team  could  travel  against  it  a  mue,  as  steady  as  in  a  bellows  ran  by  machinery,  being 
filled  with  snow  as  lae  as  the  finest  dust,  and  so  thiok  one  eould  not  see  10  feet,  filling 
the  eyes  and  nostrils  of  man  and  beast.  The  storm  lasted  three  days,  •  •  •  and 
the  news  is  of  hundreds  dead ;  people  frozen  in  stage-coaches,  whole  sleigh-loads  re- 
tumiog  home  from  town,  men  standing  dead  with  hand  on  the  stablMoor  latoh, 
others  that  saved  themselves  by  burrowing  in  snow  banks^ittle  children  lost  goiug 
home  from  soheol,  passengers  in  railroad-cars  two  days  without  food,  &o.  *  •  • 
Mure  people  have  been  frozen  within  the  last  year,  in  Northwest  Iowa  and  West  Min- 
nesota, than  wero  ever  murdered  by  the  Indians  in  those  counties  since  their  settler 
ment.  •  *  •  The  people  aro  now  petitioning  their  legislatures  for  some  kind  of 
protection  from  these  storms,  asking  that  wire  fences  and  stonnhhonses  be  built  along 
the  traveled  roads— askinf^  them  to  do  something  for  their  safety.  1  see  none  that 
would  do  but  timber-planting.  It  alone  would  stop  these  terrible  winds,  modify  the 
climate,  and  furnish  laud-marks  for  the  traveler. 

Screens  of  woodland  ae  a  harrier  agaimt  the  progress  of  ineeoti. 

The  Hon.  J.  O.  Knapp,  of  Madison,  Wis.,  in  a  lecture  delivered  at  the 
nniversity  coarse  at  Kockford,  111.,  in  February,  1870,  notices  the  infla- 
ence  of  forests  in  intercepting  the  progress  of  insects  and  the  spread  of 
contagious  and  destructive  fungi.    He  says : 

The  chinch-bug  of  the  prairies  was  lately  as  much  dre«Kled  by  i^iose  who  knew  tbeir 
ravages  .  .  .  .  ,  but  these  can  never  traverse  a  belt  of  thick  woods  seven  or  eight 
rods  in  width  to  devastate  an  adjoining  field.  The  cool  damp  soil  and  shade  of  such 
a  belt  presents  an  impassable  barrier  to  their  march,  the  same  as  to  the  grasshopper. 
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Oiting  from  L  T.  Thomas,  he  eontranes : 

Another  important  advaDtage  has  been  occasionally  afforded  by  the  shelter  of  wood- 
lands. It  is  well  known  that  met  in  wheat  is  oommoDly  most  preralent  on  low  and 
imieky  lands^  yet  at  other  times,  and  in  its  most  vimleot  form,  it  seems  borne  on  the 
wind»  and  onan  destroys  thousands  of  aores  on  all  kiods  of  soil  in  one  sweeping  blight. 
An  instance  of  this  kind  occurred  in  Northern  Indiana  in  1840.  Early  and  late  sown, 
on  compact  and  spongy  soil,  on  hill  and  dale,  cleared  land  and  prairie,  were  all  alike 
aifooted.  In  eirery  instance,  however,  where  the  orop  was  sheltered  by  woodland  it 
waa  least  iqjared.  An  extensive  farmer  in  Ontario  Countyy  New  York,  informed  me. 
some  years  ago,  that  out  of  two  hundred  aores  of  promising  wheat,  which  he  then  had 
crowing,  all  was  completely  destroyed  except  ikoie  partioM  thelteted  by  woods,  the  total 
Dmb  beinc  four  or  flye  thousand  dollars,  most  of  wnich  he  believes  would  nave  been 
sailed  hful  his  land  been  protected  by  timber  belts.^ 

Fro9t  and  dews^  as  affected  by  timber  belts. 

The  i>rotectkni  of  winter  grain  from  winter-killing  by  proximity  to 
woodlands  has  often  been  noticed,  and  as  an  obvions  inference,  the  pre- 
vention of  this  iiijury  by  the  plantiug  of  timber  belts  has  l)eeu  sag- 
gested. 

The  radiation  and  oooling  of  certain  soils  in  snmmer  nights  is  well 
known  to  depend  ni)on  tlie  absence  of  clonds  or  other  covering  to  in- 
tercept and  prevent  it,  and  from  this  caose  there  may  be  no  dew  under 
the  shade,  <tf  within  the  infinenoe  of  an  isolated  tree*  It  is  during  still 
nights,  when  this  process  is  most  active,  that  summer  frosts  generally 
happen.  But  on  the  other  hand,  the  dew  is  more  commonly  abundant 
near  the  border  of  a  woodland,  where  the  radiation  may  be  less,  yet  the 
moistuve  is  more,  and  a  less  amount  of  cooling  may  be  suffic:ent  for 
the  precipitation  of  dew. 

It  has  also  b^n  noticed  that  a  windy  night  is  seldom  a  dewy  one«  and 
it  is  quite  probable  that  the  greater  amount  of  dew  along  the  borders  of  a 
gfove  nay  be  in  part  ooeasioned  bv  the  calm  in  the  air.  ^^  When  the 
dew  is  formed,''  says  E^aemitz,*  ^*  it  often  disappears  very  quickly,  if 
the  wind  rises,  or  the  atmosphere  is  disturbed,"  a  circumstance  most 
likely  to  occur  in  the  open  fields.  Under  like  conditions  of  moisture, 
the  greater  amount  of  dew  there  is  the  gi*eater  is  the  cooling  and  the 
tdHdeney  to  ftoBt  I  and  instances  may  occur  in  which  places  within  the 
calm  on  the  lee  side  of  a  woodland  might  freeze,  while  the  open  country 
exposed  to  a  gentle  wind  might  escape. 

Bhelter-belts  for  preventing  highways  against  the  obstruction  of  drifting 
snows.    Project  of  a  la/w. 

The  importance  of  this  subject  is  often  realized  in  the  Northern  States, 
where  snows  even  of  moderate  depth,  in  places  peculiarly  exposed  to 
heavy  winds,  will  often  cause  serious  obstruction  by  drifting  across  the 
roads.'  Various  devices  have  been  employed  to  prevent  these  evils, 
such  as  high  and  close  board  fences,  the  removal  of  all  fences  in  winter, 
or  what  is  nearly  equivalent,  the  use  of  wire  instead  of  rails  or  boards ; 
but  none  of  these  appear  so  efiTectual  as  a  close  and  well-kept  screen  of 

>  TMrd  Report  ofTVustees  of  IlHnak  Industrial  UwivenU^f  p.  361. 

*  MeUoroloif  ;  Walker's  TnmslttUeD,  p»  107. 

*  Travellers  on  the  UDlon  Pacific  and  other  railroads  crossing  the  Plains,  mnst  bava 
noticed  tbe  devices  sui^gested  by  experience  for  arresting  toese  drifts.  The  snows 
might  not  fall  more  than  a  few  inches  deep,  bnt  wonld  accnmnlate  in  places  to  many 
feet  in  depth.  Besides  snow-sbeds  entirely  covering  the  road  in  places  of  great  ex- 
poenre,  board  fences  across  the  direction  of  prevailing  winds,  and  sometimes  5  or  6  of 
these  in  snoeessiou,  have  been  placed,  with  the  view  of  precipitating  the  snows  before 
reaching  the  track.  Some  of  these  are  movable,  and  are  raised  two  or  three  times  dar- 
ing the  winter,  as  they  become  buried.  In  places  where  the  planting  of  broad  ever- 
green belts  is  possible,  they  wonld  doubtless  prove  au  efieotnal  remedy. 
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evergreen  trees,  with  branches  extoDding  to  the  ground,  like  the  Nor- 
way sproce,  and  of  snffloient  widths  to  obstruct  the  sweeping  winds  and 
moving  snows.  A  single  row  of  trees  will  beldom  be  sufficient  for  tlxis 
purpose,  and  generally  at  least  three  rows  will  be  found  necessary. 
Where  liable  to  injury  from  cattle  might  happen,  a  light  fence  or  h^ge 
of  Osage  or  other  thorns  might  be  needed  on  the  exposed  sides. 

Believing  that  a  law  might  secure  the  requisite  authori^  for  estab- 
lishing such  screens  wherever  needed,  we  submit  the  following  draught 
as  embracing  its  essential  provisions.  Some  modiflcations  would  be 
necessary  to  apply  it  to  the  local  organizations  of  town  or  county  gov- 
ernment in  particular  States. 

AN  ACT  for  the  plADtlng  of  alieltM-*belU  for  the  pmteetfon  of  roada  agaiott  (tIlftiz^(  mowi. 

Sbction  1.  Be  it  enaoUd,  ^o.,  That  the  commiMionen  of  highways  [or  other  offloen 
having  charge  of  town  roadt]  are  hereby  aathorised,  upon  applioatioD  in  writiiia  by 
three  treehoiaers,  representiDK  that  oertaln  parts  of  the  poblic  highways  are  liable  to 
obstraction  from  drifting  snows,  to  summon  a  Jary  of  six  disinterested  freemen,  resi- 
dent of  the  town,  to  Tiew  the  premises  and  take  evidence  as  to  the  laets  aUegeo.  If, 
in  the  Judgment  of  this  jnry,  a  slielter-belt  of  trees  or  shmbs  along  the  border  of  tin 
highway  wonld  prevent  the  drifting  of  snows  in  winter,  at  the  places  specified,  they 
may,  by  an  instrament  in  writing,  filed  and  recorded  in  the  office  of  the  town  clerk 
[or  other  local  office  of  record],  declare  the  necessity  for  protection  within  the  dis- 
tances specified,  and  a  sufficient  width  of  land  may  be  surveyed  and  taken  upon  pay-' 
ment  of  its  value,  by  a|{reement  with  the  owner,  or  if  not,  by  appraisal,  in  the  sama 
manner  as  land  is  acquired  for  the  opening  of  new  roads. 

Skc.  2.  The  said  commissioners  are  further  authorized  and  required,  af^er  acquiring 
the  additional  width  of  roadway  as  above  mentioned,  to  cause  tne  same  to  be  planted 
with  at  least  tliree  rows  of  evergreen  trees,  of  such  kinds  as  they  may  be  deemed  best 
suited  for  the  purpose,  and  as  closely  together  as  may  be  necessary  to  o£Ebnd,  when 
grown,  a  sufficient  screen  against  drifting  snows. 

Ssc.  3.  The  middle  of  said  shelter-belt  shaU  be,  as  near  as  mav  be,  on  the  outer  line 
d  the  highway,  as  it  existed  before  the  belt  was  ordered,  and  the  outer  rows  shall  be 
set  opposite  the  spaces  of  the  middle  row,  so  as  to  best  secure  the  objects  for  which  tka 
planting  is  done.  A  sufficient  fonce  for  the  temporary  protection  of  the  plantatioa 
while  young,  may  be  built  within  the  limits  of  the  highway,  not  more  than  one  cod 
from  the  middle  line  of  the  proposed  soreea. 

Skc.  4.  The  planting,  protection,  and  maintenance  of  such  6helter>belt  shaU  thence- 
forth be  a  public  charge,  in  the  same  manner  as  the  repairs  and  maintenance  of  tlie 
public  highways.  It  shall  be  discretionary  with  the  commissioners  of  highways  to 
apply  the  assessment  of  labor,  of  the  owner  of  adjacent  landp,  to  the  planting  and  care 
of  such  shelter-belt,  or  to  contract  with  some  person  skilled  in  the  care  of  trees,  ne  ihcgf 
may  deem  most  effectual,  for  securing  its  proper  growth  and  maintenance.  They  shall 
be  required  to  submit  at  the  aunual  town  meeting,  a  written  report,  with  a  i4&temoBt 
of  expenses  incurred  on  tills  account,  and  such  recommendations  as  they  may  deem 
proper  concerning  it. 

8icc.  5.  Whenever  any  railroad  company  now  existiDg  or  that  may  hereafber  be 
formed  under  the  laws  of  this  State,  shaU  deem  it  necessary  to  plant  screens  of  evet>- 
green  trees  to  prevent  the  drifting  of  snows  in  winter,  and  the  width  of  their  roadway 
is  not  sufficient  for  this  purpose,  they  may  acquire  such  additional  width  as  may  ap- 
pear necessary  for  this  purpose,  in  the  same  manner  as  land  may  be  taken  for  new 
railroads ;  but  land  so  taken  shall  be  used  for  no  other  purpose  than  the  planting  and 
mainteDance  of  shelter-belts  as  aforesaid,  and  if  not  planted,  or  if  abandoned  for  thiA 
use,  the  title  shaU  revert  to  the  owners  of  the  acUacent  lands. 

The  valne  of  screens  against  drifting  snows  has  been  recognized  in 
Europe,  and  they  have  sometimes  been  planted  at  considerable  expense 
and  under  difficult  circumstances*  The  following  account  of  the  neces- 
sities that  led  to  this  undertaking,  and  the  methods  employed  in  its 
execution,  will  afford  suggestions  of  valne  in  like  attempts  at  planting 
in  all  snowy  countries': 

Boads  laid  out  over  mountains  and  elevated  grounds  are  frequently  blockade  by 
the  snow,  the  removal  of  which  occasioDs  every  year  a  considerable  expense.  Travel 
is  especially  liable  to  interruption  iu  those  places  where  the  road  is  a  deep  cut^  be^ 

1  Annalea  dw  PanU  tt  Cka%aa^,  3  ser.,  rvii,  p.  Ill  (1868),  it  being  an  article  by  IL 
Compte-Grandchamps,  engineer  of  roads  and  bridges. 
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OMue  ibe  snow,  driTen  by  the  wind,  in  eddies  more  or  leie  thick,  tends  to  fall  where 
ibedistnrlMmee  of  the  air  is  lees  felt,  that  is,  in  trenches  and  on  the  slopes  of  hillii, 
where  it  rapidly  piles  np  to  the  level  of  the  country  a^aoent,  and  renders  expensive 
labors  necessary  to  open  the  way,  so  as  to  make  it  passable  for  teams.  Bat  the  way 
iaaoaore^  apeiied  before  it  disappears  again,  as  soon  as  the  wind  begins  to  blow,  so 
as  to  carry  the  snows  before  it.  ^ 

This  effect  was  seen  with  remarkable  intensity  before  1849  npon  the  imperial  rofad 
No.  B2,  of  Koanne-on-the-Bhone,  between  Saint-Etienne  and  Bonrg-Argental,  upon 
the  plateaa  called  De  la  R^pabliqne,  at  the  great  tarn  near  the  vill^  of  Ruthiange. 
At  this  part  of  the  roote  the  road  rises  from  a  point  537  meters  (1,772  feet)  to  an  el&- 
vatioB  of  1,140  meftras  (3,740  feet)  above  sea-level,  to  clear  the  Pila  Range  at  the  ridge 
of  Grand-Bois,  from  which  it  descends  toward  Bonrg-Argental  by  following  the  left 
bank  of  the  Argental  Biook,  in  the  coarse  of  which  it  crosses  several  secondary  ravines 
which  Join  this  stream.  The  storms  reign  in  these  elevated  regions  with  a  violence 
elsewhere  unknown,  and  the  snows,  borne  by  the  winds,  are  rapidly  carried  great  dis- 
tances and  dropped  into  the  ravines  to  the  depth  of  many  meters.  The  road  then 
vbc^y  disappears  under  the  banks  of  snow,  and  the  traveler  has  nothing  to  guide  his 
way  but  the  pyramids  of  stone  built  at  certain  distances  apart  along  the  way,  and 
the  intearraption  of  travel  has  been  so  grave  an  inconvenience,  that  the  mail  post  from 
Paris  to  Marseillee  has  been  obliged  sometimes  to  wait  at  Saint-Etienne  for  the  road 
over  the  Pila  to  be  cleared,  before  pursuing  its  course  to  Roanne-on-the-Rhone,  at  a 
eost  sometimes  of  6,000  frtmcs,  to  say  nothing  of  losses  to  private  credit  and  business 
intmstod  to  the  postal  service. 

The  road  was  m&m  particularly  intercepted  upon  the  naked  plateaux,  or  upon  the 
man  steeply  inclined  slopes,  where  there  was  no  shelter  from  the  north  winds,  but 
throogh  the  woods  the  travel  was  never  interrupted,  however  severe  the  storm,  and 
tiie  track  when  once  broken  through  remained  open  all  winter.  But  in  the  exposed 
parts  of  the  road  the  trenches  were  filled  up  as  soon  as  they  were  made,  and  it  became 
neeesaary  to  work  day  and  night  to  keep  the  road  open  for  travel.  The  mail  poet 
eenld  only  be  got  over  with  incredible  efforts,  drawn  by  10  yoke  of  oxen,  or  from  10 
to  15  horses,  and  requisitions  were  often  made  upon  the  inhabitants  of  the  vicinity 
and  their  teams,  yet  without  advantage. 

The  idea  of  sheltering  the  roat^  by  planting  trees  very  naturally  presented  itself. 
The  project  was  studied  to  this  end  in  1847,  and  put  in  execution  some  years  later. 
Those  parts  of  the  road  where  the  eiroula^n  was  always  interrupted  during  the 
stormy  season  have  been  shrttered  by  four  massive  plantings  of  evergreen  trees,  which 
aie  more  closely  set  in  the  steeper  slopes.  Their  breadth  varies  firom  37  to  83  yards. 
Two  of  these  screens  have  been  planted  on  the  plateau  De  la  R^publique;  the  first  311 
yards  long  and  37  to  76  yards  wide,  and  the  other  1,917  yards  long  by  36  yards  wide. 
The  two  oiher  soreeos  are  along  the  G^od  Toumant,  on  a  very  steeply  inclined  sur- 
fkee,  and  are  360  and  335  yards  long,  and  48  to  50  yards  wide. 

These  plantations  were  begun  in  March,  1849,  and  were  continued  to  the  end  of 
April,  1851.  The  trees  selected  were  evergreens  of  various  kinds,  such  as  spruces, 
Ewopean  and  American  silver  fir,  larieo  pine,  Slo.,  and  the  larch,  set  about  a  yard 
apart.  When  planted,  they  were  from  30  fnohes  to  4  feet  in  height ;  the  smaller  ones 
forming  the  first  row  along  the  roadside  and  the  larger  being  placed  a  little  farther 
back.  They  were  all  planted  with  the  ball  of  earth  adhering^  to  their  roots,  and  were 
delivered  the  next  day  after  they  were  taken  from  the  nurseries,  being  supplied  by  M. 
.  MnMauze,  nurseryman  at  Bourg-Argental,  who  undertook  the  contract  for  planting. 
The  area  planted  was  a  little  less  than  15  acres,  and  the  cost  amounted  to  37,174i 
Ihmcs,  or  about  3,478  francs  per  acre,  divided  as  follows : 

Purchase  of  land w 14,381  83 

lJ71i  meters  of  excavation  for  planting,  at  1.144  franc 1, 339  43 

43.380  trees,  at  0.455  franc 19,382  90 

1,767  trees  broken  by  the  snow,  at  0.455  franc « 603  98 

32,327  guardian  trees  ((»toar«), at  0.455  franc 1,466  33 

*  — 33,793  63 

Total 37, 174  45 

These  plantations  were  scarcely  finished  when  the  result  surpassed  the  hopes  that 
bad  been  formed,  and  the  very  first  year  the  snow  was  retained  by  the  young  fir  trees 
so  that  it  did  not  drift  the  road  that  was  to  be  protected.  Since  then,  the  movement 
of  the  winds  has  been  mote  and  more  interrupted,  and  in  proportional  degree  the  ex- 
pense of  opening  the  road  has  been  reduced,  so  that  it  is  now  quite  easy  to  keep  it 
open  for  travel  through  the  worst  seasons.  The  trees  are  now  growing  very  vigor- 
ously, and  some  had  incr««sed  more  than  a  yard  in  height  in  1858,  completely  assuring  a 
dense  massive  growth  in  the  future.  Each  of  the  tracts  planted  is  surrounded  by  a 
deep  ditch,  the  soil  from  which  «fas  thrown  inward  toward  the  trees,  to  prevent  cattle 
£rom  reaching  them. 
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Had  It  been  praetioable  to  ^nt  each  piece  of  gromid  witb  younger  trees  tbe  eoat 
would  have  been  mneh  leas,  bat  the  eflBsct  woold  not  have  boao  immediate,  nor  the 
reaalt  so  ooDclotive ;  and  we  mar  now  safely  affirm,  that  there  is  no  locality  where  It 
is  not  possible  to  prevent  the  drifting  of  snows  along  the  roads  by  means  of  phudta- 
tious  of  trees  properly  placed,  and  at  a  cost  seldom  exceeding  SO  francs  per  meter,  linear 
measnre. 

If;  howevOT,  it  was  necessary  to  protect  a  greater  length  of  road,  it  would  be  profit- 
able to  proceed  more  economically,  by  pUnting  younger  trees,  that  is  to  say,  pines  and 
larches  at  two,  and  fin  and  spraces  at  three  years  of  age.  The  effect  wonld  be  felt  some 
years  later,  hot  tbe  sacoess  wonld  not  be  less  certain,  and  in  this  case  the  xvlatire  eost  of 
planting  woold  not  exceed  150  fk^ocs  the  hectare  (60  francs  per  acre),  divided  as  fol- 
lows :  10,000  trees  at  0^.01  per  hectare,  100  francs ;  planting  at  0^.005  each,  60  Arancs. 

To  this  we  most  add  the  price  of  the  land,  which  would  vary  according  to  the 
locality. 

Bnccess  in  snch  labors  will  depend  chleflj  upon  the  ehoieeef  reeinoM  species  of  Ums 
that  it  may  be  coavmient  to  plant  at  the  ^ ven  place,  and  npon  the  care  bestowed  upoa 
the  setting  of  the  yooag  trees.  From  this  it  may  not  be  improper  to  enter  somewhat 
into  details. 

The  resinons  trees  especially  thrive  npon  high,  bleak,  and  nigged  monntalne;  tho 
Pimua  9fihmtri9y  upon  soils  of  every  kind ;  ibe  larico  pine,  on  exposed  riopea,  facing  the 
west  and  sonth ;  the  maritime  pine,  on  the  sands  and  alluvial  soils  of  low  grounds ;  and 
ihe  Wejrmonth  pine,  on  deep,  loose  soil,  and  with  an  exposure  toward  the  southwest. 

Tbe  firs  thrive  upon  the  highest  mountains,  in  a  deep,  fresh  soil,  and  on  slopes  ex- 
posed to  the  north  and  west.  The  spruce  is  very  easy  to  plant,  as  i^  multiplied  and 
fibrous  roots  fscilitate  its  hold  firom  the  height  of  6  indies  to  10  feet  The  larch  ahooM 
be  piloted  in  ground  loosely  broken  and  of  sufficient  depth,  at  a  distance  from  trees  of 
different  kind,  and  with  a  southern  aspect.  As  for  the  cedars,  few  grounds  agree  with 
them,  and  on  eastern  exposure  sheltered  from  the  north  should  be  preferred ;  as  also 
a  deep  soil,  rather  dry  than  otherwise.  They  are  difficult  to  make  live;  and  rMrard 
should  be  had  to  the  nature  of  their  roots,  which  are  long,  brittle,  aad  but  mte 
branched. 

The  method  of  planting  would  vary  according  to  the  size  of  the  trees.  When  the 
height  exceeds  20  inches,  the  bdes  should  be  a  foot  square  and  15  inches  deep;  tiie 
soil  taken  out  should  be  thrown  one  side  by  itself  the  tree  with  its  ball  of  earth  piaeed 
and  surrounded  up  to  the  crown  of  the  root  with  mellow  soil  finely  broken,  and  the 
turf  taken  from  eaeh  hole  returned  to  ita  place  at  the  foot  of  the  tree ;  so  that  it  mi^ 
maintain  a  certain  fipeshness  around  the  roots.  If  sods  are  wanting,  we  may  use  flat 
stones  for  this  purpose,  which  answer  the  same  end. 

Trees  from  3  to  5  years  old  may  be  planted  quite  economically  by  two  good  laborort 
working  together ;  one  making  the  hole  with  a  square  pointed  pick  and  deepening  it 
with  a  pointed  one,  while  theot^  at  once  plants  the  tree  while  the  soil  is  still  damp. 
The  trees  f»honld  be  carried  in  a  covered  pannier,  and  kept  from  the  action  of  the  sun 
and  air.  The  workman  who  does  the  planting  carries  a  short-handled  spado,  with 
whieh  he  empties  the  hole.  He  then  places  the  tree,  spreading  ^e  roots  In  every 
direction,  and  taking  the  greatest  care  that  none  of  ihem  are  brobm  off.  They  are 
then  covered  with  £rosh,  mellow  soil,  and  the  operation  is  finiriied  by  carefully  preas- 
ing  the  soil  against  the  tree  with  the  foot,  or  the  handle  of  the  pick.  Two  skillful 
workmen  will  plant  from  500  to  1,000  trees  in  a  day.  Besinous  trees  should,  from 
their  nature,  be  planted  not  more  than  a  meter  apart,  so  as  to  mutually  protect  one 
another ;  and  it  will  be  easy  to  take  out  the  smaller  ones  to  fscilitate  the  growth  of 
tbe  larger. 

In  conclusion,  the  planting  of  evergreen  trees,  with  an  intelligent  understanding 
of  oondition  and  reqniremento.  will  prevent  the  drifting  of  snows,  and  tbe  large  ex- 
penses necessary  for  keeping  tne  roads  open  for  travel  during  tbe  winter  season.  We 
cannot  doubt  of  success,  if  we  choose  the  kinds  of  trees  most  suitable  for  the  soil,  aspect, 
and  exposure  in  which  they  will  be  placed.  The  experience  gained  within  the  last 
few  years  along  tbe  impeniu' road  No.  82,  with  points  of  elevation  ranging  fiom  900 
to  1,200  meters  (2,952  to  3,676  feet)  above  sea-level,  leaves  no  chance  for  doubt  in  this 
regard,  and  gave,  the  very  first  year,  the  most  satisfactory  resnlts. 

It  follows  from  this,  that  plantations  of  trees  would  be  equally  useful  along  rail- 
roads, replacing  the  movable  screens  that  are  placed  in  winter  iUoE^  deep  cuts  and 
in  places  particularly  exposed  to  the  drifting  of  snows. 

SANITABY  BENEFITS  BESXTLTINa  FROM  TBBE-PLANTINa. 

A  circamstauce  has  been  noticed  at  Palo,  a  railroad  station  between 
Givita-Yeoehia  and  Borne,  which  tends  to  show  theeffeot  of  forests  upon 
the  public  health.    For  many  years  a  piece  of  woods  had  stood  between 
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this  place  and  atnalarioos  diatriet  to  tbe  soath,  and  while  this  remained 
the  place  was  healthy.  This  was  cat  dowu,  and  presently  the  soath 
winds  brought  in  the  fevers  from  the  pestilential  district.  Manziana, 
a  plaoe  lately  almo^  wholly  free  from  malaria^  has  suffered  in  like  man- 
ner sincetheshepherds  have  setftretoanoliveforest  a^jaoent.  Asimilar 
phenomenon  was  observed  at  8ez£6.  At  Snpino  the  arrondissement  of 
I'rosinone  formerly  ^ssed  for  healthy,  bat  since  the  catting  off  of  a 
piece  of  woods  the  malaria  soon  became  seaf ed,  and^  in  a  little  time, 
mmiy  of  the  inhabitants  fell  vietims  to  disease.^ 

Laneisoi  relates  that  theinsalutoity  of  Borne  waa  notably  increased  in 
the  days  of  Gregory  XIII,  when  a  pine  forest  to  the  soath  was  cnt  down 
becanse  infested  by  brigands. 

On  the  other  hand,  oases  are  not  wanting  to  prove  the  happy  effiect 
of  planting  trees.  One  of  the  most  striking  of  these  is  that  of  the 
Abbey  of  Trois-Fontaines,  near  Borne,  which  passed  for  some  time  be- 
fore, as  on^  of  the  mostinsalnbrioos  and  fever-breeding  places  in  all  the 
campagna  of  Borne,  bet  which  for  tbe  last  three  yeaxs  has  enjoyed 
some  relief  from  a  yonng  plantation  of  the  Euealyptuei  and  the  success 
which  has  followed  this  experiment  will  donbtless  lead  to  further  plant- 
ing, and,  perhaps,  to  the  restoration  of  a  region  hitherto  notorionsly 
nnhealthy  to  its  ancient  salubrity.  Examples  of  success  in  coauter- 
acting  the  pestilential  emanations  firom  marshes  by  planting  this  tree 
are  also  reported  from  Algeria.  It  is  supposed  to  operate  partly  by 
idMovbing  hamidity  from  Uie  soU,  and  partly  through  the  camphor- 
ated exhalations  from  its  leaves,  purifying  the  atmosphere  to  their  lee- 
ward. The  miasms  appear  to  be  condensed  by  filtering  through  the 
foliage  of  trees,  while  the  oxygen,  liberated  by  the  leaves,  contributes 
i^ll  farther  to  purify  the  air.^  The  direct  and  incidental  benefits,  in  a 
sanitary  pc^nt  of  view,  that  are  d^ved  from  the  presence  and  proper  dis- 
tribution of  woodlands  cannot  be  considered  in  detail  in  this  connection. 

BAIN& 

As  has  been  already  remarked,  the  extent  and  distribution  of  our 
original  forests  was  largely  dependent  upon  the  amoant  of  rain  fall  and 
its  due  proportion  in  the  several  seasons  of  the  year.  There  is  no  part 
of  the  country  unfavorable  to  forest-growth,  where  these  essential  con- 
ditions exist  in  proper  degree }  although  from  other  causes*  as,  for  exam- 
ple, annual  running  fires,  a  region  may  not  have  borne  trees  within  our 
recent  historic  period. 

From  records,  kept  through  more  than  CO  years  at  military  posts — ob- 
servations at  academies  and  colleges,  and  by  voluntary  observers  under 
instructions  from  the  Smithsonian  Institutioti,  and  more  recently  from 
records  made  by  specially  qualified  observers  under  the  Weather  Signal 
Service  of  the  War  Department,  we  are  enabled  to  judge  as  to  what  this 
distribution  of  the  rain-fidl  now  is,  and  in  some  instances  what  it  has  been 
through  a  long  series  of  years.*  It  is  proper  to  notice  tbe  fact  that  the 
results  thus  far  obtained  do  not  justify  the  statement  that  the  amount 
of  rain  filing  annually  has  varied  materially,  taking  a  series  of  years 
together,  or  that,  whether  forests  are  present  or  absent,  there  is  any 
notable  increase  or  decrease  of  the  general  average  amount  in  different 
years.  In  fact,  this  cannot  be  determined  with  any  degree  of  precision 
until  these  series  of  records  shall  have  been  carried  through  a  very  long 
period. 

'  Bevue  de9  Eawa  et  F<n^,  1875,  363. 

*  VIgiene  ddla  Campagna  e  oUta  di  Btma^  P.  BalestrtL    Borne,  1875. 
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Bat  between  the  resolts  of  single  years  there  is  great  irregnlarity,  and, 
as  many  think  from  a  stndy  of  these  records,  an  increasing  irr^alarity, 
in  the  amount  of  annnal  rain-fall.  There  can,  however,  be  nothing  more 
certain  than  that  in  many  places,  there  is  a  great  and  increasing  irregu- 
larity in  the  distribution  of  the  rain-fall  through  the  several  months  and 
seasons  of  the  year,  and  a  tendency  to  droughts,  fkxKLs,  and  uncertiUn 
crops.*  .  . 

These  irregularities  have  suggested  to  some,  tiie  theory  of  cycles,  and 
various  periods  k>{  retuiii  have  been  mentioned,  but  none  definitely 
proved.  Among  other  theories  is  one  that  seeks  to  show  a  connectioa 
between  rainy  seasons  and  the  frequency  of  spots  on  the  sun.  But  we 
know  with  certainty  only  this  fact,  that  from  year  to  year  there  is  the 
same  amount  of  exposure  of  oceans,  lakes,  and  other  water  surfaces  to 
the  sun,  and  that,  in  all  probability,  the  amount  of  water  raised  by 
evaporation  is  about  the  same  year  by  year.  The  precipitation  of  tiUs 
moisture  occurs  whenever  and  wherever  the  air  which  coiftains  it  b^ 
comes  cooled  down  to  the  degree  of  saturation  or  below,  and  while  some 
regions,  from  their  prevailing  winds,  and  their  mountains  or  other  cir> 
cumstances  of  their  conformation,  are  sure  to  receive  copious  and  oit&Q 
periodical  rain-falls,  other  regions  are  less  favored  by  these  conditions 
that  insure  this  result,  and  the  amount  of  rain  varies  according  as  the 
causes  operating  to  bring  about  precipitation  exist  or  are  wanting. 
Every  cause  tending  to  increase  the  humidity,  or  to  reduce  the  temper^ 
ature,  is,  so  far  as  it  appears,  a  cause  of  rain.  We  think  it  is  suffloiently 
shown  by  observations  in  all  countries  where  forests  exist  that  their 
presence  tends  to  this  eflTect  in  greater  or  less  degree,  and  sometimes  in 
a  manner  so  marked  that  there  can  be  no  mistaking  the  relation  of 
cause  and  effect. 

Our  space  will  not  permit  ns  to  present  tables  showing  the  distribu- 
tion of  rain-fiall  in  different  regions.  Extensive  series  are  already  pub- 
lished and  easily  accessible ;  but  unfortunately  we  have  not  as  yet  a 
single  instance  in  which  carefully-conducted  experiments  have  been 
made  to  show  by  actual  measurement,  by  degrees  and  quantities,  the 
differences  that  exist  in  the  rain-fall,  or  in  the  causes  that  tend  to  pro- 
duce it,  within  woodland  and  in  the  open  fields  adjacent.  Until  su<Ai 
stations  are  established  we  must  depend  upon  what  can  be  learned 
from  such  records  in  Europe,  and  upon  accidental  circumstances  that 
now  and  then  afford  facts  of  unquestionable  meaning,  for  the  rest. 

As  for  records  of  floods  no  year  passes  without  them,  and  in  some 

^  A  eystem  of  weather  records  by  Toliuiteer  observers  has  been  organised  in  Iowa 
tbrongb  tbe  efforts  of  Dr.  GastaTos  Hmricbs,  prolbssor  of  Physical  Scieoce  in  thit  Uai- 
yersity  of  Iowa,  the  central  station  being  at  Iowa  City.  Abont  sixty  observers  have 
been  secured,  and  observations  are  made  thrice  daily  (8  a.  m.,  noon,  and  8  p.  m.),  In- 
dnding  temperature,  rain-fall,  winds,  and  clouds.  For  convenience  of  reference,  the 
State  w  divided,  by  township  lines  77-78  and  89-00,  and  range  lines  14-*15  and  30-31, 
into  0  didtriots.  The  system  promises  to  become  one  of  great  praotioal  interest  t«  tba 
Siat«.  It  has  hitherto  received  no  legislative  aid,  and  depends  cliiefly  npon  the  effiortt 
of  the  originator. 

It  is  thought  that  a  comparison  of  records,  which  extend  more  or  less  imperfeetly 
through  a  period  of  over  thirty  years,  shows  a  perceptible  change  of  climate,  and  mors 
frequent  droughts. 

The  raio-fAlTshows  that  in  1876  the  lines  of  eqnal  amoont  correspond  very  nearly  vHth 
those  of  eqnal  quantity  of  woodlands,  and  that  thote  parts  of  the  htate  which  have  a  h^ 
percentage  of  forest  surface  are  those  that  receive  the  greatest  amount  of  rain-faU,  This  coin- 
cidence is  of  the  highest  practical  interest,  audit  matters  bnt  little  whush  fact  has  pre- 
cedence as  the  cause,  or  which  is  the  effect,  so  long  as  the  r  relation  remains  the  same, 
and  one  of  them  is  directly  under  our  controL— (jPir«<  Annual  Bepartofthelowa  Weathmr 
Stations,  p.  50.) 
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years  tbe  amoant  of  life  and  property  destroyed  is  enormoas.^  The 
oooeeqaences  of  these  floods  in  other  conutrieB,  more  especially  iu  the 
Alps  and  Pyrenees,  have  been  so  disastrous,  and  the  caoses  so  appar- 
ent, that  the  governments  of  France  and  Switzerland  have,  in  recent 
years,  taken  extraordinary  care  to  prevent  their  recurrence,  and  with 
reasonable  prospect  of  entire  success.  The  methods  employed  to  effect 
this  object  will  be  more  fully  described  on  a  subsequent  page. 

In  comparing  the  climate  of  the  United  States  with  that  of  Bussia, 
we  find  some  points  of  resemblance  that  deserve  notice.*  The  greater 
peart  of  that  country  and  of  Western  Siberia  belongs  to  the  region  of 
$ommer  rains ;  yet  it  is  divided  into  two  well-marked  oones,  with  different 
vegetation— the  forest  region  and  the  steppes.  In  the  former  of  these, 
the  most  rain  falls  in  July  and  August,  and  in  the  latter  in  June.  In 
its  meteorological  relations,  the  steppe  is  a  region  where  arborescent 
vegetation  is  interrupted,  or  at  least  greatly  checked,  from  want  of  moist- 
ure. This  want  of  humidity  reveals  several  distinct  characteristics, 
such  as  the  want  of  rains  in  the  summer  season,  extreme  dryness  of  the 
air,  and  an  arid  soil.  This  latter  condition  is  the  most  important,  be- 
eanse  if  it  could  be  neutralized  either  by  natural  infiltration  or  by  irriga- 
tion, we  might  have  trees  in  the  driest  country  in  the  world.  Less  rain 
iiills  in  summer  in  the  south  of  France  and  in  a  large  part  of  Italy  than 
in  Sonth^n  Bussia;  but  these  countries  have  no  steppes,  and  the  cul- 
tivation of  trees  has  there  been  long  regiurded  as  among  the  surest 
branches  of  rural  economy.  In  those  countries,  however,  the  autumn  is 
rainy,  the  foil  of  rain  averaging  3  to  3^  millimeters  a  day,  so  that  tbe 
deeper  strata  of  the  soil  imbibe  the  water,  and  are  able  to  supply  to  the 
roots  the  moisture  evaporated  from  the  leaves,  through  the  long  summer 
droughts. 

On  the  steppes,  however,  the  greatest  amount  of  rain  falls  in  June, 
as  heavy  showers,  which  flow  off  on  the  surface,  until  lost  in  tbe  ravines. 
The  autumn  is  dry,  and  the  winter  neither  long  nor  snowy.  The  melt- 
ing of  snows  in  spring  affords  but  little  water.  But  in  Northern  and 
Central  Bussia  the  case  is  different.  The  annual  amount  of  rain  is  but 
a  little  more  than  on  the  steppes,  but  the  snow  falls  deep,  and  lies  on 
tbe  ground  through  five  months  of  the  year.  When  it  melts,  it  sinks 
deeply  into  the  soil.  Besides  this,  the  summers  are  cooler,  and  the 
sains  oftener  fall  in  fine,  misty,  and  protracted  showers.  This  explains 
the  great  difierence  between  these  two  zones,  although  both  belonging 
to  the  region  of  summer  rains. 

It  is  moreover  impossible  to  trace  with  exactness  the  boundaries  of 
the  steppes.  The  forests  begin  to  disappear  on  exposed  southern  slopes, 
in  etovated  regions,  and  where  the  soil  is  dry ;  then  the  forests  will 
i^p^r  only  along  the  rivers;  and  at  last  the  trees  will  be  found  only  in 
locations  where  there  is  a  natural  infiltration,  or  irrigation. 
.  Along  the  Baltic  we  have  a  belt  of  autumnal  rains  and  heavy  forest 
growth.  In  the  Ural  Mountains  there  is  less  exposure  to  severe  droughts, 
out  farther  south  we  find  a  zone  of  June  maximum,  and  in  its  principal 
features  the  distribution  of  the  rains  follows  the  following  order :  After 

>  A  memorable  flood  in  the  Qenesee  River,  New  York,  began  March  16, 1865,  and 
Miaed  by  the  rapid  melting  of  deep  snows  in  the  hills  aronnd  its  upper  waters,  by 
mrm  winds  and  rains,  is  estimated  to  have  caused  a  loss  of  not  less  than  $1,000,000 
in  tbe  diy  of  Rochester,  and  some  estimates  fix  tbe  loss  at  three  times  this  amount. 
VaU  these  snows  been  reasonably  sheltered  by  woodlands,  it  is  quite  certain  that 
ibqrwoold  have  melted  more  slowly  and  probably  without  injurious  results. 
,  *  Jhe  iaots  hi  this  statement,  so  far  as  they  relate  to  Russia,  are  condeniiBed  from  an 
■rttde  by  A.  Wojeikof.  in  the  Bepertorium  fUr  Meteorologies  published  by  the  Imperial 
Acadony  of  Sdenoes,  Bt.  Petersburg  (1S70),  toI.  1^  part  2,  p.  167. 
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the  mazimam  of  Jnneu  we  find  a  reitolar  decrease  to  September, 
and  then  a^in  a  second  maximum  in  November,  diftiBriog  bat  a  little 
from  October.  From  Aogast  to  October  the  prevailiog  winds  are  east, 
and  in  the  month  of  November  tbey  become  southerly,  bringing  an 
increase  in  the  amonnt  of  rainfalL  After  considering  in  detail  the  ob- 
servations made  through  a  series  of  years,  and  many  oases  of  excep- 
tional droughts,  the  author  remarks  that  there  apiiear  grounds  for  believ- 
ing that  there  has  been  within  the  time  observed  a  perceptible  change 
of  climate,  more  especially  in  the  diminntion  of  the  cain^falK 

It  is  well  known  that  the  amonnt  of  forest  area  has  diminished  verv 
considerably  within  this  period,  and  it  is  fair  to  connect  the  two  coiaei- 
dent  facts  as  cause  and  effect.  Admitting  this,  the  conclosion  follows, 
that  with  increasing  forest  area,  there  would  be  a  decrease  of  drought, 
inversely  proportioned  to  its  amouiit. 

BETEirriON  OF  BNOWS  IN  WINTEB  AUD  EABLY  SPRWa. 

The  effect  of  woodlands  in  retaining  the  snows  where  they  fall,  and  in 
delaying  their  melting  In  the  spring,  has  been  everywhere  observed  in 
snowy  countries.  In  sueh  localities  the  snow  cannot  be  drifted  by  the 
winds,  and  when  it  melts  it  disappears  slowly,  sinking  into  the  smi, 
rather  than  flowing  <^  upon  tiie  surface*  The  effect  of  this  delay  in 
checking  a  too  early  appearance  of  fruit-blossoms  cannot  be  mistaken. 
The  result  is  in  &ot  quite  similar  to  that  of  considerable  areas  of  wat^, 
such  as  our  Northern  Lakes,  along  the  borders  of  which,  and  espedaliy 
on  the  lee-side,  fruits  are  found  to  flourish  with  the  greatest  success. 
In  a  country  interspersed  with  clumps  and  belts  of  wood^nds  the  snows 
drift  less,  and  their  melting  more  evenly  over  the  surface  cannot  fail  of 
being  beneficial  to  the  interests  of  agriculture,  Mid  more  especially  to 
meadows  and  pastures. 

Itis  observed  throoghont  the  mountaios  of  Colorado,  and  the  territories 
to  the  north  and  south  of  that  State,  that  the  north  slopes  are,  as  a  gen- 
eral rule,  much  more  heavily  timbered  than  those  that  face  toward  the 
south.  This  is  apparently  due  to  the  fact  that  the  winter  snows  are 
there  detained  the  longest,  and  that  the  soil  is  by  this  means  kept  moist 
and  sheltered,  while  under  the  exposure  of  the  sun's  direct  rays  the  soil 
becomes  dry  and  sterile.  To  this  rule  there  are,  we  believe,  but  few 
exceptions,  unless  due  to  a  local  circumstance  affecting  the  conditions 
over  a  limited  area.  The  effect  may  be  partly  due  to  the  shelter  thus 
afforded  against  drying  southwest  winds. 

The  Commissioner  of  the  General  Land  Office,  in  his  report  for  1874-^76, 
in  noticing  the  effect  of  excessive  ami  improvident  clearing  upon  the 
mountainous  regions  of  Califomia,  and  its  effect  upon  the  snows  and 
the  rainfall^says : 

Under  this  state  of  things  timber  has,  in  many  instances,  Wholly  disappeared  for 
miles  in  the  vieinity  of  the  large  mioing  oenf  era.  Incidentally  to  tMs^neral  waste 
is  another  result,  often  disastrous  in  immediate  effects  and  threatanmg  in  fntnxe 
conseqoences.  The  monntain-streams,  whose  steady  flow  is  important  Sike  to  the 
miner  and  to  the  asricnltnral  interests  of  the  valleys  and  plains  below^  are  fbd  by  the 
melting  snows.  Toe  steadiness  of  the  flow  of  those  streams — the  preservation  of  their 
volume  throoghont  the  year — so  long  as  natural  conditions  prevau,  is  in  a  great  meae- 
nre  due  to  the  fact  that  over  large  areas  of  the  higher  levels  the  rapid  melting  of  the 
winter's  accumulation  is  prevented  by  the  dense  shade  of  the  forests.  This  removed^ 
destructive  floods,  in  the  season  of  returning  warmth,  to  be  followed  later  by  soarci^, 
become  the  rule.  It  may  be  noted  also,  as  another  incident  to  this  total  destruction  of 
timber  along  the  cafions,  that  tnouf-nliaet  are  of  frequent  occurrence  in  the  denuded 
localities  of  the  mining  settlements,  and  that,  during  the  past  winter,  some  were  a^ 
tended  with  serious  loss  of  life  and  property. 
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Some  gardeners  in  the  Northern  States  have  a  sensible  way  of  retard- 
ing the  tendency  to  early  spring  growth  in  trees  that  would  be  otherwise 
li£U)le  to  injury  from  late  spring-frosts  by  packing  snow  around  a  tree, 
and  covering  it  with  sawdust,  straw,  or  leaves.  This  keeps  back  vege- 
tation till  the  danger  is  over,  and  delicate  exotic  trees,  not  quite  hardy 
raoogh  while  young  to  endure  the  elimate,  may  be  thus  accustomed  to 
their  location  until  sufficiently  hardy  to  live  alone.  It  is  a  practice,  of 
course,  limited  to  ornamental  and  orchard  planting,  as  a  forest-tree  that 
cannot  survive  without  this  help  might  better  be  given  up. 

NATURAL  DRAINAGE  FOLLOWING  THE  GLEARIKG  OFF  OF  WOODLANDS. 

A  cause  of  desiccation  is  sometimes  observed  to  operate  in  a  light 
gravely  soil,  after  the  woodlands  have  been  cut  off,  which  cannot  be  in- 
eluded  in  the  class  ascribed  to  climatic  changes.  It  often  happens  that 
small  perennial  streams,  having  their  beds  kept  up  nearly  level  with 
the  sudace  by  the  obstruction  of  roots  and  fallen  timber,  begin  to  deepen 
their  channels  by  the  action  of  the  current  as  soon  as  these  obstacles 
are  removed.  As  a  consequence,  the  land  adjacent  beoomes  drained, 
and  soil,  before  considered  damp  and  even  marshy,  may  become  dry 
and  even  arid*  The  most  effectual  remedy  in  such  cases,  where  they 
become  inconvenient,  would  be  to  set  willows  abundantly  along  the 
banks  and  near  the  bottom  of  the  channel,  by  which  obstructions  would 
be  created,  and  the  drainage,  with  proper  attention,  kept  at  such  depth 
as  might  prove  most  beneficial  to  the  soil. 

INFLUENCE   OF  WOODLANDS    UPON    SPRINGS,  RIVERS,  AND  STREAMS, 
AND  IN  CAUSING  DROUGHTS. 

It  is  a  matter  of  common  remark,  that  our  streams  diminish  as  the 
woodlands  are  cleared  away,  so  as  to  materially  injure  the  manufacturing 
interests  depending  upon  hydraulic  power,  and  to  require  new  sources 
of  supply  for  our  State  canals,  and  for  the  use  of  cities  and  large  towns. 
Hany  streams  once  navigable  are  now  entirely  worthless  for  this  use. 

The  mode  in  which  this  influence  operates  will  be  readily  understood, 
when  we  consider  the  effect  of  forests  upon  the  humidity  and  the  tem- 
perature of  the  air. 

A  deciduous  tree,  during  the  season  when  in  foliage,  Is  constantly 
drawing  from  the  earth  and  giving  off  from  its  leaves  a  considerable 
amount  of  moisture,  and  in  some  cases  tbis  amount  is  very  great.  This 
change  of  state,  from  a  fluid  to  a  gaseous  condition,  is  a  cooling  pro- 
cess, and  the  air  near  the  surface,  being  screened  from  the  sun  and 
firom  the  wiods,  becomes  by  this  means  so  humid,  that  a  rank  succulent 
vegetation  often  springs  up  and  thrives,  which  in  an  open  field  would 
wither  and  perish  in  an  hour.  The  air,  being  thus  charged  with  moist- 
ure and  cooled,  does  not  take  up  by  evaporation  the  rains  which  fall, 
and  the  soil,  being  more  open,  readily  allows  the  water  from  melting 
snows  and  from  showers  to  sink  into  the  earth,  from  whence  a  portion 
appears  in  springs  and  in  the  swamps,  which  give  rise  to  rills  and  streams. 

The  air  at  all  times  holds  more  or  less  watery  vapor  in  suspension,  and 
its  capacity  for  doing  so  is  increased  as  the  temperature  is  raised,  not 
by  a  steadily-gaining  rate,  but  more  rapidly  as  the  heat  is  increased, 
as  is  more  fuUy  shown  on  a  preceding  page  of  this  report.  There  can 
be  no  evaporation  when  the  air  is  saturated  with  moisture,  and  no 
deposit  of  water  in  any  form  nntil  the  temperature  is  reduced  to  the  point 
of  saturation.  It  is  not  yet  determined  as  to  how  far  the  cooling  and 
19  P 
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iDoisteniDg  inflaence  of  a  grove  may  extend.  It  tnnst  depend  npoo 
many  circamstances,  and  especially  upon  the  slope  of  the  surface  and 
the  direction  of  the  winds.  The  effect  is  often  apparent  to  the  eye 
from  the  freshness  of  the  herbage  in  adjacent  fields  for  many  rods  in 
width. 

In  noticing  the  influence  of  forests  npon  the  humidity  of  the  air 
within  them,  it  is  found  that  the  conifersB  differ  greatly  from  the  broad- 
leaved  deciduous  species,  the  former  being  drier  than  the  latter ;  and 
that  where  a  forest-growth  has  changed  from  the  latter  to  the  former, 
the  same  soil  will  be  drier  than  before.  Some  have  ascribed  this  to  a 
difference  in  the  amonnt  of  rain  retained  or  of  evaporation  given  off  by 
the  foliage ;  but  a  more  probable  reason  may  be  found  in  the  fact  that 
the  soil  in  woods  of  the  coniferous  class  is  more  e^rposed  to  the  sun,*  and 
that  the  surface-evaporation  is  therefore  more  active.  The  mat  of  dead 
foliage  is  more  pervious,  allowing  the  air  to  permeate  and  evaporation 
to  go  on.  The  tops  of  the  trees  of  this  class  are  less  uniform  in  height, 
and  are  therefore  more  exposed  to  the  winds,  which  also  tends  to  more 
evaporation. 

It  is  found  by  careful  observation,  that  different  kinds  of  timbers  pos- 
sess very  unequal  powers  for  the  absorption  of  water  from  the  soil  dur- 
ing the  active  season  of  vegetation,  and  that  it  is  generally  in  inverse 
proportion  to  the  density  of  the  wood.  We  know  that  the  leaf-surface 
of  a  tree  is  in  direct  relation  with  the  amount  of  wood  formed,  and 
that  the  evaporation  firom  leaves  is  greater  when  their  tisues  are  lax 
and  moist,  implying  a  larger  amount  of  water  in  circulation  and  greater 
absorption  from  the  roots.  The  greater  drying-powers  of  the  resinous 
species  has  been  attributed  to  the  demands  made  by  the  latter  in  the 
formation  of  resin.  The  abundance  in  which  this  secretion  is  formed  by 
the  maritime  pine  growing  in  damp  soil  behind  the  littoral  dunes  of  the 
coast,  has  been  noticed  as  proportional  to  its  power  of  drying  the  soH.* 

The  tall  grass  and  other  herbaceous  covering  of  the  western  prairies, 
in  a  state  of  nature,  answered  in  some  degree  instead  of  forests  in 
maintaining  the  humidity  of  the  climate.  The  summer  raitis  were  cer- 
tainly more  uniform  and  abundant  than  now,  and  the  breams  were 
higher  in  summer.  But  as  pasturage  and  cultivation  have  removed 
this  protection,  we  are  everywhere  beginning  to  feel  the  consequences, 
and  nothing  short  of  establishing  some  shelter  from  the  sun  and  drying 
winds,  will  save  the  country  from  increasing  aridity.  The  excessive 
rains  and  consequent  damage  from  floods,  and  delays  to  agricultural 
operations  during  the  early  part  of  the  summer  of  1877,  throughout 

^  The  leaves  of  the  EuoalypiuSfOf  An%taiilat  in  their  mfttore  state,  prtisent  their  edges 
to  the  sky,  and  therefore  cost  bat  little  shade.  Bhonld  this  tree  liereafter  be  exten- 
sively ffrown  in  California  or  elsewhere  in  the  United  States,  we  would  doubtless  find 
the  fioil  in  such  woods  muoh  drier  than  in  woodlands  of  other  kinds. 

>  The  following;  table  shows  the  drying-power  of  different  kinds  of  trees,  as  eal- 
.onlated  bj  M.  Burger : 

Quantity  of  water  required  to  »upj)lii,  dailyt  a  cubic  meter  of  etanding  tiniJ>cr  between  Aj^ 

15  and  October  15. 


Cubio  meters. 

LiteBS. 

Cabio  meters. 

XiteEB. 

Oak 

Si  077 
0.105 
0.1*5 
0.110 

s=    T7 
=  105 
=  1124 
=  11? 

Aider , 

0.144 
0.155 
0.193 

IS  144 

Birch 

Poplar................ 

=K  155 

BaM^wood 

piie i 

OS  lis-. 

Cherry 

. 
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Kan^iPy  Nebraska^  and  Missoari,  are  not  withoat  precedent.  It  is  re- 
membered, in  Central  Kansas,  tbat  heavy  rains  occarred  in  Aagnst, 
1858,  and  tbat  destructive  floods  occarred  in  Juno  and  July,  1867.  The 
season  of  18G8  was  accounted  a  wet  year.  It  is  the  general  belief  of 
the  iuhabitants  who  have  resided  in  that  section  since  the  first  settle- 
ment tbat  the  rains  are  on  an  increase  in  recent  years. 

The  dark-colored  prairie  soil  of  Kansas  and  Nebraska,  when  covered 
with  herbage,  is  not  liable  to  erosion.  Even  after  it  has  been  broken 
up,  this  soil  when  wet  becomes  pasty  and  somewhat  impervious  to  water, 
in  heavy  rains,  and  it  is  not  until  the  surface  has  been  worn  away  till 
it  reaches  the  subsoil,  composed  of  a  porous,  sandy  loam,  that  these 
erosions  become  serious,  and,  when  once  formed,  difficult  to  repair. 

The  absorption,  retention,  and  delivery  of  water  by  the  soil  under 
cultivation,  or  covered  with  forests,  has  long  been  a  subject  of  obser- 
vation, and  has  necessarily  been  an  element  in  calculating  the  capacity 
Qf  streams  for  the  maintenance  of  their  supply,  ever  since  the  subject 
has  been  reduced  to  exact  rules.  The  following  observations,  nearly  a 
century  old,  are  strictly  in  accordance  with  modern  experience: 

ConDtnes  having  a  ]evel  sarface,  and  those  where  the  8oU  is  generally  cultivated, 
absorb  relatively  much  more  water  than  those  where  these  conditioos  are  different. 
It  is  true  that  after  the  heaviest  rains,  bare  and  uncultivated  laud  will  scarcely  be 
damp  at  a  few  inches  below  the  surface,  while  the  same  soil,  when  finely  dlvidea  by 
oultivation,  would  be  saturated  by  the  water  to  the  depth  of  several  feet.  *  *  *  It 
always  takes  water  some  time  to  penetrate  the  earth,  even  when  there  is  nothing  to 
hinder  its  flow,  and  every  obstacle  that  tends  to  obstruct  it  favors  infiltration.  Wood- 
lands are  therefore  well  adapted  to  hinder  the  waters  from  running  off,  and  to  favor 
their  passage  into  the  soil.  This  they  do  with  better  effect  when  they  are  more  densely 
covered.  It  is,  moreover,  certain  that  the  leaves  of  trees,  pump  up  and  absorb  a  large 
amount  of  water,  and  although  the  soil  on  which  they  grow  is  uncultivated,  it  is  much 
more  susceptible  of  absonition  of  rains  than  bare  and^ncultivated  land. 

Foresta  contribute  so  e£mctually  to  th» detention  and  preservation  of  the  waters  that 
springs  In  some  countries,  flowing  through  the  year,  have  entirely  disappeared  alter  the 
woods  had  been  burned,  nor  did  they  reappear  until  after  the  verdure  had  been  re- 
stored, their  existence  being  closely  dependent  upon  its  presence.^ 

Mr.  James  Brown,  of  Stirling,  Scotland,  a  standard  authority  upon 
forestry,  in  speaking  of  the  effect  of  tree-plantiug  upon  n^oisture,  says: 

I  have  frequently  been  surprised  to  find  (on  examining  woods  which  had  been  planted 
some  10  or  12  years,  all  the  land  under  which  had  been  considered  dry. at  the  time  the 
plantation  was  made)  wet  spots,  spreading  wider  and  wider  everv  year,  and  some  of 
them  even  beginning  to  throw  out  runs  of  water ;  thus  proving  that  under  the  shade 
of  the  trees  the  larger  portion  of  the  moisture  of  the  land  is  retained,  and  therefore 
accumulates  in  spots,  according  to  the  nature  of  the  subsoil.' 

In  a  study  of  the  influence  of  forests  upon  climate  and  springs  of 
water,  by  M.  Jules  Maistre  de  YiUenenvette,  published  at  Montpelier  rn 
1874,3  this  observer  dnring  eighteen  months  continued  his  experiments 
in  a  wooded  basin  and  in  one  that  had  been  cleared,  but  otherwise  sim- 
ihur  in  soil  and  conditions.  The  former,  with  an  area  of  779  hectares, 
delivered  110  liters  of  water  very  regularly ;  the  other,  with  6.786  hec- 
tares, had  a  drainage  of  only  10  or  12  liters  a  second^  and  was  very 
irregular.  He  found  the  temperatnre  of  the  open  fields  at  least  10^  (G.) 
above  that  in  woods.  He  noticed  that  in  the  southern  region,  the  culti- 
vation of  cereals  is  becoming  more  uncertain  and  less  profitable,  and 
that  the  injuries  by  the  Fhylloxera  upon  the  vine-roots  were  more  de- 
Btroetive }  and  concludes  by  urging  upon  his  readers  the  necessity  of 
counteracting  this  growing  tendency  to  drought  by  planting  and  irri- 
gating. 

^Nowceaux  Principa  d? Hydraulique.    Par.  M.  Bernard,  4°  (1787),  p.  141. 

*  Fbrestery  4th  ed.,  p.  14. 

^Iftfluence  de*  Faret9  $ur  le$  dimaU  et  le$  Sowrcei,  8vo,  pp.  60.  r^  i 
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M.  Gonte-Grandcliaiiips,  engineer  of  roads  and  bridges^  in  aitfofflcial 
report  of  engineering  operations  for  irrigation,  which  included  the  ques- 
tion of  snpply  as  well  as  delivery  in  the  department  of  the  Basses  Alpes, 
at  an  elevation  of  1,200  to  2,200  meters  above  sealevel,  has  made  this 
subject  of  the  influence  of  forest  a  subject  of  long  and  careful  study, 
and  with  these  results : 

In  granitic  soils,  at  1,000  meters  above  the  sea«  the  delivery  of  water 
by  springs  is  twice  as  great  in  wooded  regions  as  in  those  that  have 
been  deforested ;  and  that  rewooding,  joined  with  works  for  storage, 
may  augment  by  7  cubic  meters  daily  per  hectare  rewooded  the  deliv- 
ery of  springs.  Some  springs  that  have  failed  from  deforesting,  have 
reappeared  with  forest  vegetation.  Ho  had  oftentimes  observed  in  tbe 
mountains,  that  fogs  caused  true  rain  in  forests  of  flr,  while  they  left  no 
traces  of  humidity  on  the  denuded  lands. 

Mr.  R.  XT.  Piper,  in  his  Trees  of  America  (Boston,  1866),  mentions  an 
illustration  of  the  return  of  water  by  restoring  the  woodland  shade,  as 
coming  under  his  own  observation : 

Within  about  one-half  mile  of  my  residence  there  is  a  pond  npon  which  mills  hare 
been  standing  for  a  lonj;  time,  dating  back,  I  believe^  to  the  first  settlement  of  the 
town.  These  have  been  kept  in  constant  operation  until  within  about  20  or  30  yeais, 
"When  the  supply  of  water  beji^an  to  fail.  The  pond  owes  its  existence  to  a  stream 
which  has  its  source  in  the  hills  which  stretch  some  miles  to  the  south.  Within  the 
time  mentioned  these  hills,  which  were  clothed  with  a  dense  forest,  have  been  almost 
entirely  stripped  of  trees ;  and  to  the  wonder  and  loss  of  the  mill-owners,  the  water  in 
the  pond  has  failed,  except  in  the  season  of  flreshets,  and,  what  was  never  heard  of  be^ 
fore,  the  stream  itself  has  been  entirely  dry.  Within  the  last  10  years  a  new  growth 
of  wood  has  spruug  up  on  most  of  the  land  formerly  occupied  by  the  old  forest,  and 
now  the  water  runs  through  the  year,  notwithstanding  the  droughts  of  the  last  few 
years.  < 

Professor  Newberry,  in  his  Geoloay  of  Ohio  (i,  24),  mentions  a  ftict 
which  seems  to  indicate  that  the  Ohio  Biver  was  extremely  low  at  a 
period  remotely  passed,  but  still  within  the  reach  of  human  history.  It 
is  well  known  that  from  the  drying  up  of  tributaries,  the  Ohio  has  been 
getting  lower  and  lower  in  dry  seasons  for  many  years.  About  1871-72 
the  waters  sank  lower  than  had  been  known  before,  and  at  Smith's  Ferry, 
where  the  Pennsylvania  line  crosses,  a  ledge  of  rocks  was  laid  bace  that 
had  not  been  seen  before  by  the  present  inhabitants.  On  this  surface, 
from  50  to  100  feet  and  several  hundred  yards  long,  inscriptions  have 
been  made,  such  as  are  ascribed  to  a  race  which  densely  populated  the 
country  before  the  advent  of  the  recent  Indian  tribes.  It  is  possible  to 
conjecture  that  the  clearing  of  forests  by  an  agricultural  race  may  have 
brought  about  the  conditions  now  existing,  a  long  interval  of  neglected 
culture  and  forest  growth  having  since  intervene. 

The  effects  of  forest-waste  upon  rivers  were  very  fully  discussed  at 
the  International  Congress  of  Land  and  Forest  Culturists,  in  thdr  ses- 
sion at  Vienna,  in  September,  1873,  and  startling  facts  bearing  on  the 
subject  were  presented.  Instances  were  cited  showing  that,  in  conse- 
quence of  clearings,  there  has  been  a  gradual  decrease  in  the  depth  of 
the  large  streams  of  all  countries.  In  some  cases  rivers,  which  in  u>rmer 
times  had  been  of  considerable  magnitude,  Ivad  entirely  disappeared. 
The  Bhine,  the  Elbe,  and  the  Oder  are  all  shallower  now  than  in  the 
past  It  was  asserted  that  the  depth  of  the  Elbe  at  Altenbriicke,  in 
Hanover,  in  1787,  ^as  48  feet  at  low  water.  In  1812  it  had  decreased 
to  46  feet  6  inches ;  and  in  1837  a  further  reduction  to  38  feet  was  itidi- 
cated,  making  a  diminution  of  10  feet  in  half  a  centurv.  The  Elbe  rises 
in  Bohemia,  where,  until  recently,  the  forests  were  nnder  no  control^aiid 
so  were  destroyed  in  the  most  random  manner.    The  Bhine,  also,  has 
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tar  less  water  tban  formerly.  Its  sources  are  in  Switzerland,  where, 
perpaps,  more  than  in  aoj  other  coantry  in  Europe,  the  woods  have 
been  considered  common  property,  and  the  uprooting  has  been  carried 
on  in  the  most  reckless  way.^ 

Dr.  Lindley,  in  a  leading  article  in  the  Oardner's  Ohronide  (April  2, 
1859),  says  that  the  effect  of  felling  large  quantities  of  timber  in  dimin- 
ishing atmospheric  moisture  is  notorious.  To  say  noUiing  of  the  altered 
climate  of  these  islands  consequent  upon  the  removal  of  our  superfluous 
ancient  forests,  there  are  other  and  more  recent  cases  which  may  be 
safely  quoted : 

On  the  37tb  Febroary,  1866,  th«  soljeet  WM  bronght  belbie  the  Chftmber  of  Depntiefi 
by  M.  Ladoocette,  deputy  for  (he  Ifoselle,  who  adduced  nomerous  modem  iDStaoces  of 
bamid  countries  naviog  become  arid  in  oonseqnence  of  the  immoderate  clearing  of 
ibfeftte.  He  cited  Fonteney  and  Provenpe  ae  places  where  it  had  led  notorlonsly  to 
wells  and  pits  becoming  dry,  and  called  as  eyidenoe  to  the  same  effect  the  prefect  of 
the  Haate4]^ronne,  who  asserted  that  in  the  whole  of  the  Eastern  Pyrenees  and  the 
H^raalt,  the  destruction  of  timber  had  been  calamitous.  The  temperature  became 
higher,  wells  and  water-courses  diminished,  while  the  dryness  of  the  climate  wa8 
flrrnHl  increased.  Similar  evidence  was  collected  bv  Professor  Laurent,  of  Nancy,  of 
whose  numerous  statements  the  following  may  be  taken  as  specimens : 

After  referring  to  the  desolation  brought  upon  so  many  nations  of  the  East  by  the 
loss  of  their  fbrests— upon  Babylon  and  Nineveh,  Thebes,  Memphis,  Carthage,  Pales- 
tine, and  Uie  Troad — ^he  concludes  by  quoting  similar  examples  in  the  recent  history 
of  France.  In  the  Vosges  the  destruction  of  forests  has  gone  too  far,  so  that  the  humid 
vapors,  so  necessary  to  plants,  have  diminished,  while  the  soil  has  become  arid  and 
innndatloDS  frequent 

In  the  department  of  the  Gard  it  did  not  rain  in  1837  for  nine  months.  Such  a  dry" 
ness  was  not  in  the  memory  of  man.  The  people  ascribed  it  to  the  saccessivc  destruc- 
tion of  the  mountain-forests.  The  town  of  Nismes,  whose  name  is  derived  from  the 
forests  that  surround  it,  exhibits  little  except  sterile  wastes.  At  Beijiers,  three  hun- 
dred members  of  the  agricultural  society  reported  iq  1797  that  the  vast  fbrest  which 
once  sheltered  that  place  having  disappeared,  the  loss  of  the  olive-crop  is  the  inevi- 
table consequence. 

The  authorities  of  the  Is^re  represented  in  1793  that  the  destruction  of  forests  had 
altered  the  temperature,  augmented  dryness,  and  seriously  affected  the  crops.  As  to 
wells  and  pits>  their  supply,  too,  had,  before  1836,  been  most  seriously  diminished.^ 
Violent  storms  and  torrents  of  rain,  indeed,  fell  from  time  to  time,  but  thc^  ran  off  the 
land  without  soaking  into  it,  and  the  subterranean  reservoirs  gained  nothing.  In 
short,  ancient  mill-streams  were  gone,  or  flowed  only  in  winter :  and  the  old  nead- 
wateiB  of  the  river  afSnents  had  disappeared  in  places  where  tne  woods  had  been 
grabbed  up. 

An  eifect  whtcb,  although  local,  is  not  less  distinctly  attributable  to 
its  cause,  has  been  observed  of  late  years  along  a  belt  of  country  adja- 
cent to  the  river  Saint  Lawrence,  ou  the  northern  border  of  Jefferson 
County,  New  York — on  the  north  side  of  the  river  in  Canada,  and  upon 
the  Thousand  Islands.  A  considerable  part  of  the  surface  is  there  occu- 
pied by  ridges  and  low  elevations  of  a  reddish  gneiss  rock.  The  surface 
was  formerly  for  the  most  part  shaded  by  trees  and  shrubbery  that  found 
root  in  the  narrow  pockets  of  soil  and  little  ravines  among  the  rocks. 
But  most  of  this  growth  has  been  cut  oS",  and  the  surface  is  now  exposed 
to  the  fall  rays  of  the  sun,  so  that  the  rocks  become  heated  by  day  and 
retain  their  warmth  in  the  night.  It  is  now  observed  that  the  dews  are 
less  frequent,  and  that  the  currents  of  air,  jnst  reaching  the  point  at 
whtcli  precipitation  would  take  place,  become  rarefied  in  passing  over 
these  wwrm.  sarfaces,  so  that  gentle  showers  dry  up  as  they  approach  and 
leave  a  belt  of  country  distinctly  affected  by  drought,  but  a  few  miles 

^  Consul  Wisner's  communicatioii  to  Department  of  State,  November,  ld73. 

t  General  M.  R.  Patrick,  formerly  president  of  the  New  York  SUte  Agricultural 
Sdefety,  in  an  address  maae  some  years  since,  stated  that  statistics  of  the  pump- trade 
show  a  gradual  increase  in  the  length  of  tubing  required.  In  Central  Illinois,  this  in- 
crease in  the  depth  to  water  in  wells  had  increased  about  9  feet  within  the  last  ten 
years. 
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distant  from  a  region  where  sammer  showers  are  of  oomnion  occarrence 
and  a  drought  is  not  felt.  This  has  been  observed  for  several  sommers 
in  sacoession,  and  will  probably  continoe  so  long  as  these  conditions 
remaiu. 

An  efffect  quite  similar  to  the  above,  is  described  by  the  anthers  of  a 
memorial  addressed  to  the  legislature  of  Maine,^  npon  the  necessity  of 
adopting  measures  for  the  protection  of  forests  iu  that  State,  in  which, 
according  to  erroneous  popular  opinion,  there  exists  an  abundance  of 
timber  for  an  indefinite  period  of  time. 

There  is  ft  portion  of  Hancock  Coauty  (Maine)  along  the  coaat,  that  is  now  nearly 
deuaded  of  trees.  Daring  the  heat  of  snixnner  the  radiation  from  the  parched  sariace 
affects  the  atmosphere  to  excessive  dryness.  The  electrical  rain-boaring  clouds  that 
approach  from  the  westward,  as  they  come  within  this  dry  atmosphere,  are  absorbed 
and  dissipated  before  their  watery  contents  can  reach  the  earth,  while  the  eloods  jtittt 
north  of  them  float  on  over  a  better  wooded  district  and  yield  copious  rainfall;  and 
on  the  other  band,  the  showers  continne  abundant  in  the  more  humid  atmosphere  of 
the  contiguous  bays  and  ocean.  The  observing  seafaring  inhabitants  of  that  district, 
after  years  of  perplexity  over  the  fact  and  the  hidden  cause,  at  last  inquired  in  all 
seriousness,  whether  a  telegraph  wire,  located  to  the  north  of  them,  does  not  n^ftirly 
*^  switch  off''  the  showers  that  rightfoUy  belong  to  them. 

The  commissioners  who  prepared  a  report  on  the  disastrous  effects  of 
the  destruction  of  forest-trees  in  Wisconsin  (1867)  observe  that — 

In  the  hot  and  di^r  plains  of  our  southwestern  territories  we  oft^n  see  clonds  passing 
overhead  that  reserve  their  contents  until  they  have  passed  from  these  almost  desert 
regions.  These  clonds  freauently  present  all  the  actual  appearance  of  rain  in  the 
higher  region  of  the  atmosphere,  and  the  fertile-giving  drops  are  teen  to  fall  far  down ' 
toward  tue  earth,  only  to  be  dissolved  and  dissipated  in  the  lower  strata  of  theair, 
heated  by  the  reflection  from  the  parched  earth  which  these  rain-drops  did  not  reach. 

In  1873  Herr  Gustavo  Wex,  councillor  of  state,  and  chief  director 
of  works  undertaken  for  improving  the  Danube,  published  a  paper* 
embracing  many  points  of  interest,  relating  to  the  diminution  of  water 
in  wells  and  streams,  and  the  depth  of  water  in  rivers,  which  he  as- 
cribed to  the  clearing  off  of  forests.  He  presented  long  series  of  annual 
observations  made  by  river-gauges,  tending  to  show  that  the  volume  of 
water  has  very  sensibly  decreased  In  the  period  covered  by  these  records. 
In  the  Bhine  at  Emmerich,  in  the  yeara  from  1770  to  1835,^  the  mean 
depth  of  the  first  t.en  years  was  11  Prussian  feet  and  4.1  iuches,  and  in 
the  last  ten  years  6  feet  0.2  inches.  The  decrease  in  the  Elbe,  the  Oder, 
the  Vistula,  and  the  Danube  had  also  been  considerable,  and  apparently 
from  a  common  caase.  In  these  studies  he  arrived  at  the  same  conclu- 
sions as  those  published  some  years  since  by  Dr.  Berghaus,  although 
some  have  attempted  to  explain  these  diSerences  by  ascribing  the 
changes  to  other  causes,  such  as  modllication  in  the  river's  bed  and  the 
like.        '  *     ' 

With  respect  to  high  floods,  it  appeared  evident  that  these  rivevs 
deliver  much  more  water  in  recent  times  than  in  the  earlier  years*  From 
diagrams  that  accompany  the  paper  under  notice,  it  is  made  apparent, 
that  in  former  times  the  rise  in  consecutive  years  was  morenniform, 
while  in  later  years  a  very  high  flood  may  follow  a  year  of  low  water. 
The  alternations  of  wet  and  dry  years  are  more  frequent  and  irr^ular, 
and  the  extremes  of  each  are  greater  tfacui  were  before  known.  iThese 

^  See  Report  Maine  Board  of  Agricnliure^  1869,  page  82.  This  memorial  is  sif;ned  by 
Calvin  Chamberlain,  of  Foxoroft,  and  Samnel  iL  Goodale,  of  York. 
.  9  Ueberdie  Wasserahnahmein  den  Qaellenf  FliiBsen  und  8tri>men,  hei  gl^hjgeiUger  Sieigerung 
der  Hoohwaseer  in  den  CullurlUndern,  Separate  imprint  from  tbo  **ZeUechr%ft  dee  ^etenre'^ 
chiechenIngeniettr'UndArol^kUi^Verdn8j*'U,,iy,,tkndyi,utimhen,  1873.  4to.  pp.41, 
with  7  plates. 

•The  years  1794, 1795, 1811,  and  1812  are  not  given. 
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^tremes  are  espedall j  noticed  in  tbe  taMes  giyen  for  the  Elbe  and  the 
Yistnla.    As  to  the  caasc,  this  anthor  remarks : 

Tbe  reason  of  this  lemArkable  phenoineDon  is  evMently  this,  that  since  many  foreeU 
have  been  cnt  off,  more  particniarlj  on  the  mountains,  heavy  rains  and  delnging 
showers  oconr  more  freqnently ;  and  besides  this,  the  soil  being  bare  of  trees  tbe  rain 
penetrates  less  into  the  soil  and  more  speedily  reaches  tbe  streams  and  rivers,  which 
they  fill  to  overflow ;  and  finally  the  mass  of  water  tearing  rapidly  along,  erodes  the 
moontain-sides  that  have  been  stripped  of  their  forests,  and  fill  up  the  channels  of  the 
brooks  and  rivers  with  soil,  sand,  and  rubbish,  by  which  means  their  beds  are  raised, 
and  the  water-sux&oe  is  brought  to  a  higher  level. 

He  then  considers  the  evidences  of  failure  of  wells  and  springs,  citing 
various  authorities,  and  ascribing  these  facts  to  the  same  cause.  He 
attributes  to  forests  the  faculty  of  condensing  mists  and  clouds,  and  in 
certain  conditions  the  forming  of  rain,  partly  by  their  cooling  effect,  and 
tbe  circulation  of  air  which  differences  of  temperature  occasion,  whereby 
mists  and  clouds  are  formed  and  they  are  led  to  discharge  rain.  He 
attributes  this  not  so  much  to  the  forests  themselves  as  to  the  differences 
between  the  forests  and  the  open  fields  by  which  these  movements  of 
tbe  air  are  produced  that  result  in  rain.  The  electrical  influences  of 
forests,  by  their  attraction,  are  also  thought  to  increase  the  rainfall.  A 
part  of  tbe  rains,  by  remaining  upon  the  leaveS|  returns  to  vapor,  and  is 
again  precipitated  as  fog,  mist,  dew^  or  rain. 

Tbe  abundance  of  moisture  in  the  woodlands,  the  facility  with  which 
it  percolates  through  the  soil  and  reduces  evaporation,  all  tend  to  the 
amistenance  of  springs,  and  consequently  of  streams  and  rivers.  The 
drainage  of  lakelets,  ponds,  bogs,  and  marshes,  and  the  cultivaty)n  of 
the  soil,  all  tend  to  reduce  the  volume  of  waters  in  streams,  except  as 
discharged  in  heavy  rains  by  surface-drainage,  with  great  violence  as 
sweeping  torrents  and  wide-spreading  inundations. 

This  paper  has  excited  much  interest,  and  its  author  having  requested 
the  Imperial  Academy  of  Beienees  at  Vienna  to  appoint  a  commission  to 
examine  its  facts  and  statements,  it  was  done,  and  atter  several  sessions 
the  commission  reported  their  labors  at  a  session  held  April  23, 1874.^ 
After  recapitulating  the  statements  of  the  author,  and  the  oonclusioDS  at 
which  he  arrives,  tbe  commission  proceed  to  notice  some  of  the  argu- 
ments offered  to  tbe  contrary  from  various  sources,  the  principal  of 
which  are  as  follows: 

1.  The  PriusiaD  official,  Oberbaaratb,  ^.  Hagen,  from  measnremeiifsof  tfaeBhioe,  at 
Bttsseldorf,  giviDfx  mean  and  maxitimm  water-level,  has  ooticed  very  emaU  diminn- 
tiOBS  (from  ^J^  to  1^  lines  a  year),  which  be  ascribes  to  corrections  lately  made  in  the 
streaoi,  whioh  prevent  the  stoppage  of  ^oe,  and  facilitate  the  discharge  of  the  high 
water. 

%  Berr  Maa»,  Prussian  inspector  of  wor^s  of  hydrology,  from  tables  running  throngh 
143  years,  showing  the  stand  of  water  in  the  Elbe,  at  tl^  gauge  near  Magdeburg,  found 
aeoDsiderable  demase  in  extreme  and  mean  dei]^bs(from  17.35^  to .34  iuchen),  whioh 
he  attributes  to  changes  brought  on  bv  constructions  lately  executed  fur  regulating 
the  stream,  which  have  lowered  tbe  bed,  by  increasing  ths  velocity  of  the  current. 

3.  It  has  been  presumed  that  discharge  of  water  at  mean  and  low  stages  is  neutral- 
ised by  tbe  high  water,  which  occurs  onener  of  late  years  than  formerly. 

The  anthor  sustains  his  views  by  the  following  facts : 

1.  By  measurements  of  the  Rhine  made  at  Sonderheim,  through  a  period  of  28  years, 
bj  Herr  Qrebeoau,  shpwing  not  only  tbe  height  of  water,  but  by  calculation  the 
tmoirot  passing  thai  place,  a  corresponding  decrease  in  amount  b  noticed. 

%  Observations  by  the  commission  for  examining  tbe  Elbe  show  a  deepening  of  the 
•tieai|i4ied  in  its  npper  portions,  and  an  elevation  of  tbe  same  from  sand-deposits  in 

^'VWL  ULIX  UFr99HdUkfi9  o/Bayal  AoaeL  ofSclencm,  April,  1674.    This  commission  oon- 
"^^^  of  Messrs.  Fenal,  Jehnck,  Von  Schroter,  Stefan,  and  Sues,  to  which  Mr.  Wez 
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its  middle  ftnd  lower  poitkint,  ^owfng  that  the  lewering  oi  the  water  mi  Macdehmc 
CADDot  bo  ascribed  to  the  deepeolDg  of  the  ohanDol  at  that  phioe. 

3.  That  the  high  water  doen  not  compensate  for  the  decrease  in  the  flow  at  mean  and 
low  stages.  The  aotfaor  j^roves  ttom  the  BCMopomentft  at  SoBdorheim,  and  from 
others  extending  through  32  years  m%  a  gange  in  the  Danube  at  Alt-OreoTa,  that  th«M 
has  been  a  decrease  in  the  depth  of  water  in  that  rirer  at  all  atagea.  Aa  for  variatiiMil 
in  the  reealt  of  observations  in  other  streams,  the  aothor  aeoounta  for  them  by  ahow* 
ing  that  high  water  often  ooonrs  in  the  tribetariea. 

The  following  table  from  the  work  of  Bergbans  sbows  tbe  difference 
of  level  in  tbe  Elbe,  at  Magdebarg,  by  mouths^  on  tbe  general  average 
of  balf-centaries. 


Hean  depth  of  water  by  AOBtlM. 

IContha. 

Flftt    hftlf^sea. 
Jury,  nai- 
1780. 

tnry,    1761- 
18»r 

DiffiucDoe, 

ifvoiJitiiy ..toT^.T^..*.-. «***•..•.- 

/t     <fl. 
9    4.09 

10  1.55 

11  1.05 
10  ILOi 

9    5.87 
8    3.19 

8  1.64 
7    7.04 
7    3w98 
7    7.19 
7  11.03 

9  0.58 

ft     in, 

7  7.3* 

8  7.33 

9  9.88 
9    7.81 

7  a94 
6    187 
6    1.01 
5    9.93 
9   7.95 
5    9.74 

8  0.38 
6ia7« 

1  9.m 

VebmaJry 

1     SlS 

ICarr-h  .'...,....T... T.-.  -,  -T  --. 

1    SLtT 

Anril 

1    X17 

mS^.    :::::;  ::;:::::       I :: 

1    9.01 

Jane  ................................................ 

1   9.39 

Jllly 

9   e.6S 

AnniBt 

1    9.8t 

1    7.49 

NovemW V.V.7.V.7/. v.. v. " !  Ill '.  1 II 1 " !  1 !  J  .*"  "  "  I !  1 ! 

1    9.» 

1  laS 

December 

9  ta 

Yearly  me&n 1 

6  10.74 

7    9.13 

1    &9I 

Were  these  nnmbers  redaoed  to  a  dii^ram,  it  would  be  seen  that  the 
carve  for  tiiefir$t  half-century  would  be  above  and  nearly  parallel  with 
that  for  the  second^  a  maximum  appearing  in. March  and  a  minimum  iu 
September  in  both  cases.  The  greatest  widening  aparc  would  be  kt 
December,  and  next  to  this  in  August. 

^  In  consideration  of  the  facts  presented,  the  commission  arrived  at  tbe 
conclusion,  that  tbe  decrease  in  the  depth  of  mean  and  low  stages,  ia 
due  to  a  diminution  in  the  amount  of  water  moved  annually.  This  de- 
crease points  to  a  lessening  in  tbe  yield  of  springs,  of  which,  however, 
he  gives  other  proofs,  derived  from  the  diminution  of  water  in  small 
streams,  and  in  aqueducts  and  wells. 

Tbe  Commission  also  agreed  with  the  author  in  the  conclusion,  that 
tbe  decrease  in  depth  of  low  water  iu  streams  from  a  failure  in  the 
yield  of  springs  and  swamps  is  well  founded.  The  causes  of  this  de- 
crease are — 

1.  A  less  amonnt  of  watery  precipitation  per  annnm,  from  the  olearing  and  grabhinf 
of  forests. 

2.  An  increase  in  the  amonnt  of  evaporation  from  these  canses. 

3.  Chanpes  of  the  earth's  snrface,  which,  instead  of  retaiDing  the  water  that  ftjk 
and  allowing  it  to  penetrate  tbe  soil,  cause  it  to  flow  off  rapidly,  thus  causing  h^ 
water  for  short  periods,  often  foUowea  by  droughts  of  long  doration. 

This  subject  being  also  brought  before  the  Boyal  Academy  of  Sciences 
at  Sain  t  Petersburg,  a  paper  was  read  January  27, 1876,  substantially  coo- 
firming  the  opinions  above  expressed.  The  commission  (consisting  6f 
Messrs.  von  Helmersen  and  Wild),  in  the  course  of  this  paper  remark: 

As  a  warning  example,  the  author  oites  Palestine,  Persia,  Greece,  Sicily,  and  Spain, 
which  countri^  are  suffering  in  consequence  of  the  derastation  of  their  foiesta.    To 

Digitized  by^OOQlC 


SmCT  OF  WOODLANDS   UPON  BVAPOBATION.  297 

thi»  lisi  may  be  adcM  m  porlioo  of  Sontbern  Biiscd»,  when  150  to  200  jetm  ago  tbere 
existed  large  IbreBts,  now  chaoged  into  nalced  plains,  where  tbe  hilla  are  without  water, 
and  the  po^iiilation  is  foroed  to  settle  in  the  vallejs.  We  may  also  mention  the  Volga 
and  the  Dnieper  in  Sonthem  Bossia,  where  the  forests  around  their  sources  have  been 
cleared  to  soch  an  extent  that  in  their  middle  and  lower  portions,  where  these  two 
ri'feni,  so  important  to  the  commerce  of  Russia,  pass  through  a  wholly  cleared  country, 
tbe  high  watOT  realties  poiirts  never  before  attamed  when  the  up^  forests  were  stand- 
iBg.  £very  one  knows  of  the  changes  made  yearly  in  the  beds  ot  these  rivers  by  these 
floods,  and  the  consequent  inconvenience  and  even  danger  which  these  occasion  to 
navigators.  The  fact  is  also  generally  known  that  the  &ep  gnlfe,  which  in  summer 
and  wintw  are  without  water,  become  wild  torrents  after  heavy  rains  and  tbe  melting 
of  snows  in  spring,  carrying  with  them  acres  of  the  finest  soiL  We  believe  that  these 
evils  would  have  appeared  in  less  degree  if  the  country  adjoining  these  rivers  h^  not 
been  oltmied  of  ite  woodSb^ 

BVAPOBATION— ABSORPTION  OP  SOILS.* 

Experiments  (other  than  those  already  given)  made  upon  tbe  evap- 
oration of  plants,  and  from  soil  entirely  naked  and  that  covered  with, 
tarf,  have  led  to  the  following  conclnsions : 

1.  That  the  evaporation  from  naked  soil  (most  abundant  after  a  rain),  diminishes 
rapidly  as  the  surface  becomes  dry.  The  turning  and  breaking  up  of  the  soil  increases 
and  prolongs  the  evaporation ;  but  stiU  its  effect  is  limited  to  a  comparatively  moder- 
ate depth. 

3.  That  while  plants  arrest  tbe  direct  evaporation  of  the  soil,  they  give  rise  to  a 
greater  amount  ot  loss  to  the  air  than  naked  soil,  and  espeeially  to  a  more  prolonged 
evaporation,  because  their  roots  reach  tho  water  in  strata  ftom  whence  the  evaporation 
proceeds  Tery  ^wly.  This  effect  is  particularly  noticed  in  the  trees  that  retain  their 
nesh  appearance  during  the  extremest  droughts  of  our  climate,  because  they  draw  their 
sopplies  from  as  low  as  their  roots  reach. 

3.  It  appears  well  established  that  in  summer  i^e  naked  soil-*still  more,  cultivated 
soil,  especially  if  sandy—lose  hj  evaporation  a  notably  greater  amount  of  moist- 
ure than  they  receive  by  the  rains.  For  this  reason  the  summer  rains,  and  even 
tbe  first  rains  of  autumn,  do  not  toise  the  water  of  springs  and  wells,  although  if  ex- 
cessive they  may  find  a  surface-discharge  into  the  channel-ways  quickly  and  in  de- 
structive amount.  Sueh  rains  must  first  supply  the  losses  of  the  soil  before  their 
ttSeolB  are  felt  in  the  deeper  strata  from  which  wells  and  springs  are  fed. 

4.  In  autumn  and  winter,  the  evaporation  being  feeble,  and  vegetation  dormant,  or 
at  least  languid,  almost  all  of  tbe  rains  are  absorbed  by  the  soil,  or  delivered  in  tho 
iNKter-couises.  This  explains  the  influence  of  these  rains  upon  springs  and  wells, 
which  are  at  least  annually  replenished,  if  not  wholly  furnished  with  a  perennial  sup- 
ply from  the  rains  of  winter.  The  differences  in  amount  of  rains  one  year  with 
another  appear  to  occasion  those  oscillations  of  level  obseived  in  great  rivers  and 
likee,  which  extend  through  series  of  years,  and  are  sometimes  serious  in  their  effects 
upon  navigation,  and  upon  property  along  their  shores. 

5.  Tbe  cultivation  of  the  soil  notably  increases  its  permeability,  dex>ending  upon  the 
character  of  the  soil,  however,  for  the  permanence  of  this  effect.  When  covered  with 
crops  tbe  evaporation  is  much  greater,  but  still  derived  from  a  comparatively  small 
depth,  as  their  roots  are  feeUe  as  contrasted  with  those  of  trees.  So  long  as  the  grain 
i|igroen,  the  evaporation  has  a  cooling  effect,  as  weU  upon  the  air  as  the  soil.  This 
eAeci  becomes  sensible  in  meadows  covered  with  grass,  and  especially  when  they  have 
been  sprinkled  by  the  rain,  the  evaporation  and  absorption  of  heat  becomes  enor- 
mens. 

The  folia^of  trees  evaporates  less  than  that  of  cultivated  plants,  but  the  great  ex- 
pansion of  surfaces  more  than  compensates  for  the  difference.  Their  action  is  more- 
over more  steady  and  prolonged. 

Under  woodland  shade  tbe  air  and  the  soil  are  generaUy  cool  and  damp.  The  air  is 
^  from  the  evaporation,  and  the  soil  damp  because  the  superficial  evaporation  is  fee- 
ble, and  because  the  evaporation  of  the  leaves  is  drawn  from  the  deeper  supplies.  An 
evaporator  placed  on  the  groand,  in  a  piece  of  wood,  would  therefore  give  no  true  idea 
of  tbe  action  going  on  in  the  forest. 

Woods,  and  perhaps  more  still,  well-sprinkled  lawns,  have  the  tendency  to  render 
0^  summers  more  cool  and  humid.  But  if  they  give  more  to  the  air  they  take  more 
wWBthe  soil,  and  although  this  coolness  and  humidity  may  tend  to  produce  rains,  it 
»2^er  a  restitution  than  a  gain.  Nor  could  the  restitution  be  complete  except  in  an 
^Mspbere  perfsctly  calm,  and  in  the  entire  absence  of  winds. 

^^mUMNaH  AriSt.  POm-Omrger  ZeUmig,  No.  102, 1876. 
•Hoftesby  H. Mari^Davy, in  iiae B&me dn Bmu et  FMts,  viii (1869), p. 967. 
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On  aceoont  of  the  dflforeiieM  of  eTftpomtion,  the  water  received  beioflr  eqnnl  in 
woods  and  fields,  Ihe  lalter  oogUt  to  be  more  £ikvor&bIe  tbao  tbe  foraaer  for  feeding 
the  deep  son  roes.  The  obstacles  to  flow  are  greater  lu  woods.  The  gnllying  effect 
Twy  small.    The  soil  itself  is  less  dry  and  lees  permeable. 

Long  stadies  of  M.  Bclgrand,  id  tbe  basin  of  tbe  Seine,  tend  to  Rbow 
that,  other  things  being  equal,  tbe  rSgime  of  the  waters  and  the  violenee 
and  rapidity  of  freshets,  depend  more  on  the  nature  of  the  inclinations 
than  a£K>n  the  covering. 

EffecU  of  drought  upon  vegetation. 

The  climate  of  New  England  was  fonnd  subject  to  ooeasional  droagbts 
of  great  severity  from  the  earliest  period  of  settlement,^  but  none  that 
equaled  in  severity  that  of  1854.  With  the  view  of  learning  its  effects, 
a  circular  was  issued  by  tbe  Massachusetts  Board  of  Agriculture  to  in- 
telligent men  in  every  town  in  the  State,  with  specific  questions— ono 
of  which  was:  ^^What  Tias  been  the  effect  of  the  drought  on  forest  trees  f^ 
The  following  are  conclusions  drawn  by  the  secretary  oi&the  board  from 
the  replies: 

Altboap:h  the  trees  of  the  forest  had  iceneially  mode  their  growth  for  the  year  before 
tbe  drought  commenced,  yet  our  retnrns  Rhow  that  tb^  saffered  greatly  from  its  effects; 
aDd  hero  we  havo  another  proof  of  its  severity.  When  a  drought  is  prolonged  tbe 
leafy  organs  of  all  yegetables,  not  findiDg  their  usual  Doari»hment,  and  losing  maoy 
of  their  own  juices  by  evaporation^  mu^t  oeaee  to  o«rry  on  the  processes  of  life  with 
vigor ;  in  extreme  oases  they  wither  and  die,  and  their  less  may  even  cause  the  death 
of  the  plant.  In  a  very  dry  atmosphere  tbe  evaporation  from  ttie  foliage  of  trees  8oai&> 
times  has  a  similar  effect.  These  effects,  tbe  falling  of  tbe  leaves,  and  tbe  cbeck^  to  a 
considerable  extent,  of  tbe  growth  of  the  tree,  were  observed  on  shallow  soils  m  nil 
parts  of  tbe  State,  during  the  hot  weather  of  the  last  season.  One  farmer  of  Worces- 
ter County  says:  *^It  has  retarded  their  growth  and  caused  their  folisge  to  fall  prema- 
turely. Tbe  mountain  ash  seems  to  have  been  more  seriously  affected  than  any  other 
tree  tbat  I  have  nobiced.  The  leaves  were  nctoally  dead,  and  most  of  them  faUeo,  by 
the  first  of  September.''  60  in  Essex  County,  an  observing  farmer  writes:  *^  We  feel 
confident  tbat  forest  trees  havo  suffered  to  a  considerable  oxteat  from  tbe  drought;.  In 
some  instances  a  whole  acre  looked  as  if  firo  bad  passsd  over  it.  This  is  not  common." 
In  Middlesex  County :  *'  Tbe  trees  on  hills  having  a  rocky  substratum  had  tbe  appear- 
ance given  to  a  forest  when  a  fire  bas  been  in  its  immediate  vicinity,  but  bod  not 
passed  directly  through  it.  Tbe  leaves  turned  early,  not  assuming  tbe  usual  autumnal 
tints,  but  a  dingy  brown  or  cbocolate  color."  Another  says :  "  The  drought  appears  to 
have  been  very  injurious  to  tbe  walnut  in  particular;  very  many  of  these  witben-d, 
and  probably  tbe  coming  seasim  will  toll  a  sorry  account  of  tbe  influence  of  tbe  draught 
upon  trees."  Tbe  results,  so  far  as  they  may  be  inferred  from  these  extracts,  cannot 
now  be  known. 

In  coDsideriug  the  remedies  possible  for  alleviation,  forest-plautiug  is 
prominently  mentioned  (with  the  usual  arguments  concerning  its  effects), 
the  reclaiming  of  waste  laud,  irrigation,  and  deep  plowing. 

ELECTUICAL  INFLTTENCE  OP  TBEES. 

Popular  belief  attributes  to  the  beech  tree  immunity  fl'om  the  stroke 
of  lightning.    Dr.  Samuel  L.  Mitchill,  a  well-known  and  highly-esteemed 

*  The  unprecedented  drougbt  of  1854  led  to  researches  into  the  past  hi-tory  of  the 
climate,  wbich  in  t^e  absence  of  instrumental  records  could  only  bo  inferred  from 
other  accounts  tbat  have  been  preserved  during  the  coloDial  period.  From  these  it 
apoears  tbat  droughts  were  experienced  in  1628. 1639, 1644, 1647, 1648, 1652, 1664, 1666, 
16^.  1670, 1672, 1675, 1685  16e6, 1692, 1693,  1704. 1705,  1722, 1726, 1728,  1730, 1737, 1738, 
1739, 1743, 1746, 1747, 1796, 1605,  1808.  1815,  1818, 1825, 1626,  1841, 1840. 1847, 1818, 1853, 
and  1854.  Some  of  these  vere  local,  and  others  general  and  severe,  but  none  so  ex- 
tensive or  destructive  as  the  last  one  of  these  yeiSLVSj  wbich  embraced  not  odIj  New 
England,  but  nearly  every  part  of  tbe  Union*  Tbe  season  opened  with  unusaally 
heavy  rains. 

The  question  of  change  of  clunate  in  New  England  has  been  dSsooseed  by  the  Hon. 
John  C.  Gray,  in  his  EM^ft:  AgriimUural  and  Liicranff  PP*  169-204. 
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naturalist  of  his  daj,  in  a  note  to  an  addrew  before  th^Now  York  Horti- 
cultural Society,  August  20, 1826,  published  some  interesting  statements 
upon  this  point,  among  which  it  was  said,  that  the  Indians  of  the  west- 
ern country  were  accustomed  to  seek  the  nearest  beech  tree  for  protec- 
tion during  a  thunder  shower.  After  some  allasioQ  to  classical  litera* 
ture  to  prove  a  somewhat  similar  belief  among  the  aneients,  with  regard 
to  the  laurel,  he  suggests  as  a  practical  application  that  beech  groves 
should  be  planted  near  and  around  dwelling-houses  and  barns  for  the 
immunity  of  cattle,  as  well  as  human  beings^  from  the  vi<dence  of  atmo- 
spheric electricity,  and  that  solitary  beech  tcees  should  be  pluited  here 
and  there  over  every  farm  and  plantation. 

But  this  is  a  rule  with  exceptions,^  and  it  is  well  known  that  fatal 
injuries  from  lightning  happen  to  those  that  seek  the  shelter  of  trees  in 
storm.  While  there  must  be  a  silent  discharge  of  electricity  from  the 
points  and  serratures  of  leaves,  which  lessens  the  probabilities  of  striking 
in  a  forest,  it  will  in  some  soils  and  situations  be  unusually  liable,' 
and  for  this  reason,  to  some  extent  a  protection  to  lower  objects  near 
them.  A  house  surrounded  by  high  trees  at  no  great  distance  is  seldom 
struck  by  lightning.  • 

JNJTJBIES  FBOM  HAIL-SETOSMS. 

It  is  asserted  by  M.  Becqnerel,  from  Duineroua  observations  made  in 
France,  that  hail-storms  become  more  freqnent  ns  woodlands  are  cleared 
away,  and  that  although  such  storms  may  occasionally  p«ass  through  a 
forest  of  small  extent,  they  will  sometimes  change  to  rain  over  a  wood* 
land,  and  again  to  liaiL  beyond ;  but  oftener  they  will  turn  aside,  or 
divide  as  they  come  to  a  large  wooded  area.  This  may  be  accounted 
for  from  the  fact  that  the  moist  air  that  hangs  over  a  woodland  from 
the  evaporation  of  the  leaves  becomes  a  conductor  of  electricity,  and 
thus  lessens  the  effect  of  storms.^ 

M.  Bailie  has  remarked^  that  zones  of  hailstorms  in  France  are  pro- 
fonndly  modified  by  local  causes,  appearing  with  severity  in  some  dis- 
tricts, and  leaving  others  intact.  They  have  a  preference,  so  to  speak, 
for  certain  parts  of  a  country,  visiting  it  often,  and  producing  similar 
effects,  observing  therein  a  singular  periodicity,  returning  at  intervals 
of  a  certain  number  of  days  and  hours  and  then  disappearing  for  a  series 
of  years,  so  that  periods  of  two  bad  years  are  sep^arafced  by  periods  of 
good  years-  When  they  come,  they  seldom  come  singly.  He  cites  from 
a  memoir  of  M.  Becquerel,  who  shows  that  forests  protect  the  country 
to  a  certain  extent  beyond  them,  and  that  belts  of  hail-storms  are 

>  The  New  York  Trxbune  of  September  26, 1873,  mentiona  iive  iostaQoeii  of  the  beeoh 
bein^;  struck,  giviDg  date,  place,  aud  aathorities. 

^  Trees  in  moderately  moist  groand  are  bat  feebly  afiEected,  because  the  electricity  of 
the  same  name  cannot  be  lepelled  to  a  difitaooe  in  sucb  earth,  which  is  a  Yer^  bad  cou- 
<£bctor  fox  large  charges  of  electricitjr.  If  the  tree,  on  the  contrary,  is  in  ground 
which  is  Tery  wet  and  of  great  extent,  it  will  be  strongly  influenced,  because  the  elec- 
tiieii^  of  the  same  name  can  pass  off  to  a  distance  in  this  good  conductor.  In  fact  it 
irul  be  affected  in  the  greatest  possible  degree  if  this  good  conductor  is  itself  in  com- 
nuitfj^sation  with  other  sheets  of  water  of  indednite  extent.  {JAf^himng  C9n4uetor9: 
Bmrt  of  ^he  Commission  of  the  French  Academy  of  Sciences  on  Lightning  Conductors 
^l^Wder  Magazines ;  translated  by  Commander  IL  Anlick,  United  States  Navy,  p.  4.) 

Jbunt  P!err«|  suggested  that  the  planting  of  trees  around  habitationa  wonld  be  a 
Mdbity  against  lightning.    {Botanical  Marwouie$  Delineatedf  p«  65«) 

^jAe  Hon.  C.  £.  Whiting,  of  Iowa,  at  a  meeting  of  the  Iowa  State  Horticultural 
SOfjiiely  in  1870,  stated  that  he  had  known  a  severe  hail-storm  stopped  by  a  grove  of 
tnmk    (B^pmrttf  Iowa  State  SwrticaUural  Society  for  1^69,^.  GS.) 

«J&eM».4e9  Qmm  a  GrSle:  DiMOumiam  det  DoommmiU  amA$nB pour  dix  sept  D^i>arimemt$. 
miLS^ BTSSSb.   AUoB  M^6orolo0iqM de  PObmvatoire Imp&ial,  1866,  B.  3. 
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« 
Stopped  or  tvrned  asid^  by  the  presence  of  a  forest  of  considerable  size. 
He  had  taken  for  his  data  the  hail-^^orms  that  had  fallen  daring  the  last 
thirty  years,  in  a  commune  where  registered  by  insurance  companies 
with  the  greatest  care,  and  wbiohf  with  otiier  records,  enabled  him  to 
constmct  charts  on  a  uniform  model,  and  very  completely.  A  small  or 
isolated  forest  did  not  have  this  ^fect. 

In  the  department  of  Eure^t-Loire,  the  forest  of  S^nonches  had 
proved  a  protection  to  a  part  of  the  canton  of  BrezoUes.  In  the  north 
of  the  department,  the  storms  followed  the  valley  of  the  Enre  until, 
meeting  the  forest  of  Drenx^  the  storms  divided  into  two  parts.  In 
Loiret,  on  the  right  bank,  the  storms  meeting  the  vast  forest  of  Orleans, 
separate  into  two  parts ;  one  follows  the  Loire  until  near  the  forest  of 
Lorris,  which  it  penetrates  by  a  depression,  and  seems  to  wish  to  unite 
again  with  the  upper  branch,  which  it  sometimes  does,  but  oftener  the 
forest  of  Montargis  prolongs  the  effect  of  the  forest  of  Orleans,  and 
keeps  the  zones  separate.  The  further  effects  of  forests  are  shown  by 
charts,  proving  that  great  woodlands  divide  and  considerably  weaken 
the  force  of  these  storms.  The  branches  of  the  trees  are  so  many  light- 
ning-rods, conveying  «o  the  ground  the  electricity  of  the  atmosphere,  and 
neutralize  this  agency  as  well  as  the  hail.  The  forest  of  Orleans,  along 
the  divide  of  the  Loire  and  the  Seine,  produces  an  effect  at  once  clear 
and  decisive.  According  to  Becquerel,  the  common  saying  of  the  coun- 
try is,  that  a  hail-storm  never  strikes  the  forest. 

M.  Sainjon,  engineer,  president  of  the  meteorological  commission  of 
Loiret,  in  a  further  study  since  published,  has  confirmed  by  a  series  of 
remarkable  facts  the  observations  previously  made. 

The  memoir  of  M.  Bailie  in  a  multitude  of  places  {n'esents  from  records, 
proving  this  effect  as  uniformly  seen  wherever  forests  occur  of  sufficient 
size  to  produce  these  results.  These  researches  are  continued  in  subse- 
quent volumes  of  the  Atlas  MdtSorologique^  under  the  editodal  care  of 
the  astronomer  Le  Verrier,  with  continually-recurring  evidences  of 
these  facts,  and  illustrations  of  their  effect  in  series  of  charts. 

EFFECT  OP  COLORED  LIGHT  UPON  VBOETABLE  GROWTH. 

On  the  18th  of  December,  1871,  M.  Bert  reported  to  the  French 
Academy  of  Sciences  the  result  of  experiments  under  the  influence  of 
colored  light.  Twenty-five  species  of  growing  plants,  belonging  to  as 
many  families,  were^  exposed  to  the  same  conditions,  under  colored 
glass,  not  receiving  the  direct  light  of  the  sun.  The  conclusions  of  his 
experiments  were : 

1.  That  greeo  is  almost  ts  destmctive  as  total  darkness. 

3.  That  red  is  very  fDJariods,  but  nofc  so  much  so  as  green,  and  that  it  oanses  plants 
to  elongate  in  a  singular  manner. 

3.  That  yellow  is  less  ii^jarions  t^an  the  above,  bnt  more  so  than  bine. 

4.  That  any  one  of  the  colors  has  a  bad  effect  on  plants,  and  that  their  nnioa  in  the 
proportion  that  forms  white  light  is  necessary  to  vegetable  health. 

The  light  that  traverses  a  leaf,  when  examined  by  a  Bpeotrosooi>e,  shows  an  abnn- 
dance  of  green  and  red  rays,  which  are  not  ntilized  by  the  plant.  It  is  not,  therefoce, 
wonderfnT  that  young  trees  will  not  spring  up  in  the  dense  shade  of  the  parent  tree. 
But  trees  differ  somewhat  in  the  quality  of  the  light  that  is  alMorbed  and  transmitted, 
and  the  mosses  and  liverworts  that  enjoy  the  red  rays,  will  therefore  thrive  luxuriantly 
in  the  densest  forest  shade.  It  is  highly  probable  that  the  reason  why  the  beech  will 
grow  nnder  the  shade  of' oak  better  than  the  yonog  oak  itself,  may  be  due  to  the  (Wot 
that  some  of  the  rays  transmitted  by  the  leaves  of  the  oak  are  appropriated  by  the 
beeoh.i  > 

1  An  interesting  observation  was  made  in  1792  by  Chancellor  Livingston,  ot  New 
York,  with  respect  to  the  influence  of  shade  npon  vegetation  and  the  diffsrences  shown 
by  trees  in  this  respect.    He  planted  a  field  of  com  on  the  west  side  of  a  young  wood, 
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It  is  remarked  that  the  boz-«lder  {Negundo  aceroiies)  does  not  iDjnre 
grass  and  grain  by  its  sliade  as  much  as  many  other  species. 

The  alder  is  thought  to  favor  rather  than  injnre  the  growth  of  grass. 
The  wide-spreadlDg  batternnt  is  iojarious  to  both  grain  and  grass  to  a 
degree  beyond  that  of  most  other  trees. 

It  has  been  remarked  that  the  antomnal  beanties  of  the  landscape  in  a 
w%t  season,  come  on  rapidly  and  soon  pass  away,  the  leaves  being 
loosened  on  the  first  shower.  Bat  in  a  dry  season  the  coloring  is  richer 
and  the  spectacle  more  lasting.  The  splendid  hues  of  the  autumnal  foliage 
appear  to  better  advantage  upon  the  hills  than  in  the  valleys,  probably 
because  the  location  is  drier  and  the  adhesion  of  the  leaves  to  the  tree 
somewhat  greater.  It  is  a  well-known  fact  the  American  forests  present 
a  brilliancy  of  coloring  uuknown  in  Europe,  and  the  fact  is  equally  well 
established  that  our  climate  is  much  drier.  In  this  we  may  find  the 
reason  for  the  difference  above  noticed,  and  from  the  same  analogy  we 
sboold  expect  one  landscape  to  differ  from  another  in  the  same  season, 
where  the  soils  were  different  as  regards  moisture  and  dryness.  This 
diange  of  color  is  not  due  to  frost,  as  some  suppose,  but  to  the  ripening 
of  the  leaves,  which  will  &11  in  their  due  time  whether  touched  with 
iirost  or  not. 

FOBfiiaif  EXAMPIiES  OP  THE  BFFEOTS  OF  FOEBST  UPON  OLIMATE. 

I. — Climate  of  the  Madeira  liloT^^illuBtration  of  the  effect  of  trees  wpon 

the  rainfall. 

These  islands,  in  common  with  other  groups  lying  in  the  Atlantic  west- 
ward from  Europe  and  Africa,  have  been  cited  as  showing  the  depend- 
ance  of  rain-fall  upon  forests.  With  the  view  of  ascertaining  the  facts 
as  far  as  could  be  known,  an  inquiry  was  addressed  to  the  Hon.  Jasper 
Bmftb,  consul  for  the  United  States  at  Fnnchal,  Madeira,  who  has 
answered  very  fully  by  citing  the  principal  authorities  having  a  bearing 
upon  the  subject.^ 

The  island  was  ori^nally  covered,  as  its  Portuguese  name  implies,  with 
a  heavy  growth  of  timber.  The  north  part  is  now  sparsely  wooded,  but 
the  south  side  is  almost  wholly  denuded,  and  cultivation  is  maintained 
by  an  extensive  and  costly  system  of  irrigation.    Necessity  has  in  some 

ooosistiDg  of  oaks,  poplars,  a  few  ehettniits,  and  a  large  mulberry,  the  latter  some- 
what ont  in  Ihe  field.  The  shade  at  snmrfee  extended  across  the  whole,  hat  was  nearly 
cff  by  ten  o'clock.  He  obeerved  that  the  chestnnt  had  a  very  bad  eflfeot.  The  com  was 
small  and  yellow,  and  the  conical  shape  of  the  moraing  shadow  coald  be  traced  to  a 
considerable  extent  in  the  sickly  appearance  of  the  plants.  The  black-oaks  were  in- 
jnrioos,  bnt  not  so  mnoh  so  as  the  chestnnt ;  the  pc^plars  very  little  so,  and  ttie  mnl- 
berry  scarcely  at  all,  althongh  its  shade  remained  longer  than  the  others.  After  con- 
sidering yarions  saggestions,  such  as  emanations  from  the  trees  and  the  like,  he  came 
to  the  conclusion,  which  was  probably  the  true  one,  that  certain  rays  were  absorbed 
more  by  the  leaves  of  one  tree  than  another;  and  going  beyond  this  visible  efiect  of 
transmitted  light  npon  vegetation,  he  raised  the  ingenioiis  qoestion  as  to  whether  the 
U§fA  thus  |»asMd  by  the  foliage  might  not  have  aooie  properties  tiiat  might  be  applied 
m  a  medicinal  agent  to  anlnial  life. 

•-Oeoeral  SehoyTer  had  remarked  to  him  that  the  black  oak  was  particularly  injoiions 
te  wheat.  The  loonst  tree,  on  the  contrary,  was  thought  extremely  beneficial  to  grass- 
iMds.-^  Tran»Mo.  of  Soe,  for  FromoUoH  of  Jf^,  Aria,  and  ^fan^fMO.    )^  ed.,  i,  169. ) 

'lfr<. Smith  cites  ** MeiMra,  ito  CUmtUo  and  Semor^y''  by  Bobert  White;  ''Climate 
7««d  MoUarolo^  of  MadtnraT  by  J.  A.  Mason,  and  "  CHmaU  aind  Beoomroes  of  Madura,'* 
4i!yJ>r.]i.O.  Graham,  as  affording  detailed  information  apon  this  subject.  He  also 
eonsoltsd  Mr.  James  Tates  Johnson,  a  resident  of  many  years,  who  had  edited  a  second 
tfition  of  Mr.  White^a  Imk^.  The  result  was,  that  reliable  information  does  not  exist 
^#» looR  period  bibek,  and  that  any  changes  that  may  have  occurred  must  be  inferred 
MMfwtWyVMeOMatB  as  may  be  gathered  concerning  tiie  early  ^^onditions.  The  oldest 
tnoes  of  meteorological  records  go  back  130  years. 
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cftses  led  to  tiie  plantiog  of  pines  on  the  hilla,  bat  not  enongh  to  have 
a  perceptible  inflaetiee  upon  the  climate.  The  i)eriod  when  the  forests 
were  destroyed  is  uot  knowfif  bat  there  is  a  traditioa  that  a  great  fire 
coDsamed  them  not  long  after  oeoupatioD,^  and  that  it  Bmonldered  for 
years  before  final  extinction.  We  are  wholly  withoat  knowledge  as  to  the 
climatic  conditions  when  the  island  was  covered  with  forests,  or  as  to 
the  changes  that  the  clearing  wroaght,  bat  simply  know  that  the  pres* 
ent  conditions  have  existed  for  centnries,  and  probably  withoat  nat^ 
rial  change. 

Bat  with  respect  to  the  agency  of  trees  in  condensing  moistore,  Dr. 
Graham  remarks: 

We  may  consider  the  tangible  inflnence  of  forests  in  this  matter,  firstly,  with  regard 
to  the  power  of  direetly  angmentieg  the  moisturs  of  a  climate ;  and,  secondly,  as  to 
the  pEx>perty  of  absorbing  und  bnsbandiug  water.  In  this  ialand  the  i^reat  power 
which  trees  possess  of  oootribating  to  the  moistnre  of  a  country  may  be  well  obaerved 
npoD  the  mountains.  The  ffentio  breezes  of  the  northeast  wind  almost  constantly  flow 
npon  the  land  charged  witn  a  certain  amount  of  moistnre.  During  the  night  the 
quantity  is  not  large  enough  to  condense  into  vapor,  and  the  sky  therefore  Teiaain 
dear,  bat  in  the  morning,  after  several  boors  of  sunshine,  the  moialure  laao  aogmeoted, 
chiefly  by  evaporation  fiom  the  seas,  as  to  become  visible  as  mist  or  cloud  at  a  cer- 
tain elevation.  •  •  »  The  moisture  of  the  ordinary  breezes  in  Madeira,  aug- 
mented as  we  have  seen  (I  speak  from  habitual  observations),  becomes  apparent,  asa 
rule,  a  little  way  at  sea,  before  it  is  actually  driven  upon  the  mountains,  and  the  wM 
invests  the  hills,  whether  there  be  tceto  or  not.  In  approaching  the  land,  the  fleeey 
masses  coalesce  and  augment  in  size,  and  at  length  for  a  while  rest  at  an  interval  of 
eight  or  ten  feet  from  the  hill-aide;  the  interval  slowly  diminishesy  and  eventually 
the  mist  comes  in  contact  with  the  soil  or  leaves  of  trees.  •  *  *  Thus  far, 
in  the  ^pneration  and  attraction  of  mli^ts,  trees  appear  to  exert  no  especial  inflnenes^ 
but  their  power  upon  mist  already  formed  is  great.  Where  there  are  no  trees  tbe 
cloud  is  driven  along,  depositing  little  or  no  moisture,  at  length  to  be  again  completely 
vaporized  over  any  heated  ground  and  carried  away  to  the  sea ;  but  trees  largely  in- 
tercept mitt,  and  the  small  component  veeieks  of  water  coalesce  upon  the  branehes, 
and  fall  in  drops  of  water  upon  the  earth.*  This  I  regard  as  the  princmal  mode  in 
which  trees  contribute  to  the  water  supply  of  a  country.  The  mists  will  form  whether 
there  be  trees  or  not,  but  the  water,  otherwise  lost,  is  strained  out  and  saved  by  the 
forest  foliage.  I  believe  the  process  to  be  purely  mechanical,  the  mere  aggregation  of 
small  particles  into  drops ;  and,  moreover,  I  have  never  been  able  to  observe  that 
mist  is  especially  attracted  by  any  particular  kind  of  foliage. 

The  mist  is,  at  first,  apparently  dry,  but  it  slowly  increases  in  moisture  and  densi^ 
until,  if  in  motion,  it  forms  drops  of  water  upon  the  leaves.  When  the  mist  is  station- 
ary little  or  no  dei>osit  occurs.  I  have  watched  with  much  interest  for  the  oommeooe- 
ment  of  the  dripping,  in  refensnoe  to  the  snppossd  pre-eminence  of  certain  kinds  of 
foliage  in  the  power  of  condensation.  The  pine  tree  invariably  begins  first,  their 
rough,  bush-like  clusters  of  leaves  being  well  adapted  to  interoept  the  smallest  narti- 
cles  of  moistnre.  The  yield  of  water  trom  this  sonroe  is  very  great.  The  laarels  ex- 
tract water  plentifully  from  mists  whioh  are  more  sensibly  damp,  and  their  action 
in  this  respect  is  more  important  than  that  of  the  conifene,  inatmnoh  as  tho  dense 
shade  of  their  broad  leaves  is  subsequently  a  greater  hindrance  to  the  evaporatiog 
power  of  the  sun  upon  tbe  ooUeeted  water,  and  the  undergrowth  is  considerable,  and 
highly  retentive  of  motstnre. 

1  Discovery  fbllowed  by  seAtlemeni  in  1419. 

'  It  was  remarked  by  Saint  Pierre,  in  speaking  of  the  island  of  Bourbon  [Refinion], 
that  the  clouds  peroeptlbly  deviated  from  their  course  to  eolleet  around  the  mooBtaia 
peaks,  firom  whenoe  tney  deseeoded  into  the  vaUeys  along  the  declivitiea of  tbe  forastB, 
which  likewise  attracted  them,  and  there  dissolve  in  rain,  frequently  forming  rainbows 
on  the  verdure  of  the  treesr  He  noticed  that  fields  situated  in  an  open  place  in  their 
vicinity  very  often  snifi^red  firom  want  of  rain,  whereas  It  rains  almost  the  whole  year 
round  in  the  woods  whioh  are  not  above  a  gunshot  distalioe.  It  was  by  the  destive- 
tion  of  a  part  of  the  trees  that  elothed  the  heights  of  the  island  that  most  of  tbs 
brooks  which  watered  it  were  dried  np«  and  now  nothing  remained  bat  tiie  emp^ 
channebi.  He  attribnted  the  diminution  of  streams  in  Earope  te  tbe  same  oaase»  m> 
applying  the  prinelplss  of  modem  physics  to  the  olassie  legendaof  antiqait^,  headds,  ^'U 
is  neither  among  tiie  reeds  nor  in  the  depth  of  the  valleys  that  tbe  Naiads  conceal  their 
exhaustless  nm,  as  painters  represent  them,  bnt  at  tbe  summit  of  rooks,  crowned  wUh 
woods,  and  towering  to  the  heavsns.'^*— (l^otaiiioal  Harm0nii$  DtUnmtedf  by  J*  H.  Ba^ 
nadin  de  Saint  Pierre,  p.  54.) 
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Tbe  teportoDt  ioflaeiio^  whUA  the  treet  of  tbe  Uinoel  tribe  exert  apom  the  maM^te- 
naDce  of  eprings  of  water,  is  well  understood  in  this  country,  thoogik  tbe  admirable 
laws  which  have  been  devised  for  their  preservation  are  too  much  disrcji^arded  and 
contravened.  In  one  of  the  Canary  Islands,  the  people  still  show  tbe  place  where,  at 
tbe  head  of  a  deep  valley,  stood  a  fine,  s<^H«ry  til  tree,  which  daily  used  to  strain 
a  large  quantity  of  water  from  the  humid  mist  conveyed  inland  by  the  sea  breeze. 
The  tree  is  mentioned  by  Cordeyro  and  subsequent  writers,  with  the  customary  em- 
bellishments of  exaggeration  and  superstition ;  but  both  the  spring  of  water  and  the 
tree  are  now  gone,  and  the  mists,  though  they  still  remain,  pass  over  unstrained  of 
their  moisture. 

The  aggregation  of  small  particles  of  water  from  humid  mists,  then,  we  may  regard 
as  a  great  source  of  water  in  a  country  like  Madeira,  wbere  the  moisture  of  tbe  pre- 
vailing wind  is  daily  condensed  upon  the  mountaiDs;  and  sueh  a  manner  of  supply 
must  be  oommon  to  many  eountries,  although  it  is  often  unreooignbBed. 

St.  Eelma. 

This  island  bas  been  mentioDed  as  affording  direct  illnstration  of  the 
connection  that  exists  between  forestA  and  rain-fallr*  When  first  discov- 
ered in  1502,  it  bad  heavy  forests.  Tbe  introduction  of  goats,  and  other 
causes,  destroyed  these  woodlands,  nnti!  the  island  was  almost  denuded. 
The  consequeDces  were  that  in  the  records  of  tbe  last  century  we  find 
accounts  of  r^ieated  and  almost  periodical  visitations  of  very  severe 
drought,  occasioning  variotts  losses  to  cattle  and  cropsw  Toward  tbe  end 
of  the  last  century,  however,  the  governor  saw  the  need  of  strenuous 
measures  to  restore  vegetation.  Kurseries  were  established,  experienced 
gardeners  sent,  and  trees  from  all  parts  of  the  world  were  planted  and 
lound  to  flourish.  Prizes  were  given  for  the  nnml>er  (rf  trees  reared, 
without  regard  to  their  character.  The  Pin%i8  pinaster  was  sown  very 
extensively,  and  several  plantations  of  this  still  exist  The  consequences 
of  this  were  described  a  few  years  since,  as  follows : 

For  many  years  past,  since  the  general  growth  of  our  trees,  we  have  been  preserved 
fh>m  the  scourge ;  and  droughts,  such  as  were  formerly  recorded  are  now  altogether 
unknown.  We  have  no  means,  however,  of  otberwise  comparing  tbe  rain-fall  of  the 
two  periods,  as  no  tablos,  or  even  estimates  of  the  rain-fall  can  be  had  for  tbe  earlier 
dates.  Our  fall  of  rain  now  is  equal  to  that  of  England,  and  is  spread  almost  evenly 
over  the  year.  The  sbowers  fall  more  heavily  in  two  or  three  months  of  the  year. 
But  tbis  period,  though  called  on  this  account  the  rainy  season,  is  in  no  way  to  be  com- 
pared to  what  is  understood  by  an  Inter-tropical  rainy  season. 

Bat  since  the  transfer  of  the  island  from  the  East  India  Company  in 
183G  these  plantations  have  been  neglected,  prizes  ibf  cultivation  have 
stopped,  and,  for  the  last  thirty  years  at  least,  a  score  of  trees  have 
been  cut  down  to  one  planted.^ 

Island  of  Ascension. 

This  island,  some  7^  miles  long  and  6  wide,  was  entirely  barren  when 
first  occupied  in  1815,  and  so  destitute  of  water  that  supplies  were  brought 
ftom  Eogland  and  theCape  of  GtooA  Hope.  According  to  a  report  made  in 
1804j  there  were  20  acres  of  furze  and  shrubbery,  and  over  27  acres  in 
crops.  The  rain-fall  has  increased  in  proportion  to  tbe  cultivation,  and 
from  10.18  inches  in  1858,  was  25.11  iu  1863,  the  increase  in  vegetation 
being  from  59,402  to  75,557  pounds.  It  grows  forty  kinds  of  trees,  where 
bat  one  tree  grew  in  1843,  owing  to  want  of  water.    The  water  supply 

^F&fi»t9  and  MoUtkre,  by  John  Croumbie  Brown  (1677),  p.  117*185^  which  gives 
extracts  frotn  correspondence  in  1865  from  bis  ezcelleney  H.  R.  Jamlsen,  goyereor  of 
the  island.  Other  anthorities  cited  are  Beatvot^s  8t,  Birimay  Emsmao's  German  trans- 
I.M4<m  of  JMsmu^  work  on  Meteorology,  in  relation  to  cosmical  phenomena  (1859X 
and  danqni,  is  a  vcHome  ^titled  Vojfapt  en  Bulgarit  (1!M3). 
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is  excellent,  and  the  garrison  and  ships  yisiting  the  idand  are  sapplied 
in  abundance  with  vegetables  of  varioas  kiuds.^ 

Sanih  Africm. 

In  SoQth  Africa,  the  most  disastroos  effects  M^e  felt  from  dronghts, 
and  from  inundations  following  sudden  and  heavy  falls  of  rain.  It  ap- 
pears from  evidence  that  these  conditions  have  changed  greatly  within 
the  historic  period,  and  that  they  tend  to  grow  worse  from  year  to  year. 
This  subject  has  been  very  fully  discussed  by  the  Bev.  J.  G.  Brown,  for- 
meriy  colonial  botanist,*  who  arrives  at  t^e  conclosion  that  this  arid- 
ity has  been  promoted  by  the  destruction  of  vegetation,  removing  an 
important  screen  which  throws  off  or  absorbs  the  direct  rays  of  the  Pun, 
and  one  which  in  other  ways  conserves  the  humidity  of  the  soil  and  of 
the  atmosphere.  He  urges  a  discontinuance  of  burning  over  the  surface; 
the  adoption  of  enlightened  measures  for  the  conservation  and  extension 
of  forests ;  the  construction  of  reservoirs  for  retaining  the  excessively 
abundant  waters  after  heavy  rains ;  and  the  using  of  these  waters  for 
purposes  of  irrigation.  The  fall  of  rain  in  torrents  instead  of  drixzling 
showers,  and  its  drainage  from  the  surftK^  by  short-lived  floods  instead 
of  equably  flowing  streams,  he  regards  as  characteristics  of  lands  divested 
or  devoid  of  vegetation,  and  hence  any  measures  tending  to  oover  the 
surface  with  trees  or  herbage  must  be  followed  by  good  results. 

Since  the  publication  of  the  work  above  cited,  more  recent  damages, 
not  mentioned  therein,  have  occmrred  in  Sooth  Africa  from  these  causes. 
Toward  the  close  of  1874,  according  to  colonial  newspapers,  damages 
occurred  from  floods  which  could  not  be  estimated  at  less  than  £300,000^ 
and  from  one  report  the  injury  to  public  works  alone  was  estimated  at 
£350,000.3 

MauriUia. 

Attention  has  of  late  years  been  called  to  the  climatic  conditions  of 
the  island  of  Mauritius,  following  the  clearing  off  of  forests,  that  deserve 
notice  in  this  connection.  This  island  lies  in  the  torrid  zone,  exposed 
to  the  trade  winds  of  the  Indian  Ocean,  and  has  an  area  of  abotat  720 
square  miles.  It  was  originally  covered  with  dense  forests,  but  the 
cultivation  of  the  sugar-cane  being  found  extremely  profitable,  extensive 
clearings  have  b^n  made  since  1851,  resulting  in  changes  that  have 
excited  grave  apprehensions,  and  have  led  to  careful  inquiries.  A  gov- 
ernment observatory  has  existed  for  a  long  period,  but  several  changes 
of  location  render  comparisons  uncertain.  These  recprds,  so  far  as  they 
can  be  used,  show  that  the  absolute  and  relative  humidity,  as  well  as 

1  Brown's  ForesU  and  Moisture  (1877),  pp.  12a-143. 

^Hydrology  of  South  Africa;  or  Details  of  the  former  "hydrogravhic  condition  qf  ike  Cape 
of  Good  Hope,  atid  of  Causes  of  its  present  Aridity,    London,  ltJ75,  8  vo.,  p.  960. 

3  In  a  more  recent;  work  by  Mr.  Brown  (Fortsts  and  Moi9tmr0,  VSTJ,  p.  148),  a  strilcing 
niostration  of  the  local  effect  of  tree«  is  mentioned,  from  a  correspondence  had  in 
1864>'65.  "  This  season  has  been  onusaally  hot  and  dry  along  the  ooast^  and  all  aronnd 
Grahamtown  we  have  been  nnable  to  grow  anything  all  this  summer  for  want  of  rain. 
The  springs  are  all  iuiling.  Yon  may,  perhapn,  know  the  plaoe  of  Ur.  J.  J.  Stone,  on 
the  top  of  the  bill  on  the  Cowie  Boad,  toward  the  tea,  marked  imt  by  a  quantity  of 
gum  trees,  on  the  ridge  of  the  high  hills  to  the  southeast  of  Grahamtown.  Well,  aU 
through  the  summer  we  had  only  ligbti  mieity  rain,  just  enough  to  dampen  the  grassy 
and  not  enough  to  wet  the  ground ;  but  these  treea  of  Ur.  Stone's  have  there  oonyerted 
the  mist  into  rain.  They  have  eoaroely  felt  auy  effects  of  dry  weather  >  the  vegeta^ 
btoe  and  fiow^ra  have  there  gEOwn  all  the.aunimer  without  waterings  tiiere  the  tiyika 
have  always  been  fall ;  and  that  ia  the  only  place  ot  wluok  I  have  he^ffdi  that  it  haa 
been  so  within  five  and  twenty  miles  of  Grahamtown.'' 
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the  rain-Ml,  have  passed  throtif^  ooosiderable  ranges  of  annual  varia- 
tions, and,  as  is  thonght,  with  a  tendency  to  periodicity. 

The  forests  that  have  been  cnt  since  1853  are  from  8  to  20  miles  dis- 
tant from  the  observatory,  and  therefore  the  inflaence  they  may  have 
had,  is  not  directly  shown  by  its  records.  Mr.  Charles  Meldmm,  the 
direetor,  in  a  letter  dated  Angost  16, 1877,  informs  ns  as  follows : 

The  general  belief,  in  which  I  agree,  is  that  the  hnmidity  has  considerably  diminished 
in  tiielnterior  of  the  island,  and  probably  Ihe  frequency  of  the  rain-fall ;  hot  obeerTa- 
lioos  have  not  been  taken  for  a  long  enough  period  to  enable  ns  to  arrive  at  a  satis- 
faetoiy  conolnsion  as  to  the  rate  and  amovnt  of  decrease.  The  local  goyemment  have 
lately  commenced  to  replant  some  of  the  denuded  localities,  and  in  the  course  of  time 
the  eilbot  with  regard  to  humidity  wlU  be  known. 

I  haye  little  doubt  that  the  destrootion  of  the  forests  has  piodueed  serious  effects  as  to 
the  sanitary  and  agrieultural  eendltion  of  the  island.  There  have  always  been  lakes 
and  lagoons  on  the  low  plains  near  the  coast,  formed  by  filtration  from  the  high  lands 
of  the  interior.  Formerly,  when  the  interior  was  densely  wooded,  a  large  portion  ot 
the  rainwater  was  retained,  and  filtration  went  on  gradually,  so  that  even  in  the  dry- 
est  years  the  lagoons  received  regular  supplies  of  pure  water.  But  now  the  greater 
part  of  the  rainwater  is  carried  away  to  the  sea,  and  hence  in  dry  weather  the  snu^ 
rays  beat  down  on  slimy,  lioetid  marshes.  During  torrential  rains,  also,  the  low  lands 
are  flooded,  and  much  stagnant  water  and  vegetiHile  dSkria  is  left  behind.  The  conse- 
quence is,  that  an  island  at  one  time  noted  for  its  salubrity,  has  become  a  hot-bed  of 
malaria.  During  the  last  ten  years  the  mortality  from  fover  has  been  very  great.  It 
is  during  the  process  of  evaporation  after  heavy  rains,  that  the  fever  becomes  epidemic, 
and  only  then  with  a  high  temperature.  There  was  a  severe  drought  from  January  to 
April,  1875,  followed  by  neavy  rains  in  the  latter  part  of  April  and  in  May ;  but  no  in- 
crease of  fever  took  place,  apparently  because  winter  had  set  in  before  the  rains  ceased. 
On  the  other  hand,  after  a  orought  which  took  place  in  November,  December,  and  Jan- 
nary  last,  foUowed  by  torrential  ralns>  fever  became  general,  and  it  continued  to  rage 
through  March,  April,  and  May. 

Within  the  last  15  years  many  sugar  plantations  near  the  coast,  in  the  leeward  dis- 
tricts, have  been  alMuidoned,  mainly,  it  is  said,  through  want  of  sufficient  rain  and 
moisture.^ 

It  is  more  than  a  century  since  anxieties  were  first  felt  in  Maaritias 
in  relation  to  the  catting  off  of  forests,  and  regulations  were  made  with  a 
view  of  conservation.  On  the  15th  of  November,  1769,  the  governor  and 
intendant— Desroches  and  Poivre— established  a  regulation  founded 
npon  public  policy  and  private  interest,  as  well  to  protect  the  harvests 
against  the  violence  of  the  winds  as  to  afford  shelter  from  the  burning 
heat  of  the  sun  and  exemption  from  drought.  It  was  declared  an  im- 
portant object  of  the  administration,  not  only  to  protect  the  woodlands 
in  the  places  where  they  already  existed,  but  to  cause  plantations  to  be 
made  in  places  where  they  had  been  destroyed.  The  measures  then 
proposed  may  be  summarized  as  follows : 

The  use  of  stone  instead  of  wood  in  building. 

Forbidding  the  carrying  of  firebrands  in  the  fields,  roads,  or  woods. 

Bequiring  the  owners  of  lands  to  get  licenses  before  clearing. 

Beservatlons  of  one-fourth  of  the  concessions  of  land  for  forests,  and  especially  the 
woods  growing  upon  ridges,  blufis,  and  hills,  requiring  the  woodlands  to  be  brought 
npto  this  proportion  by  planting. 

Forbidding  the  clearing  within  ten  perches  along  the  banks  of  streams,  except  roods 
and  paths  for  coming  to  the  water,  or  for  passing  along  the  bank,  and  ordering  cleared 
banks  of  streams  to  be  planted.  ^ 

Forbidding  the  grantees  of  land  along  the  sea-shore,  ftom  cutting  any  trees  on  the 
King's  reserves,  or  on  their  own  land  within  ten  perches,  or,  if  cleared,  requiring  that 
such  lands  should  be  planted. 

Forbidding  the  cutting  of  wood  fbr  forges  or  other  establishments  excepting  under 
the  direction  of  a  conservator,  who  was  to  reserve  for  high-ibrest  sixteen  young  trees 
per  arpent. 

^Brown's  ForetU  and  Moitture <1677),  p.  124,  cites  o^ier  informaticm  concerning  the 
oHmate  of  Bfauritius,  confirming  the  above. 

See  also  N.  Pikers  dub'tr<mioarBamhU§  in  the  Lamd  of  (ha  Jpkanopteryx  (1873),  p.  4iS ; 
Thornton's  SUkny  qf  Inm;  Tran$acUoni  uf  Os  SwiMMk  Meteorological  Society,  1666; 
m-aneaotione  of  the  Eogal  JSooietif  of  MaariHue,  &^ 
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Precftotioos  ftgaliiBfc  fires,  during  the  operatioiia  <^  cnttiDg  wood. 

The  reservation  of  certain  valnable  kinda^  and  prohibition  against  the  burning  of 
these  woods  as  fnel  except  the  branches. 

Beqairing  every  owner  or  tenant  of  woodlands  to  maintain  a  watch  over  the  same, 
and  holding  him  responsible  for  damages. 

Preference  given  to  the  proprietor  in  working  and  drawing  wood  bought  for  the 
King's  service. 

Bestricting  the  use  for  fhel  to  brnsh-wood  and  other  kinds  declared  not  fit  for  con- 
struction. 

Permitting  the  inhabitants  of  Port  Louis  to  take  wood  for  fhel  where  not  declared 
as  reserved  (but  not  for  cabinet-making)  from  certain  loyal  reserves  named. 

Proprietors  cutting  woods  in  regular  manner  were  required  to  cut  close  to  the 
ground,  and  makers  of  charcoal  to  have  their  ovens  at  a  distance  from  the  woods. 

Restriction  against  allowing  animals  to  graze  in  young  woods,  and  requirements  for 
protecting  such  woodlands,  by  surronnding  them  with  some  defense. 

Requirement  for  planting  trees  along  the  public  roads  at  the  expense  of  the  owners 
of  land. 

Appropriation  of  fines  declared  against  owners  becoming  liable. 

Id  1767,  a  kind  of  tree  known  as  the  bois  noire  was  introduced  from 
Bengal,  and  immense  plantations  were  made.  It  proved  extremely  serv- 
iceable, and  grew  so  abandantly  that  cuttings  could  be  made  trien- 
nially.  A  few  years  later  the  Litsea  OhineTisis^  known  first  as  the 
Chinese  camphor,  and  later  as  bois  cPoiseauXj  and  the  tree  affording 
the  drug  known  as  dragon's  blood,  were  introduced  and  grew  luxuri- 
antly. 

Ordinances  for  the  preservation  of  woodlands  appear  in  the  history 
of  the  island  through  many  years,  and  under  these,  the  supplies  became 
abundant.  The  last  of  these  regulations  dates  in  1820.  The  introduc- 
tion of  sugar-cane  in  recent  years  again  led  to  extensive  clearings,  and 
to  the  consequences  above  noticed.  It  can  only  be  ascertained  by 
inquiries  upon  the  spot,  and  by  aid  from  i*ecords  and  the  memory  of 
old  inhabitants,  as  to  whether  plantings  executed  under  these  ancient 
regulations  had  the  full  effect  anticipated,  or  whether  the  apprehensions 
then  felt  were  from  anticipated  rather  than  existing  injuries  to  the 
climate  of  the  colony.  If  it  should  be  found  that  increased  rain-fall  fol- 
lowed increased  planting,  the  authorities  of  the  island  have  their  wel- 
fare, in  this  regard,  under  their  own  control,  and  the  world  at  large 
will  be  taught  another  lesson  in  national  economy.^ 

Ceylon. 

The  planting  of  tea  and  coffee  a  few  years  since  became  an  object  of 
active  and  to  some  extent  a  speculative  enterprise,  the  soil  and  climate 
being  alike  adapted  to  both,  and  with  more  profit  than  any  other  vege- 
table products  previously  grown.  This  led  to  the  extensive  cutting  off 
of  forests,  to  such  extent  that  there  was  reason  to  fear  that  districts 
hastily  cleared  under  these  inducements  might  be  so  changed  that  they 
could  not  be  permanently  occupied  when  the  fertility  of  the  soil  had 
been  lowered  by  a  few  years'  cultivation.  Dr.  J.  D.  Hooker,  of  the 
Boy^l  Kew  Gardens,  to  whom  reports  had  been  sent,  in  a  letter  dated 
May  27, 1873,  to  the  Earl  of  Eimberley,  calling  especial  attention  to  the 
conseq[uences  likely  to  follow  this  improvidence,  says: 

It  is  principally  on  climatic  considerations  that  the  cutting  down  of  forests  seems  to 
re<inire  government  supervision.  Tbere  is  good  reason  to  thmk  that  in  tropical  coun- 
tries the  removal  of  wood  operates  effectively  in  redacing  the  rain-fall.  There  can»  at 
any  rate,  be  no  doubt  that  the  presence  of  forests  plays  a  most  important  part  in  stor- 

^  The  regulations  above  noticed,  and  some  facts  concerning  former  planting,  are 
given  in  a  pamphlet  entitled,  Swr  U  dioroi8$ement  dea  Foriii  h  1%U  Maurice  (1837),  oon- 
taining  a  memoir  by  L.  Bonton,  addressed  to  the  Society  of  Natural  History  of  Maurt- 
tins,  September  7, 1637,  pp.  SO. 
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ing  the  raiu-fiiU,  and  yielding  np  gradnally  to  tho  streams  a  continnons  sapply  of  water 
a  thing,  I  need  hardly  say,  in  a  hot  country,  of  primary  impoflanoe.  Moreover,  the 
rain  is  retained  by  forests  on  the  snr&ce  of  the  ground ;  itgradnally  permeates  to  the 
sabsoil,  and  so  foods  the  nndergronnd  Trater^bearing  strata  npon  wmoh  springs  and 
wells  mnst  eventually  depend.  If  the  forest  is  indiscriminatelv  removed^  the  rain  runs 
off  as  fost  as  it  falls,  and  washes  away  the  superficial  and  fertile  soil  with  it. 

The  mischief  already  done  in  Bfauritios  and  various  West  India  Islands  is  so  widely 
spread  (being  in  some,  indeed,  irreparable),  and  the  fooling  of  the  oolonists  affainst 
any  interference  on  the  part  of  the  government  is  apt  to  be  so  determined,  that  I  ven- 
ture to  press  npon  your  lordship  my  own  opinion  as  to  the  urgency  of  active  steps 
being  taken  in  the  case  of  an  island  so  beautifbl  and,  at  present,  so  fertile  as  Ceylon. 
I  have  lately  received  an  account  of  the  deterioration  of  the  climate  of  some  of  the  Lee- 
ward Islands,  which  affords  a  melancholy  confirmation  of  what  I  have  nrsed  above: 

**  The  contrast  between  neighboring  islands  similarly  situated  is  most  striking.  The 
sad  chango  which  has  befallen  the  smaller  ones  is,  without  any  doubt,  to  be  ascribed 
to  human  agency  alone.  It  is  recorded  of  these  that  in  former  times  they  were  clothed 
with  dense  forests,  and  their  older  inhabitants  remembered  when  the  rains  were  abun- 
dant and  the  hills  and  all  uncultivated  places  were  shaded  by  extensive  groves. 
The  removal  of  the  trees  was  certainly  the  cause  of  the  present  evil.  The  opening  of 
the  soil  to  the  vertical  sun  rapidly  dries  np  the  moisture,  and  prevents  the  rain  from 
sinkins'to  the  roots  of  the  plaints.  The  rainy  seasons  in  these  climates  are  not  contin- 
uous, clondydays,  but  successions  of  sudden  showers,  with  the  sun  shining  hot  in  the 
intervals.  Without  shade  upon  the  surface,  the  water  is  rapidly  exlialed,  and  springs 
and  streams  diminish.'' 

It  is  not,  however,  simply  to  the  restriction  of  the  removal  of  existing  forests  that  I 
would  venture  to  direct  your  lordship's  attention,  but  also  to  the  object,  no  less  im- 
portant, of  making  new  plantations  of  forest  trees  useftil  for  timber  ana  in  the  arts. 
Such  plantations  would  serve  the  doable  object  of  retaining  the  desired  humidity  and 
of  yielding  a  revenue  to  the  island.' 

His  Excellency  W.  H.  Gregory,  governor  of  Oeylon,  in  reporting  the 
forest  regulations  adopted  in  that  colony  (Jaly  31, 1873)9  mentions  that 
Sir  Hadion  Lowe,  when  in  Oeylon,  imported  from  Brazil  the  Lantana 
as  an  ornamental  plant.  It  is  now  overspreading  the  island  below  a 
certain  elevation,  between  2,000  and  3,000  feet.  It  is  stated  that  the 
moisture  retained  in  the  soil  by  the  dense  vegetation  of  this  plant,  com- 
bined with  tho  hnmns  formed  by  the  decay  of  its  leaves,  is  already 
renovating  land  abandoned  and  worn  out.  It  was  thought  by  Mr. 
Thwaites,  director  of  the  royal  botanical  garden  at  Pr6rddeniya,  Oeylon, 
that  this  might  be  intooduced  with  advantage  into  the  West  India 
Islands,  now  suffering  fh>m  the  destruction  of  forests,  and  thus  pre- 
pare the  soil  for  a  new  forest  growth.  If  useful  there,  why  not  in 
ISouthern  Oalifomia  and  other  warm  arid  regions  of  our  own  country  f 

'WOODLAin)S  IN  WABM  CLIMATES— FOBESTS  IN  INDIA.^ 

The  question  aa  between  the  maintenance  and  removal  of  forests  appears  to  us  to  be 
tt  question  of  compensations.  Wherever  the  progress  of  population  requires  that  every 
portion  of  the  soil  must  be  made  to  yield  its  quota  of  human  food,  there  the  destruction 
of  Ibrests  ia  to  be  desired,  and  the  disadvantages  to  which  want  of  wood  for  social  and 

gineral  purposes  may  leitd  mnst  be  compensated  for,  as  they  doubtless  will  be,  by  the 
gttkuity  which  is  bom  of  necessity.  But  there  are  localities  in  nearly  aU  oountrica 
i9  which  the  tide  of  population  can  never  fiow^  but  wh»e  the  forest  can  flourish,  and 
where  It  ouffht  to  be  maintained.  To  tropical  countries,  the  preservation  of  the 
snrings  whico  feed  the  rivers,  on  which  the  fertility  of  the  land  and  theprosperity  of 
the  i^ple  are  so  essentially  dependent,  is  of  the  g[reatest  importanoe.  Tnese  springs 
rise  in  the  mountain  regions,  where  forests  prevail,  and  it  is  to  such  regions  that  a 
piofteetive  agency  should  be  extended,  for  there  can  be  but  little  doubt  that  the  entire 

'16  appearo  from  subsequent  correspondence  that  a  pernicious  system  of  cultiration, 
'lirhliih  ooDsistB  in  clearing  off,  bumine,  and  cultivating  a  couple  of  years,  and  then  leav- 
V^f  fiir  fifteen  years  untu  some  fertility  was  restored,  has  been  an  important  cause  of 
thb  ebaoge  of  climate. 

^Skkaet  ftom  a  report  of  a  oommittee  of  the  British  Association  for  the  Advance- 
ment ci  Beienoe.  Ipswich  meeting,  1S51,  p.  78.  This  oommittee  consisted  of  Dr.  Hugh 
CtijfUm.  Madras  Med.  Estab. ;  Forbes  Rayte.  Kine's  ColL,  Lond. ;  B,  Baird  SmUhf  Ben- 
gal Engmeera,  and  Capt  B.  Stradtey,  Bengal  Engineers.  ,     ^^  ^^ ^ .  ^ 
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lemoral  of  wood  leads  to  the  dimination  of  water.  In  a  siiifle  seDtence,  we  would  nj 
that  where  human  agenoiee,  whether  for  suhsistence  or  for  health,  require  the  deatmo- 
tion  of  foreete,  let  them  be  destroyed ;  bat  where  neither  life  nor  health  is  concerned, 
then  let  a  wise  system  of  preservation  be  introdaced  and  acted  upon. 

The  planting  of  sooh  trees  as  are  desirable  from  the  frnit  which  the  j  afford,  or  grate- 
ful from  the  shade  which  they  yield,  is  ali  act  which  has  been  held  in  high  eeteem  in 
eastern  eonntries,  especially  India,  from  very  early  times.  The  eastern  appreciation 
of  the  luxury  of  shade  led  to  the  banks  of  the  canals  constructed  by  the  Monammedaa 
emperors  being  planted,  and  the  waysides  of  the  imperial  roads  being  lined  with  trees 
of  various  kinds.  In  the  Suonud  of  the  Emperor  Akbar  it  is  direo&d  'Hhat  on  both 
sides  of  the  canal  down  to  Hissar,  trees  of  every  description,  both  for  shade  and  blos- 
som, be  planted,  so  as  to  make  it  like  the  canal  under  the  tree  of  Paradise ;  and  that 
the  sweet  flavor  oi  the  rare  fVnits  may  reach  the  mouth  of  every  one,  and  that  from 
those  luxuries  a  voice  may  go  forth  to  travelers,  calling  them  to  rest  in  the  ciUeSy 
where  their  every  want  wiU  be  supplied.''^ 

Bat  tbe  plantiDg  of  trees  for  timber  seems  to  have  been  neglected 
there,  as  it  has  b^n  in  most  other  countries,  nntil  modem  times.  This 
is  no  doabt  owing  to  self-sown  forests  being  more  than  safiBcient  to  sap- 
ply  all  the  wants  of  man  in  the  earlier  states  of  society.  As  population 
and  civilization  are  advanced,  sach  forests  are  looked  upon  rather  aa 
impediments  to  agricaltnre  than  as  sources  of  wealth,  and  the  means 
of  removing  trees  are  more  thonght  of  than  the  readiest  means  of  prop- 
agation, or  how  tbey  should  be  treated  so  as  to  produce  the  best  tim- 
ber in  tbe  shortest  time,  and  in  tbe  fullest  quantity  that  tbe  ground  is 
capable  of  bearing,  and  so  managed  that  it  may  yield  some  profit,  even 
while  the  timber  is  growing. 

Augtrdlia. 

In  tbe  reports  made  of  the  resources  of  the  colony  of  Victoria  in  con- 
nection with  the  Oentennial  Exhibition  at  Philadelphia  in  1876,  Hea 
committee  upon  agricultural  products  used  chiefly  as  food,  and  on 
arboriculture,  floriculture,  and  woods,  in  speaking  of  the  amount  and 
distribution  of  rainfall  in  that  colony,  remark : 

The  growth  of  timber  appears  to  be  much  affected  by  these  variations  of  dimat^ 
and  although  many  kinds  of  forest  trees  of  the  same,  or  nearly  the  same,  varieties  are 
found  indiifevently  in  nearly  all  parts  of  Victoria,  they  are  of  much  the  largest  and 
thi^est  growth  in  localities  possessing  the  most  regular  rain-fall.  This  seems  to  be 
one  of  the  cooditions  necessary  for  tneir  finest  development  Great  difference  of 
opinion  exists  as  to  the  wisdom  of  the  course  pursued  in  ringing  or  stripping  bark 
from  trees.  There  can  be  no  doubt  that  the  quality  of  the  grass  Is  muoh  improved^ 
but  it  is  feared  that  the  rain-£G^  will  be  diminished." 

lPoTe%U  near  Constantinople. 

In  a  paper  on  the  Water-Supply  of  Oonstantinople,  read  before  the 
Albany  Institute,  June  4, 1872,  by  Henry  A.  Homes,  New  York  State 
librarian— -after  noticing  that  the  supplies  are  obtained  by  making  dams 
across  the  mouths  of  the  upper  valleys  and  saving  the  smallest  riUsi 
among  the  ridges  of  the  Balkan  range,  some  14  miles  from  the  city,  (he 
writer  remarks,  that  the  catchment  basins  receiving  this  water  are  of 
onlv  very  limited  extent,  a  very  few  square  miles«  and  adds : 

The  sides  of  the  hills  are  all  covered  with  forests  of  oak  and  chestnut,  and  also  fkr 
beyond  the  spots  whence  any  water  could  flow  to  the  reservoirs.  This  devoting  m 
large  a  space  to  forest  wilderness  within  ten  miles  of  a  million  of  Inhabitants  is  no 
mystery  to  the  people.  It  is  the  result  of  a  custom,  and  a  stringent  law  enforced  for 
1^00  years,  ana  not  a  new  discovery.  The  ediotA  of  the  Greek  Emperors  were  veiy 
early  issued  requiring  tbe  planting  of  trees,  and  forbidding  any  person  other  than  the 

\CaUmtU  Be9iew/So.  23, 1849,  in  an  article  on  '' Canals  of  Irrigation  in  theNort^ 
west  Proviuoes  of  British  India.*' 

•  OffioUa  B^oQirdf  etAi^  Melbourne  (1875),  p.  9L 
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anthorltiee  to  cut  down  a  Biiigle  tree,  and  the  Torira  enforce  tbe  same  law.  There  ma$ 
be— there  are  differences  of  opinion  as  to  the  physical  laws  by  which  the  perpetoation 
of  forests  seonres  rain  and  preserves  moisture,  bnt  there  is  no  difference  as  to  the  faet 
that  in  the  devastation  of  the  forest  on  the  hill-side  the  usual  and  regular  flow  of  water 
is  greatly  diminished.  *  *  *  No  record  exists  of  the  destruction  of  these  forests  on 
any  occasion  except  once  in  1823,  when  the  Janizaries  were  destroyed  by  Sultan  Mah- 
moud.  It  was  a  question  of  life  or  death,  and  to  drive  the  remnant  of  them  out  of 
these  forests  they  were  set  on  fire,  and  miles  of  trees,  hundreds  of  years  old,  were  oon- 
samed,  and  the  neeiug  Janizaries  were  shot. 

The  flow  of  waters  intemipted  by  this  oasQiilt^  was  restored  as  the 
hills  became  again  clothed  with  trees.  This  example,  so  £Ar  as  relates 
to  the  dimination  of  snpply  as  the  sheltering  woodlands  are  cat  away, 
has  been  often  exemplifi^  in  cases  where  a  city  derived  its  sopply  from 
open  brooksi  as  at  Albany,  K  Y,,  where  the  failure  has  been  quite  re- 
cently supplied  by  erecting  costly  works  for  pumping  water  ffom  the 
Hudson  Biver,  instead  of  adopting  the  cheaper  and  more  rational 
remedy  of  baying  the  light,  sandy  lands  whose  drainage  supplied  the 
brooks,  and  planting  them  with  woods. 

Cmtral  Asia. 

The  desolation  in  eastern  countries  from  neglect  of  agriculture  and 
improvident  clearings  has  often  been  cited,  and  abundant  instances  are 
referred  to  in  the  admirable  work  by  our  countryman,  George  P.  Marsh, 
entitled  Man  and  Nature^  and  in  the  later  volume  of  the  same,  entitled 
The  Earth  as  Modified  by  Human  Action.  Without  quoting  from  these, 
we  will  simply  present  an  item  recently  published  in  the  lUvue  des  JEJanx 
et  ForSts  (March,  1876,  p.  d3),  which  gives  a  strong  illustration  of  this 
kind: 

The  Khanate  of  Buoharia  presents  a  striking  example  of  the  consequences  brought 
upon  a  country  by  clearing.  Within  a  period  of  30  years,  this  was  one  of  the  most  fer- 
tile regions  of  Central  Asia,  a  country  which  when  weU  wooded  and  watered  was  a 
terreetrial  paradise.^  But  within  the  last  25  years  a  mania  of  dearing  has  seized  upon  the 
inhabitants,  and  all  the  great  forests  have  been  cut  away,  and  the  uttle  that  remained 
was  ravaged  by  fire  during  a  civil  war.  The  consequences  were  not  long  in  foUowing, 
and  have  transformed  this  countrv  into  a  kind  of  arid  desert.  The  water-courses  are 
dried  up,  and  the  irrigating  canals  empty.  Tbe  moving  sands  of  the  desert  being  no 
longer  restrained  bv  Imrriers  of  forests,  are  every  day  gaining  upon  the  land,  and  will 
finish  by  transforming  it  into  a  desert  as  desolate  as  the  solitudes  that  separa^  it  from 
Khiva. 

Central  America. 

The  Ausland  gives  some  curious  reports  upon  the  effect  produced  by 
tbe  destruction  of  forests  in  certain  countries  in  Central  America,  and 

1  Halte-Brun,  an  author  of  highest  authority  in  matters  relating  to  geography,  in  de- 
soibing  ^la  country  86me  60  years  ago,  says :  *'  The  finest  provinoes  of  'rartary  remain 
tobe  described,  being  genenaiy  known  under  tbe  name  of  Great  Bncbaria.  «  •  *  The 
most  noted  and  fertile  of  aU  the  nrovinces  is  that  of  Sogd,  so  named  from  the  river 
that  flows  through  it.  '  For  eight  aays''  says  Ibn  Hankal,  Mve  may  travel  in  the  con  n try 
of  Sogd,  and  not  be  out  of  one  delicious  garden.  On  every  side,  villages,  rich  corn- 
fields, fruitful  orchards,  country  houses,  gardens,  meadows,  interspersed  by  rivulets, 
Kpervoirsy  and  canals,  present  a  most  lively  picture  of  industry  and  happiness.'  The 
neb  valley  of  Sogd  produces  so  great  an  abundance  of  grapes,  melons,  pears,  and  apples, 
that  they  were  exported  to  Persia,  and  even  to  Hindostan.'' 
-M.  Imm'Brun,  again  citing  from  this  eastern  geographer,  says :  ^  I  have  often  been 
at.-Kohendis,  the  ancient  capital  of  Bucharia,  I  have  cast  my  eyes  all  around,  and 
tutfm^  have  I  seen  a  verdure  more  fresh  or  abundant,  or  of  wider  extent.  This  green 
•arpmliig  Bsinffled  in  the  horizon  with  the  azure  of  the  skies.  The  simple  verdure 
■Mfvad  a*  a  ap^v  of  ornamental  offset  to  the  towns  contained  in  it.  Numerous  countnr- 
■sali  Momlied  the  simplicity  of  the  fields.  Hence,  I  am  not  surprised  that  of  all  the 
WhaMtattta  of  Korasan  and  Maweralnahr,  none  attain  a  more  advanced  age  than  those 
if  Briwra/^    (MaU&'BnMe§  UniwttaX-Otognipky,  i,  470.) 
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especially  upon  the  climate  of  the  city  of  Gaatemala.  Since  the  forests 
which  existed  between  that  place  and  San  Jos^,  its  port  on  the  Pacific, 
have  disappeared)  the  inhabitants  have  been  exposed  to  miasms  gener- 
ated on  the  coast,  and  new  diseases  have  appeared.  The  climate  is  less 
uniform,  the  harvests  are  less  certain,  the  seasons  have  become  capri- 
cions,  and  storms  more  terrible.  In  1875,  snow  fell  in  the  city,  an  event 
that  had  not  been  observed  within  50  years.  Wood,  for  constraction 
and  for  fnel,  is  very  scarce  at  Guatemala. 

Near  Sensalipec,  in  Salvador,  they  have  cnt  down  all  the  forests  to  get 
land  for  planting  indigo,  and  since  this  devastation,  that  place,  which  had 
not  before  felt  any  storms  of  violence,  has  suffered  greatly,  and  much 
more  frequently.  They  are  now  planting  the  Uucalyptus  in  Guatemala 
to  replace  the  forests  and  to  dry  up  marshy  places.  (Bevue  des  Eaux  ei 
ForStSf  June,  1877,  p.  264.) 

OiMSt  of  Nicaragua. 

In  a  volume  relating  to  Panama,  Nicaragua,  and  the  Mosquito  Shore, 
by  Messrs.  Pim  and  Seemann,  published  in  1869,  in  speaking  of  a  small 
island  off  the  coast  of  Nicaragua,  the  authors  say : 

The  dimate  \a  undeniably  warm,  bnt  the  trade -winds  for  a  grcMtt  portion  of  the  year 
render  it  delightfally  equable.  It  is  a  curioas  fact  in  connection  with  the  rain-fall| 
that  daring  the  time  when  the  island  was  one  great  cotton  plantation,  the  rainy  season 
fell  off  from  seven  to  five  months,  seven  months  being  dry  and  five  wet ;  but  now  that 
trees  and  undergrowth  have  once  more  reduced  moet  of  the  land  to  a  state  of  nature, 
the  atmospheric  conditions  are  reversed,  and  at  present,  seven  months*  wet  is  the  rale.^ 

South  America. 

M.  Boussingault,  whose  researches  have  done  much  to  promote  our 
knowledge  of  meteorological  science  and  rural  economy,  after  citing 
the  observations  made  by  Humboldt,  and  as  made  long  afterward  by 
himself,  in  the  land-locked  valley  of  Aragoa,  in  Venezuela,  to  show  that 
a  lake  had  been  greatly  reduced  in  volume  by  clearings,  and  again  re- 
stored by  return  of  woodlands,  cites  various  authorities  to  prove  similar 
facts,  and  arri;^es  at  the  following  conclusions :  * 

1.  Extensive  clearings  diminish  the  amount  of  running  waters  in  a  given  country. 

2.  It  is  impossible  to  determine  whether  this  decrease  should  be  ascribed  to  a  less 
amount^  rain  falling  annuaUy,  or  to  a  greater  amount  of  evaporation  of  rain-water, 
or  to  theke  effects  combined. 

3.  In  countries  where  no  changes  ooonr  in  the  enltivation,  the  amount  of  running 
water  does  not  appear  to  change. 

4.  Forests  in  maintaining  the  waters,  equalise  and  regulate  their  flow. 

5.  CuUiTation  established  in  an  arid  and  open  counfiy  dissipates  a  part  of  the  run- 
ning waters. 

6.  Spriuffs  may  disappear,  in  consequence  of  local  clearings,  without  leading  to  the 
inference  that  the  annnid  amount  of  rain  has  diminished. 

7.  Meteorological  data  collected  in  equinoctial  regions,  tend  to  show  that  extensive 
clearings  diminidi  the  amount  of  rain  annually  falling. 

HEMOIB  UPON  FORESTS,  Ain>  THEIB  CfLlMATIO  INFLUENCE,  BY  M.  A.  0. 

BEGQUEBEL.' 

The  forests  exercise  in  many  ways  an  influence  upon  the  climate,  but 
to  understand  this  we  must  define  what  we  understand  by  climate. 

1  Vottinga  on  the  BoodMe,  in  Panama^  Nicaragvn,  and  Moaquito,  by  Bedford  Pim,  Capt. 
R.  N.,  and  Berthold  Seemann,  Ph.  D.,  &c.,  p.  2Q4. 

•Cited  in  BecquerePs  ElAnenU  de  Pkysiqus  Terreatre  et  de  MiUorologie,  1847, p. 200. 

*AiUu  M^Uarologique  de  VOhaervatoire  ImpMal,  18()7. 

Few  scientific  oDservers  have«iven  more  attention  to  the  study  of  physical  phenom*. 
ena  than  the  late  Antoine  C.  Becqnerel.  Among  these  studies,  the  effect  of  forests 
upon  the  atmosphere  within  them,  or  in  their  *VK)inity,  and  their  general  inflnenoe 
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The  climate  of  a  conntry,  aceording  to  M.  Hnmboldt,  is  the  combina- 
tion of  calorific^  aqneoas,  Inminona,  aerial,  electrioai.  and  other  phe- 
nomena, which  fix  npon  a  coantry  a  definite  meteorological  character 
that  may  be  different  from  that  of  another  country  nnder  tbe  same  lat- 
itude and  with  the  same  geological  conditions.  According  as  one  or 
another  of  these  phenomena  predominate  we  call  the  climate  warm,  cold, 
or  temperate,  dry  or  humid,  calm  or  windy. 

We  always  regard  heat  as  exercising  the  greatest  influence,  and  after 
this  the  amount  of  water  falling  in  difterent  seasons  of  the  year,  the 
humidity  or  dryness  of  the  ahr,  prevailing  winds,  number  and  distribu- 
tion of  storms  through  the  year,  clearness  or  cloudiness  of  the  sky,  the 
nature  of  the  soil  and  the  vegetation  which  covers  it,  and,  according  as 
it  is  natural  or  the  result  of  cultivation.  The  following  questions  arise 
for  consideration : 

1.  What  is  the  part  that  forests  play  as  a  shelter  against  the  winds 
or  as  a  means  of  retarding  the  evaporation  of  rain-water  f 

2.  What  influences  do  the  forests  exert,  through  the  absorption  of 
their  roots  or  the  evaporation  of  their  leaves,  in  modifying  the  hygro- 
metrical  condition  of  the  surrounding  atmosphere  f 

3.  How  do  they  modify  the  temperatures  of  a  country  f 

4.  Do  the  forests  exercise  an  influence  upon  the  amount  of  water  fall- 
ing, and  upon  the  distribution  of  rains,  through  the  year,  as  well  as  upon 
the  regulation  of  running  waters  and  springs  f 

5.  In  what  manner  do  th^y  intervene  in  the  preservation  of  moun- 
tains and  slopes? 

6.  Do  the  forests  serve  to  draw  fh>m  storm-clouds  their  electricity, 
and  by  thus  doing  diminish  their  effects  upon  the  neighboring  regions 
not  wooded  * 

7.  What  is  the  nature  of  the  influence  that  they  may  be  able  to  ex- 
ercise upon  the  public  health  f 

From  these  questions  we  may  see  what  questions  we  must  solve  be- 
fore being  able  to  decide  as  to  the  influence  that  the  clearing  off  of 
woodlands  may  exereise  upon  the  climate  of  a  country.  First  of  all,  we 
should  know  the  geographical  position  of  the  given  country,  its  geolog- 
ical condition,  its  latitude,  its  proximity  to  or  distance  from  the  sea,  the 
nature  of  its  soil  and  subsoil,  as  whether  pervious  or  impervious,  cal- 
careous or  argillaceous.  All  of  these  embrace  elements  that  we  must 
take  into  consideration.  These  questions  cannot  be  solved  apriarij  and, 
with  some  exceptions,  they  demand  a  particular  examination,  special 
study  and  experiments,  without  which  we  run  the  risk  of  expressing 
opinions  not  in  accordance  with  those  of  other  scientific  men  who,  be- 
ing placed  at  another  point  of  view  may  have  taken  but  a  part  of  the 
question.    We  will  now  proceed  to  give  our  proofs ; 

Tbe  action  of  the  forests  upon  the  climate  of  a  country  is  very  com- 
plex, for  it  depends : 

(1)  On  the  extent,  elevation,  and  nature  of  the  soil  and  subsoil ; 

(2)  On  the  aspect,  in  its  relation  to  warm  or  cold,  or  to  dantp  or  dry 
winds; 

upon  tho  climate  of  a  country,  presented  with  him  an  engaging  theme  of  observation, 
and  became  tbe  subject  of  elalxtrate  essays.  For  more  than  forty  years  an  active 
member  of  tbe  Frenoh  Academy  of  Sciences,  the  Comptei  BendiM  of  that  body  afford  evi- 
deace  of  his  diligent  and  approved  labors,  and  a  record  of  their  progress.  He  was, 
besides,  the  author  of  a  special  work  upon  the  influence  of  .forests  upon  climate.  He 
djeil  Januai^  18, 1878,  in  the  ninetieth  year  of  his  affc.  The  article  here  given,  em- 
bodies the  npe  experience  of  a  long  life  devoted  to  scientific  researches,  and  is  an  ad- 
"  t  example  of  logical  conclusions  drawn  from  carefully  observed  facta. 
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(3)  Od  the  age  since  cnttiDg,  and  opon  the  speoies,  as  whether  of  ever- 
green or  deoidaoas  kinds,  since  the  radiating  and  evaporating  power  are 
not  the  same  at  all  seasons ; 

(4)  As  to  whether  the  rainy  season  comes  in  sammer,  antnmn,  or  win- 
ter; and 

(5)  The  proximity  of  pestilential  marshes,  &c. 

Whatever  the  effect  of  a  forest  may  be,  we  may  assume  that  it  is  pio- 
portioned  to  its  extent ;  for  a  tree  or  a  damp  of  trees  cannot  have  as 
mach  effect  as  a  great  mass  of  woodland.  A  single  tree  indicates  by 
its  shadow  on  the  groand  near  it  that  its  presence  is  injurions  to  the 
cnitivation  of  plants  within  a  certain  distance,  depending  upon  its 
height.  The  higher  a  fcu^est  grows  the  greater  tiiis  shadow  extends, 
and  thas  the  efBdCSt  is  &lt  within  a  certain  limit  in  its  borders  and  ta 
some  distance  beyond. 

The  heightof  the  trees,  (if  the  forest  has  a  certain  density),  ipay  afford 
an  obstacle  to  the  winds  of  greater  or  less  extent,  according  to  the  slope 
of  the  surface  and  the  relatton  which  this  bears  to  the  direction  of  these 
winds.  It  is  well  understood  that  the  forests  do  not  afford  any  con- 
siderable shelter  except  against  the  lower  winds,  and  the  obliquity  of 
these  must  be  taken  into  consideration,  as  we  shall  hereafter  see.  Their 
density,  np  to  a  certain  point,  supplies  the  place  of  a  solid  mass,  as  we 
shall  farther  on  more  fully  show. 

The  nature  of  the  soil  may  vary,  as  follows: 

It  may  be  silicio-argillaceous,  silicio-calcarcous,  or  argillocalcareoiis, 
and  the  subsoil  may  1^  permeable  or  impermeable.  The  effects  are  very 
different  in  these  various  conditions.  We  may  classify  these  varioaa 
conditions  of  the  soil  as  follows : 

Pervious  soil  \  J-  i"^«^!}  P^^o^s- 

( 2.  Subsoil  impervious. 

Impervious  soil  j  I'  i^Jf'!}  pervious. 
^tup^jLTi^uo  axfxt  ^  2,  Subsoil  impervious. 

The  roots  of  trees  penetrating  the  soil  and  the  subsoil  separate  these 
parts  and  facilitate  the  flow  of  waters  that  may  fall  upon  the  surface, 
and  the  older  the  woods  and  the  greater  the  number  of  old  reserves  the 
deeper  do  the  roots  penetrate  into  the  soil  and  the  easier  do  the  wat^s 
pass  down.  Let  us  examine  the  effects  of  these  four  divisions  of  the 
soil  that  we  have  mentioned,  upon  forest  vegetation : 

1.  With  a  pervious  soil  and  subsoil,  the  waters  are  never  stagnant, 
whether  the  ground  is  wooded  or  not. 

2.  With  a  pervious  soil  and  an  impervious  subsoil,  there  is  a  stagna- 
tion of  waters  if  in  an  open  country,  as  in  La  Brenne  and  Sologne.  la 
a  wooded  country,  and  the  subsoil,  has  not  too  much  depth,  the  waten 
drain  off  easily  by  means  of  the  roots  that  traverse  it ;  but  if  not,  they 
remain  stagnant. 

3.  If  the  soil  is  impervious,  and  the  subsoil  pervious,  it  will  not  agree 
with  certain  trees,  except  the  oak. 

4.  If  both  soil  and  subsoil  are  impervious,  it  is  least  of  all  suited  for 
forest  culture;  nevertheless  there  are  certain  kinds  of  trees  that  wifl 
live  and  thrive  in  these  conditions.  The  roots  of  trees  penetrating  into 
the  soil  have  an  effect  in  modifying  the  distribution  of  the  waters  of  a 
country.  MM.  Gras  and  Alphonse  Bnrel,  from  numerous  observations 
made  in  the  Hautes-Alpes,  have  explained  the  manner  that  forests  op- 
erate when  planted  on  the  slopes  of  mountains.  When  the  soil  on  the 
slope  is  overgrown  by  vegetation,  first  of  low  plants  and  then  by  trees, 
the  roots  interlacing  among  one  another  form  a  net- work,  which  gives 
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eotisistBioe  to  the  soO.  The  branches  oovered  with  leaves,  secure  it 
against  the  force  of  the  rains;  the  tmnks,  the  shoots,  and  the  brash 
which  cover  the  ground,  oppose  mnltiplled  resistances  to  the  cnrrents, 
which,  without  this  check,  would  wear  golHes  into  the  soil.  The  effect 
of  vegetation  is,  therefore,  to  give  more  solidity  to  the  ground,  and  tQ 
divide  the  waters  over  the  whole  surfoce.  The  soil  being  divided  by 
the  roots  and  covered  by  a  i^>ongy  humus,  absorbs  a  part  of  the 
waters,  and  thus  hinders  them  irom  running  off  from  the  surface.  The 
woods,  therefore,  serve  as  a  shelter  against  the  rains  in  a  mountainous 
country. 

The  action  of  tfte  forests  as  a  shelter  agunst  the  winds  is  not  absolute, 
t^  these  effects  depend  upon  the  height  at  which  the  wind  blows.  If 
this  height  is  less  than  that  of  the  forest,  the  wind  is  stopped  at  every 
moment  by  the  trees;  it  loses  its  velocity,  and  if  the  woodland  is  of 
flofiScient  extent  it  stops  it  altogether  when  it  has  reached  its  limit. 
Bat  when  the  wind  blows  at  a  greater  height  than  the  trees,  Hie  latter 
have  no  effect  except  upon  the  lower  current,  at  least  if  its  direction  is 
not  declined.  Above  the  reach  of  the  forest  the  upper  mass  of  air, 
meeting  no  obstacle,  continues  its  horizontal  course  with  undiminished 
velocity.  The  action  of  a  forest  upon  titie  wind  is  therefore  limited  as 
regards  the  shelter  it  affords. 

Forests  may  operate  in  two  other  ways.  When  found  in  the  way  of 
a  current  of  air  moving  with  violence,  and  at  the  maximum  point  of 
satoration  with  vapor,  a  part  of  it  penetrates  the  mass,  and  a  part 
is  turned  off  by  the  obstacles  that  it  meets  in  the  passage.  The  higher 
portion,  if  it  meets  a  stratum  of  cool  air,  has  its  vapor  precipitated  and 
it  falls  as  rain. 

When  a  current  of  bad  air,  laden  with  pestilential  miasms,  penetrates 
a  forest  of  a  certain  extent,  it  is  wholly  deprived  of  ttiese  properties. 
The  ^ect  of  this  is  observed  in  the  Pontine  marshes,  in  which  a  belt  of 
trees  preserve  all  that  is  behind  them,  while  the  uncovered  part  is  ex- 
posed to  fevers.  The  trees,  therefore,  tame  the  infected  air  and  deprive 
it  of  its  miasms.  This  fact  has  been  shown  by  M.  Bigaud  de  I'Isle  in 
his  treatise  on  foul  atmospheres.^ 

M.  Hardy,  director  of  the  government  nursery  at  Algiers,  has  given 
facts  that  well  illustrate  the  beneficial  influence  that  trees  may  exert  as 
a  shelter.  There  exist  in  Algeria  three  classes  of  trees :  the  first,  of 
dedduous  trees,  such  as  the  poplars,  alders,  &a,  which  grow  in  tiie 
ravines  and  on  the  banks  of  streams;  secondly,  tiie  agaves,  cactuses, 
and  palms ;  and,  thirdly,  trees  with  evergreen  leaves^  soch  as  dives, 
eaioab-trees,  laurets,  &c.  M.  Hardy  has  noticed  that  1»rees  of  the  first 
group,  that  are  natives,  grow  more  in  breads  than  in  height,  with  con- 
stantly a  broad  flat  top.  If  it  happens  that  some  of  them  come  to  a 
large  size  and  find  conditions  more  favorable  for  their  development,  they 
grow  vigorously  for  a  time,  when,  on  coming  to  the  height  of  the  trees 
utHind  them,  the  top  dries  up,  and  the  branches  spread  only  in  a  hori- 
zontal direction.  This  was  seen  in  some  poplars  planted  at  BoufGarich, 
in  the  nuddle  of  the  plain  of  Mitic^a,  in  humid  conditions  that  left  noth- 
ing to  be  desired  for  this  species,  yet  these  trees  could  not  get  more  than 
10  (^  12  meters  high.  We  often,  however,  observed  specimens  that, 
nevertheless,  did  not  appear  to  sufter  at  the  top:  but  they  grew  at  the 
base  of  a  steep  hill,  of  which  the  top  was  much  higher  than  the  trees. 

*TbU  anlhor  was  one  of  the  savants  who  was  sent  to  Borne  in  1810  to  stndy  the 
jmstfott  of  drahiage  of  the  Pontine  marshes.  He  addressed  to  the  Minister  of  the 
a^tftiot  an  extended  report,  which  was  fnlly  dtsonssed  in  the  privy  ooanoil.  The 
week  cited  was  entitled  Memoir m  sur  le$  Cdtcsea  de  VlnBoluMU  de  VAir,  pnUished  in 
the  mUtMpie  UnkoeneUe  (181&-1817). 
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This  inability  of  vegetatioD  to  rise  above  a  certain  beight,  mnch  below 
that  at  which  the  tops  of  these  trees  commonly  stop  gaining  in  altitude, 
evidently  shows  that  at  an  elevation  greater  or  less,  there  exists  a 
stratum  of  air  where  farther  gain  in  height  is  impossible.  This  eflfect 
jshould  be  ascribed  to  the  atmospheric  cnrrente  from  the  desert,  which 
are  hot  and  dry ;  and  all  trees  growing  in  Algeria  yidd  to  its  innnence. 
Trees  of  the  third  group,  the  cypresses  and  cidars,  brave  this  influence 
and  grow  to  a  greater  height. 

The  principles  we  have  stated,  serve  to  show  the  part  that  forests  play 
as  a  shelter,  and  the  limits  to  which  this  effect  extends.  We  are  natu- 
rally led  to  examine  and  estimate  the  contradictory  opinions  expressed 
by  Arago  and  Oay-Lussac  upon  the  effects  of  clearing,  in  the  discus- 
sions of  the  commission  appointed  in  1836  to  examine  and  report  upon 
the  219th  article  of  the  Code  Fare$tier^ 

If  we  out  down  a  belt  of  woodland  on  tbe  sea-ooast  of  Normandy  or  of  Brittany 
says  M.  Arago]  these  oonntries  woald  be  opened  to  the  weet  windv,  ooming  tempered 
torn  the  eea,  and  we  sboold  haye  a  diminution  of  the  winter  oold.  If  snch  a  forest 
was  cleared  on  the  eastern  frontier  of  Franoe,  the  cold  winds  from  the  north  woold 
blow  stronger,  and  the  winters  wonld  be  more  seyere.  The  destmction  yf  a  belt  of 
woodland  would  in  these  cases  produce  directly  opposite  results. 

In  principle,  Arago  was  right,  but  not  absolutely,  for,  from  what  we 
have  said,  these  effiiots  depend  upon  the  location  of  the  place  where  the 
forests  are— their  height,  and  various  other  causes.  M.  Gay-Lussao 
held  very  different  language : 

Aeoording  to  my  obserration  op  to  this  time,  we  hare  no  poeitire  proof  that  fbresta 
of  themselves  exert  ao  actual  induenoe  upon  tne  climate  of  a  large  region,  or  upon 
particular  localities,  and  that,  moreover,  they  have  no  influence  different  from  that  of 
other  vegetation.  We  might  inquire  whether  the  evaporation  of  water  is  the  same  on 
a  naked  soil  as  on  soil  covered  with  vegetation.  These  questions  are  so  complex, 
when  considered  in  a  oUmatic  point  of  view,  that  their  solution  is  very  difficult,  if  not 
impossible.  There  is  another  advantage  that  I  wiU  not  deny  to  wooded  arsas,  in 
fsvoring  the  abuAdance  of  springs,  and,  in  fact,  in  everything  that  may  check  the 
quickness  of  flow  in  waters,  and  permit  them  to  infiltrate  slowly  into  the  ground  in- 
stead of  running  off  in  floods,  thus  favoring  water  sources.  But,  still,  this  advantage 
which  we  grant  to  trees,  herbaceous  vegetation  possesses,  perhaps,  in  higher  degree, 
the  numerous  close-pressed  stalks  and  fibroua  interlaeed  roots  forming  a  thick  ana 
spongy  mat  that  wonderfiilly  checks  the  movement  of  the  waters  and  holds  them  till 
they  escape  little  by  little. 

On  the  other  hand,  M.  Beugnot,  reporting  from  the  commission  ap- 
pointed in  1851  to  revise,  if  there  were  need,  the  Code  Faristiere  in 
whatever  related  to  transitory  provisions  of  the  code  concerning  clear- 
ing, has  denied,  although  with  less  authority  than  M.  M.  Gkty-Lussao 
and  Arago,  the  influence  that  great  masses  of  woodlands  may  exert 
upon  the  climate  of  a  country,  as  expressed  in  the  following  language 
of  his  report: 

The  Loire  If^Meure,  tbe  Manchef  the  Pas^de-Cdlais,  the  ^ord,  the  Sommef  and  the 
Maine-et'Laire  are  among  the  least  wooded  of  the  departments.  Is  their  climate  less 
salubrious  than  that  of  the  Landn,  the  Qironde,  the  Ltriret^  the  Cher,  and  the  Loire-et' 
Char,  which  are  amon^^  tibe  best  wooded  f  '*  We  come,"  says  H.  Beugnot,  ^*  to  the  saaM 
conclusion,  in  comparing  the  different  countries  of  Europe,  that  the  clearing  of  woods 
is  not  injurious  to  the  health  of  a  country." 

It  is  impossible  to  solve  this  question  without  bringing  proof,  and  in  considering 
these  several  opinions  we  wiU  not  attempt,  like  their  authors,  to  make  general  state* 
ments,but  rather  facts  drawn  from  observation,  as  the  only  means  of  coming  to  a 
conclusion. 

^  This  article  forbids  tbe  clearing  df  lands  by  private  owners,  unless  their  Intention 
is  notitied,  at  least  four  months  b^orehand,  dunng  which  time  the  forest  administra- 
tion may  op^ose.oljections,  if  they  find  that  the  cfoaring  is  likely  to  prove  a  public  in- 
Jury.    (H.) 
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M.  Arago  says  with  reason,  that  the  forests  serve  as  a  shelter  against 
winds,  bat  he  has  not  said  within  what  limits ;  yet  the  whole  qnestion 
rests  there,  as  we  will  see.  The  Alps,  by  reason  of  th^  location  and 
height,  shelter  certain  parts  of  the  Mediterranean  coast  against  the 
cold  north  winds,  especially  snch  places  as  Nice  and  Hy&es.  This 
same  chain  of  monntains  gives  an  exceptional  clime  to  Lake  Maggiore 
and  Lake  Como,  and  the  region  about  them.  Nothing  of  this  would 
appear,  or  at  least  to  no  great  extent,  if  the  Alps  were  not  several  thou- 
sand meters  high.  Had  they  been  only  common  mountains,  or  only  as 
high  as  common  hills,  the  case  would  have  been  different,  for  the  pro- 
tected places,  as  we  shall  see,  depends  on  the  heights  of  the  mountains. 
Well,  the  action  of  the  forests  composed  of  trees  of  the  first  rank,  and 
not  less  than  30  to  40  meters  high  at  most,  ought  not  to  be  different 
from  that  of  simple  hills.    Their  mass  is  virtually  alike. 

On  the  plains  of  Orange  (says  M.  de  Oasparin)  ^  the  north  winds  from  over  the 
Monntains  of  Danphinj  strike  the  earth  at  an  angle  of  abont  15^,— from  which  it 
follows,  that  a  height  of  200  meters  protects  a  space  2,160  meters  wide,  a  belt  always 
reserved  for  the  choicest  harvests,  and  that  has  nothing  to  fear  from  the  cold.  Under 
snch  a  shelter,  the  mean  temperatnre  of  the  ^ear  is  one  degree  higher,  so  that  oranges 
come  to  f  nU  matnrily  in  the  open  air  at  OUionlee,  and  at  Hydros,  while  they  do  not 
Btuid  the  winters  of  MarseUles ;  and  in  like  manner  they  ooltivate  the  olivey  which 
they  dare  not  attempt  on  the  plains  of  Lombardy. 

We  will  cite  another  instance,  that  gives  an  idea  of  the  extent  to  which 
a  small  height  may  afford  protection.  In  the  valley  of  the  Eh6ne,  where 
the  mistral  often  blows,  a  simple  hedge  2  meters  high  will  shelter  to  a 
distance  of  22  metres,  which  is  a  limit  that  should  serve  as  a  guide  for 
calculation.  It  is  by  means  of  such  shelters,  very  abundantly  grown  in 
this  valley,  that  they  are  able  to  cultivate  vegetables  that  could  not  be 
raised  without  this  aid. 

In  the  open  plains  of  Provence  they  raise  higher  hedges  by  planting 
cypress  and  laurel.  All  shelters  of  little  elevation  preserve  wide  spaces, 
when  the  cold  lower  winds  blow  horizontally. 

We  should  not  forget  to  mention  the  different  aspects  which  the  two 
slopes  of  the  Pyrenees  present — on  the  side  of  Spain  exposed  to  the  sooth 
winds,  arid — while  on  the  north,  toward  France,  covered  with  pasturage 
and  a  fine  vegetation. 

The  examples  that  we  have  cited  suffice  to  show,  that  the  action  of 
forests,  even  in  trees  of  the  first  size^  is  limited,  and  cannot  therefore 
extend  to  whole  regions  of  country,  as  M.  Arago  has  ass^ted. 

M.  Oay-Lussac  is  still  less  explicit,  for  he  has  asked  only  questions, 
or  has  given  only  i^j^riori  his  answers  without  proofs.  He  asks,  for  ex- 
ample, whether  the  evaporation  of  water  is  the  same  on  a  naked  soil  as 
on  a  soil  covered  with  vegetation  f  He  also  further  affirms,  that  the  in< 
fiuence  we  attribute  to  forests  in  the  regime  of  waters  pertains  also  in 
high  degree  to  herbaceous  vegetation.  The  solution  of  these  questions 
requires  that  we  should  take  into  consideration  the  following  facts. 

Schubler  has  proved  that  all  soils  do  not  possess  in  the  same  degree 
the  property  of  absorption.'  In  100  parts  of  soil  dried  at  40^  or  5&>  he 
found  the  quantity  of  water  absorbed  to  be  as  follows: 


SQMoQB  sand 25 

Gypseoussoil 27 

Caioareons  sand 29 

Barren  clay 40 

FlBTtile  ctoy 50 

Loamyolay < 60 


Pure  day 70 

Fine  ealcareons  soU 85 

Hnmns 190 

Magnesian  soil 156 

Garden  soil 89 


>  Coura  d?AgriouUMr$9  by  Connt  de  Gasparin.  i,  196. 
•Id.,i,196. 
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1%e  caleareoas  Mid  silieioas  sands  are  therefore  ttie  sabstaoces  that 
have  the  least  affinity  for  water,  while  hnmns  has  the  greatest.  The 
state  of  diTision  in  like  manner  has  its  Infloenoe,  as  we  see  in  fine  cal- 
eareoos  soil. 

We  oiuinot  separate  in  this  aetnal  case  the  property  of  absorption 
from  that  of  aptitude  for  drying,  which  we  must  take  into  account  in 
evaporation.  Bzperience  proves  that  100  parts  of  water  in  saturated 
soil  lost  in  four  hours,  at  13<^.75  of  temperature  (c),  the  following  propor- 
tions: 


Clayey  soil 34.9 

Cifclcaraoas  soil,  finely  powdered...  28.6 
Hmmu 80.15 


SUieions  sand 8a  0 

Caloareons  sand « 75.9 

Barren  olay 62.0 

Bichday 45.7 

We  see,  therefore,  that  siiioions  sand  is  a  substance  that  allows  the 
water  to  escape  most  easily,  while  humus  is  one  that  retains  it  for  the 
longest  time.  Oaloareons  sand  loses  water  more  easily  than  silicfous 
sand. 

We  will  further  mention  the  resnlts  obtained  by  experiments  of  Mel- 
loni,  relative  to  the  cooling  that  results  in  certain  substances  exposed  to 
nocturnal  radiation,  and  which  should  be  taken  into  the  account : 

SuManoe9,  BelaUon  in  oooUng  ^wL 

Plants  of  close  leaves 103 

SiHcioas  sands - lOfiJ 

VegetoblesoU 98 

But  the  absorbing  power  being  equal  to  that  of  emission,  we  should 
admit  that  substances  within  the  same  time  should  warm  in  the  same 
ratio.  Bach  are  the  elements  that  enter  into  the  solution  of  the  ques- 
tion, or  rather  the  questions  which  M.  Gay-Lussac  proposes. 

When  the  rain  falts  upon  the  soil,  the  upper  strata  begin  by  becoming 
saturated.  Then  the  excess  of  water  passes  to  the  next  lower  strata, 
and  they  also  become  saturated,  and  this  continues  until  the  excess 
above  has  fully  saturated  the  parts  of  the  soil  below. 

When  the  upper  bed  dries  firom  the  evaporation  into  the  air,  it  re- 
takes from  that  below  what  it  has  lost,  and  this  from  the  next  below 
until  all  the  water  originally  absorbed  is  dissipated. 

As  for  the  evapcnration,  it  is  manifestly  less,  all  things  being  equal, 
on  wooded  soil,  than  on  a  soil  covered  with  turf.  On  the  other  hand 
the  Count  de  Oasparin,^  who  has  made  some  experiments  upon  this  sub- 
ject, has  fDund,  in  comparing  the  evaporation  of  a  surface  of  water  with 
that  of  a  surface  of  soil  completely  saturated,  in  August,  and  at  a  mean 
temperature  of  23  to  26  degrees,  the  following  relations  one  to  the 
oHier: 


frosa  wftter.  fronaoiL 

Fifth  day 11.7  1.3 

Sixth  day 11. 0  1.2 

Seventh  day 9.4  l.S 


Bvapontlon   Bvsporstlan 
tcom  wa^Uae,      ttam  soiL 

First  day 15.0  4.1 

Recondday 13.7  2.5 

Third  day 11.5  1.8 

Fourth  day 12.0  1.3 

The  evaporation,  therefore,  goes  on  rapidly  at  first  from  the  soil,  and 
then  becomes  very  slow. 

The  series  of  experiments  that  we  report,  show  that  the  evaporatioh 
should  vary  considerably  according  to  the  nature  and  physical  conditioi^ 
of  the  soil,  a  consideration  to  which  we  have  not  had  regard.  Thus 
soils  covered  with  low  vegetation  or  with  woods,  and  in  which  the  soil 

is  composed  of  humus,  mingled  with  sand  and  lime  or  clay,  absorb  more 

I-   -      •       ■     .  -- 

1  Caurs  d^AgrieuUwre  ii,  114. 
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water  than  those  which  contain  no  hamns,  and  consequently  retain  it 
longer  than  the  latter.  These  effects  vary  according  to  the  proportions 
of  the  varioos  elements  of  which  the  soils  t^re  composed.  The  infiltra- 
tioDS  are  greater  in  wooded  lands  than  in  those  covered  with  sod.  The 
roots  penetrate  deeper,  and  thus  facilitato  the  passage  of  wat^s,  which 
would  be  only  stopped  by  an  impervious  stratum. 

The  branches  of  trees  in  leaf,  not  only  oppose  the  evaporation  of  the 
water  in  the  soil,  but  the  leaves  themselves  are  constantly  yielding  a 
vapor  from  exhalation,  and  which  tends  to  reduce  the  evaporation  of 
waters,  so  far  as  the  moisture  exhaled  goes  to  saturate  the  air,  the  ioftl- 
tration  at  the  same  time  going  on  into  the  soil.  Herbaceous  plants  not 
in  masses,  do  not  produce  similar  effects;  in  fact,  whoever  has  been  in 
places  partly  wooded  and  partly  sodded  must  "have  observed  after  a  rain 
and  a  rest  of  )9ome  duration,  that  the  sodded  grounds,  were  dry  while  the 
wooded  soil  was  always  damp. 

We  will  now  speak  of  the  water  absorbed  by  the  roots,  and  that  which 
is  exhaled  into  the  atmosphere. 

The  roots  of  trees,  as  shown  by  the  experiments  of  Hales,  Dutrochet, 
Hirbel,  and  Ghevrenl,  absorb  a  large  amount  of  water  charged  with 
various  elements  constituting  the  sap.  The  surplus  water  is  evaporated 
from  the  leaves,  which  are  constantly  surrounded  by  a  humid  atmos- 
phere. The  water  thus  evaporated  is  drawn  not  only  from  the  upper 
strata,  bat  likewise  from  the  deeper  layers  of  the  soil  into  which  the 
roots  penetrate,  and  which  supply  little  or  no  water  to  herbaceous  vege- 
tation. These  lower  strata  are  fed  by  subterranean  sheets  of  water  that 
often  come  from  a  distance.  Furthermore,  this  water  remaining  in  these 
bwer  strata,  being  thus  given  to  the  atmosphere,  fall  agwi  as  fog,  dew, 
or  rain,  and  thus  increase  the  quantity  of  water  that  the  surface  of  the 
soil  receives  from  some  distance  away. 

The  amount  of  water  absorbed  by  the  roots  is  so  great,  that  it  is 
practically  difficult  to  make  much  of  it  remain  near  the  trees,  several 
reasons  for  preventing  it  occurring.  The  soil  in  contact  with  the  roots, 
and  for  a  little  distance  away,  is  in  a  certain  state  of  desiccation,  little  by 
little  it  loses  its  nutritive  properties,  the  lime,  &c.,  and  when  these  ele- 
ments are  gone,  the  soil  contains  little  but  sand  and  clay,  which  then 
becomes  more  permeable.    It  is,  therefore,  well  demonstrated — 

j;i.)  That  a  difference  exists  between  the  evaporation  from  a  naked 
soil  and  a  soil  covered  with  sod. 

(2.)  That  there  is  a  like  difference  between  a  soil  covered  with  sod 
and  one  that  is  wooded,  with  the  further  advantage  of  the  latter  in 
&mlitating  the  infiltration  of  water. 

(3.)  That  the  amount  of  water  absorbed  by  the  roots  does  not  produce 
drought  in  the  soil,  since  it  is  returned  after  evaporation  in  the  condition 
of  fog,  dew,  or  rain.  The  drought  does  not  take  place  till  the  soil  is 
exhausted* 

Let  us  now  see  to  what  extent  the  conclusion  of  M.  Beugnot  is  well 
founded,  that  the  clearing  of  the  woods  is  never  injurious  to  health. 
Ibis  conclusion  is  true  if  the  soil  is  siliceous  or  calcareous,  and  the  sub- 
scril  permeable ;  but  it  is  not  if  either  one  or  the  other  of  these  is  argil- 
laceous, because  in  this  the  roots  are  no  longer  able  to  facilitate  infil- 
tration, as  we  see  in  Sologne,  la  Brenne,  and  la  Dombes,  which  cannot 
mMKSlly  be  drained  except  by  drawing  off  their  stagnant  waters.  It 
ft  the  same  if  the  woods  are  cleared  in  the  vicinity  of  pestilential  miasms, 
as  the  PonUoe  Marshes. 

Let  w  now  pass  to  consider  the  thermal  influence  of  forests.    This  in* 
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fluence  has  been  established  by  Hnmboldt,  and  the  meteorologists,  as 
follows: 

They  shelter  the  soil  against  the  son's  rays;  they  maintain  it  in  a 
greater  degree  of  humidity,  and  facilitate  the  decomposition  of  the  leaves 
and  litter,  which  they  change  into  hnmns ;  and  they  act  as  a  cooling  cause, 
by  prodocing  active  aqoeous  transpiration  from  the  leaves  and  by  mul- 
tiplying in  the  expansion  of  their  branches  the  suifEtces  warmed  by  the 
solar  heat,  and  the  surfaces  cooled  by  nocturnal  radiation.  ^  In  regard 
to  the  action  last  mentioned,  positive  experiments  show  that  the  layer 
of  atmosphere  in  contact  with  a  meadow,  or  a  field  covered  with  herbage 
or  vegetable  leaves,  becomes  cooled,  by  nocturnal  radiation,  other  things 
being  equal,  several  degree/s — sometimes  as  many  as  6, 7,  or  Scentigrade — 
below  the  temperature  of  the  atmosphere  at  some  meters  above,  while 
nothing  of  this  kind  takes  place  over  a  naked  soil,  which  becomes  warm 
or  cool  according  to  the  nature  of  its  component  parts.  We  will  add,  as 
we  have  demonstrated,  that  the  leaves  as  well  as  the  trunk  and  branches 
become  warmed  by  solar  heat,  and  retain  into  the  night  a  portion  of 
this  acquired  heat.  This  effect  should  counterbalance  the  cooliog  from 
nocturnal  radiation.  We  have  not,  thus  fkr,  taken  account  of  the  fact 
that  the  warming  of  the  trees  by  the  sun  has  a  considerable  effect  upon 
the  temperature  of  the  atmosphere  outside  of  the  woods,  as  well  as  within 
them. 

To  explain  the  thermal  influence  of  the  trees  upon  the  temperature  of 
the  air,  it  will  be  proper  to  unite  with  some  old  observations  others  that 
we  have  made  upon  the  temperature  of  the  air  at  different  heights,  near 
and  at  the  surface  of  the  trees.  Messrs.  Humboldt  and  Bonpland,  in 
sleeping  on  the  grass  during  the  clear  tropical  nights  on  the  plains  of 
Venezuela  and  the  Lower  Orinoco,  experienced  a  damp  coolness,  while 
the  atmosphere  one  or  two  meters  above  them  had  a  temperature  of  26 
to  27  degrees  of  the  centigrade  scale.  Within  the  equatorial  and  trop* 
ical  regions,  where  the  nocturnal  radiation  operates  with  the  greatest 
force,  by  reason  of  the  serene  sky,  the  increase  of  temperature  as  we  rise 
above  the  soil  becomes  evident,  as  in  the  middle  latitudes,  but  in  much 
higher  degree.  We  therefore  do  not  observe  in  the  torrid  zone  any 
change  in  vegetation  from  sea-level  to  a  height  of  600  meters,  and  from 
that  level  to  1,200  meters  we  still  retain  the  flora  of  the  tropics. 

We  may  now  explain  why,  in  our  latitudes,  certain  kinds  of  cultiva- 

^The  effects  of  radiatiioa  of  heat  from  foliaf^  is  thos  explained  by  Hnmboldt: 
The  leares  of  a  tree;  of  ooarse,  are  in  position  neither  parallel  to  one  another  nor 
horizontal.  Thev  present  different  inclinations.  Bnt  Lesfie  and  Fourier  have  shown 
that  the  effect  of  these  inclinations  on  the  <}nantity  of  heat  emitted  by  radiation,  or 
the  radiating  power  of  a  surface  estimated  in  one  direction,  is  eqnal  lo  that  which  is 
possessed  bv  a  surface  perpendicular  to  that  direction.  At  the  oommenoement  of  cool- 
ing caused  by  radiation,  the  leases  f ormine  the  highest  crest  of  a  tree  are  the  first  to 
lose  heat  Tne  next  lower  layer  of  leaves,  hayiuff  their  upper  surCaces  faclns  the  nnder 
surfaces  of  the  higher  leaves,  will  give  out  to  the  latter  more  heat  than  they  receive 
back;  and  the  result  of  this  difference  of  radiation  causes  the  process  of  cooling  to 
spread  until  all  the  leaves  of  the  tree  aio  reduced  in  temperature.  Therefore  the  reSrig- 
eratiug  power  of  the  tree,  by  radiation  alone,  depends  on  the  extent  of  surfsce  of  the 
leaves ;  so  that  where  the  horizontal  section  of  a  tree  may  not  contain  more  than  400 
square  feet,  the  effect  of  its  leaves  acting  in  mass  will  be  several  thousand  times 
greater  than  400  square  feet  of  soil  uncovered,  or  covered  only  with  grass.— (^^  Omi- 
trale^  iii,  p.  204.) 

Elsewhere  in  the  same  work  Humboldt,  in  speakingof  the  threefold  action  of  ibrests  In 
oooling  the  air,  by  directly  shading  from  the  sun,  by  evaporation  from  the  leaves,  and 
by  radiation  of  heat,  remarks,  that  a  knowledge  of  the  extent  of  forests  compared  with 
the  surface  of  the  country  which  is  uncovered  is  a  point  of  the  greatest  importance  in 
J  udging  of  its  climatology.  The  waut  of  forests  increases  both  the  heat  ana  dryness  of 
the  air;  and  this  dryness,  in  diminishing  the  extent  of  vapor  and  the  vigor  of  vegeta- 
tion, reacts  in  the  heat  of  the  climate.— (/^.,  iii,  p.  199.) 
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tion  cannot  be  had  in  valleyB  while  they  sacceed  upon  the  hills,  and  the 
reasons  why  vegetation  may  be  touched  by  firost  in  the  low  grounds 
while  it  is  not  at  higher  elevations.  M.  Martins  has  noticed  a  fact 
of  this  kind  in  the  botanical  gfurden  at  Montpelier,  where  the  laurels, 
figs^and  olives  perished  in  all  the  low  grounds  in  the  botanical  gardens, 
while  they  were  spared  at  some  meters  of  higher  level,  the  conditions 
as  to  shelter  being  just  the  same,  and  there  being  no  other  dififerences 
than  altitude.  Do  we  not  likewise  know  that  vines  growing  on  the  hills 
yield  better  wine  than  those  on  the  flats,  Mid  the  reasons  why  they  ripen 
their  fruits  more  completely  f 

The  expmments  we  have  made  with  the  electric  thermometer  bring 
the  evidence  of  this  fact  strongly  to  light.  The  temperature  of  the  at^ 
mosphere  rises  from  1™^  above  the  ground  to  21'^.25  at  the  top  of  a 
horse-chestnut  tree,  and  probably  to  a  certain  height  above,  the  distance 
of  which  limit  has  been  fixed  by  M.  Martins  and  other  meteorologists; 
for  the  leafy  covering  of  the  trees  should  have  the  same  effect  as  the 
soil  covered  with  low  vegetation,  by  reason  of  its  great  absorbing  and 
evaporating  power.  The  meun  differences  between  the  temperatures  of 
the  two  stations  have  been  determined  at  the  Jardin  des  Plantes,  dur- 
ing several  years,  as  follows : 

Prom  1«".33  telemeters ,  0O.420  (0.) 

From  16  meters  to  21".26 00.580 

We  therefore  cleiurly  see  the  effect  which  low  vegetation  and  the  foliage 
of  trees  exert  upon  the  temperature  of  the  ambient  air,  through  the  influ- 
ence of  the  radiation  of  heat.  We  will  now  inquire  as  to  which  it  may 
be,  with  regard  to  the  body  of  the  trees — that  is  to  say,  the  trunk  and 
branches.  All  bodies,  and  trees  the  same  as  other  bodies,  become  cool 
or  warm,  according  to  the  air  around  them,  and  participate  to  greater 
or  less  extent  in  the  variations  of  temperature  of  the  ambient  air.  The 
effects  produced  depend  on  the  state  of  the  surface  of  bodies,  its  con- 
ducting powers,  and  specific  heat.  The  experiments  leading  to  these 
results  are  described  in  several  memoirs  which  we  have  presented  to 
the  Academy  of  Sciences,^  and  furnish  the  most  convincing  proofs. 
The  following  are  some  of  the  results  observed : 

In  seeking  to  find  the  variations  of  temperature  within  a  maple  of  0".4 
(15J  inches)  in  diameter  in  the  midst  of  a  mass  of  trees,  it  was  found 
that  during  the  months  of  August,  September,  and  October  the  aver- 
age temperatures  did  not  vary  sensibly  from  that  of  the  air  in  Septem- 
ber, although  the  range  in  variaticm  was  scarcely  half  as  great  within 
the  tree  as  in  the  air. 

The  temperature  within  the  tree  was  far  from  being  the  same  in  every 
part.  If  the  leaves  and  branches  put  themselves  promptly  in  equili- 
brium with  the  temperature  of  the  air,  the  trunk  did  not  delay  to  do  the 
same  to  a  depth  of  0°^.I  (about  4  inches).  These  effects  are  different  in 
trees  exposed  to  the  sun,  and  according  as  these  are  near  to  or  far  from 
objects  that  absorb  and  radiate  heat.  Near  a  wall  2  meters  thick  a  plum- 
tree  was  growing,  6  meters  high  and  .35  in  diameter,  and  cov^hed  with 
leaves  and  fruit  in  July.  The  difference  between  maximum  and  mini- 
mum was  in  some  days  from  2iP  to  25^  (0.),  and  the  temperature  within 
the  tree  arose  to  31^.  Such  a  condition  could  not  exist  long  without 
enfeebling  the  tree,  and  as  a  consequence  its  leaves  perished  little  by 
little,  its  fruits  fell,  and  everything  appeared  to  indicate  the  approach 
of  death,  which  came  a  month  later,  and  was  caused  by  what  gtundeners 
call  a  ^'ccmp  de  olialewr^  (stroke  of  heat). 

>  M6mo%re$  de  VAcad^nie  des  Sciences,  1861-^64. 
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We  see,  therefore,  that  a  tree  warms  itself  in  the  air,  like  any  inert 
body,  and  the  more  rapidly  according  as  its  body  is  of  less  volume  and 
its  bark  of  greater  absorbing  power.  It  is  also  trne  that,  having  snr- 
rounded  the  trunk  of  a  plnm-tree,  to  the  height  of  2  meters,  with  a  cov- 
ering of  tinned  iron,  which  has  a  great  refle<^g  power,  the  temperature 
of  the  air  being  generally  the  same  as  btfore,  the  difference  between 
the  maximum  and  the  minimum  went  down  from  13^.07  to  6^^  (0).  We 
see  from  this  that  the  temperature  of  the  plum-tree  had  become  more 
uniform.  Upon  taking  off  this  covering  the  difference  between  maximum 
and  minimum  increased,  and  became  as  great  as  before.  Goverings  of 
metals,  or  of  straw,  diminish  the  variations  of  temperature  within  the 
tree,  and  render  the  changes  of  heat  more  regular,  and  we  may  conodvo 
that  the  nature  and  thickness  of  the  bark  ought  to  exercise  a  preat  in- 
fluence upon  the  warming  of  trees.  Some  experiments  made  upon  the 
Opuntia^  and  other  plants,  tend  to  show  that  the  leaves  and  small 
branches  speedily  acquire  the  temperatures  of  the  surrounding  air. 

Upon  comparing  the  mean  temperature  of  the  air  with  that  of  the  in* 
terior  of  a  horse-chestnut,  0.5  meter  (19.68  inches)  in  diameter,  it  was 
found  that  the  mean  of  the  temperatures  observed  within  the  tree  during 
thirteen  months  exceeded  by  (PM  (C.)  that  of  the  air  at  its  surfisice,  and 
by  0^.83  of  the  air  on  the  north  side  and  in  the  shade,  a  difference  doe 
p^bably  to  the  fact  that  the  thermometer  was'  placed  in  a  situation 
sheltered  from  the  sun,  while  the  tree  was  protected  from  the  north  winds 
by  buildings  adjacent,  and  was  at  the  same  time  exposed  to  the  solar 
rays.  Some  experiments  made  upon  other  trees  established  well  the  prin« 
ciple  of  the  changing  equilibrium  of  temperature,  aft^  more  or  less 
time,  between  the  air  and  the  trees,  and  the  more  rapidly  as  the  varia- 
tions of  the  air  are  less  frequent.  The  difference  in  autumn  and  in 
winter  is  at  its  minimum,  and  in  spring  and  in  summer  at  its  maximum. 

The  maximum  temperature  of  the  atmosphere  takes  place,  according 
to  season,  between  two  and  three  o'dock  in  the  afternoon,  while  in  the 
tree  it  does  not  become  manifest  until  after  sundown.  If  we  notice  the 
effect  of  seasons,  we  find  that  it  is  especially  in  summer  that  the  maxl- 
mum  is  more  marked,  and  then  it  is  reached  about  nine  o'clock  in  ti^ 
evening. 

The  heat  disengaged  within  the  organs  and  tissues  of  vegetables  does 
not  affect,  or  but  very  slighly,  the  temperatures  in  which  they  are  placed, 
and  we  must  seek  the  principal  cause  of  these  changes  in  solar  radia- 
tion  and  the  temperature  of  the  air.  The  diurnal  variations  oi  temper- 
ature in  the  air  are  easily  determined,  since  this  is  the  difference  be* 
tween  the  maximum  and  minimum  of  the  dfiy.  But  it  is  very  difficult 
to  find  this  variation  in  a  tree,  and  we  may  arrive  at  this  in  a  manner 
more  or  less  approximately. 

Observations  upon  temperature  were  made  at  Gtoneva  from  1796  to 
1800^  at  sunrise  and  sunset,  and  at  two  o^clock  in  the  afternoon.  In  the 
air  open  to  the  north,  and  in  a  horse^hestnut  of  0.6  meter  (23.62  inches) 
in  diameter.  The  maxima  and  the  minima  may  be  had  by  oombiuing 
the  temperatures  at  two  o^clock  and  those  of  sunrise  and  sunset,  the 
maximum  taking  place,  as  we  have  already  shown,  nearer  a  little  after 
snnset,  and  the  minimum  at  about  sunrise,  l^e  difference  will  give  es* 
sentially  the  variations  within  the  tree.  By  discussing  the  variations 
thus  obtained  in  the  air  and  in  the  tree,  it  is  seen  that  in  the  years  1796, 
1797,  and  1798,  the  variations  were^  on  the  average^  five  times  greater 
in  the  air  than  iu  the  tree. 

From  observations  made  at  the  Jardin  des  Plantes  fh>m  December^ 
1858,  to  July,  1859,  it  was  found  that  the  mean  variations  of  tempera- 
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tnre  in  the  air  and  in  the  tree  are  in  the  ratio  of  3.80  to  0.81 ;  that  is  to 
Bay,  they  are  4.7  times  greater  in  the  air  than  in  the  treev  instead  of 
being  5.89  times,  as  fonnd  at  Oeneva.  This  difference  is  evidently  dae 
to  the  poor  oonductabiiity  of  the  wood,  which  does  not  allow  the  changes 
of  temperature  in  the  air  to  be  conveyed  rapidly  into  the  tree.  We  find 
in  fact  that  very  decided  changes,  bnt  of  short  duration,  are  noticed 
in  the  air  which  cannot  be  appreciated  in  the  tree. 

The  leaves  and  yonng  green  branches  of  the  trees  and  the  low  plants 
that  cover  the  meadows  are  in  similar  conditions  as  to  warming  or 
cooling,  and  prodace  like  effects  in  radiation.  It  is  therefore  only  in 
branches  of  a  certain  size,  and  in  the  trunks,  that  we  can  study  the  in- 
flue»»  that  the  temperature  of  vegetables  properly  exerts  upon  the 
temperature  of  the  ambient  air.  We  may  practically  consider  a  green 
stem  as  a  body  covered  with  an  envelope  that  possesses  great  emissive 
and  absorbent  power,  by  virtue  of  which  its  temperature  is  lowered 
or  raised  continually  from  the  effect  of  celestial  radiation  on  solar  heat; 
but  when  the  parenchymatous  tissue  is  replaced  by  a  cortical  one,  the 
wood  within  being  damp  and  a  poor  conductor  of  heat,  either  in  a  trans* 
verse  or  a  longitudinal  direction,  the  movement  of  the  heat  then  ope- 
rates but  slowly,  and  we  no  longer  observe  in  the  interior  those  rapid 
changes  of  temperature  noticed  in  the  yonng  branches.  We  see,  there- 
fore, that  the  variations  are  much  less  in  the  trunk  of  a  tree  of  certain 
volume  than  in  the  air.  If  the  temperature  of  the  air  varies  within  ex- 
tended limits  but  of  short  duration,  the  thermal  condition  of  the  tree  is 
but  little  affected.  If  the  changes,  however,  are  moderate  in  extent, 
and  of  long  period,  the  tree  finally  acquires  the  temperature  of  the  air. 

Every  vegetable  needs  a  certain  degree  of  heat  to  enable  its  organs 
to  act  If  the  temperature  rises  gradually,  the  parts  dilate,  and  evap- 
oration and  the  circulation  of  the  sap  are  accelerated ;  if  the  tempera- 
ture is  lowered  the  opposite  effects  are  produced.  On  the  other  hand, 
alternations  of  heat  and  cold  give  a  new  activity  to  vegetation.  Bat  the 
great  variations  of  temperature  within  the  tropics,  between  day  and 
night,  in  the  portions  of  the  air  that  envelop  the  trees,  become  likewise 
manifested  within  the  interior  of  the  trees,  and  s^ord  conditions  that 
eminently  fa^or  forest  vegetation. 

The  atmosphere  is,  therefore,  the  source  from  whence  all  vegetables 
derive  the  heat  which  their  being  requires  for  developing  and  accom- 
plishing all  the  phases  of  their  existence.  The  mean  temperature  of  a 
place,  and  the  daily  variations  and  extremes  of  temperature  in  the  air, 
are,  therefore,  the  caloric  elements  that  we  are  principally  to  take  into 
account  in  the  phenomena  of  vegetable  life,  and  in  researches  relating 
to  this  vegetable  lif<$,  and  to  the  thermal  influences  of  forests,  and  effects 
of  woodlands  generally  upon  the  climate.  Whatever  heat  may  be  gene- 
rated in  the  tissues  where  the  transformation  of  the  sap  takes  place 
does  not  materially  affect  their  temperature— at  least  it  is  not  apprecia- 
ble by  our  instruments,  and  whatever  it  may  be  it  is  dissipated.  We 
have  undertaken  several  series  of  observations  upon  temperature  in  dif- 
ferent localities,  within  the  woods  and  without,  and  to  a  certain  distance 
froiB  them,  in  order  to  determine  the  influence  that  the  forests  exercise 
upon  the  mean  temperature.  The  results  obtained  will  be  made  the 
Bul^ct  of  another  memoir. 

We  BOW  come  to  remark  that  vegetables  possess  within  themselves 
the  power  of  residing,  for  a  certain  time,  an  extreme  reduction  of  temper- 
ature without  suffering  organic  lesions,  as  we  have  proved  in  a  series  of 
experiments,  that  leave  no  room  for  doubt  upon  this  point.  We  have, 
from  this,  been  led  to  think  that  there  exists  in  vegetable  organisms  an 
21  F 
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iodependent  canse  of  condoctabiUtj,  which  operates  agaiost  this  cooUng 
to  a  degree  below  the  treezing-poiD^y  and  preserves  them,  for  a  certain 
time,  against  the  disastrous  effects  of  severe  ooM.  This  action  varies 
according  to  the  diatneter  of  the  tree,  and  probably  according  to  the 
species  to  wliich  it  belongs. 

In  northern  regions,  the  temperature  of  plants,  as  compared  witti  Uiat 
of  the  air,  is  more  remarkable.  M.  Bonrgeand,  in  58^  of  latitude,  in 
places  where  the  temperature  goes  down  to  the  congealing-point  of 
mercury,  or  to  — 40^  (0.),  observed  the  following  fiicts : 

1.  The  Populus  balsamifera  and  Abies  alba  were  observed,  dmring  the 
eight  months  fh>m  November,  1857  to  June,  1858,  at  nine  o'clock  in  tke 
morning— the  time  of  day  when  he  supposed  the  temperatnre  to  be  aC 
about  the  average  of  the  day— the  mean  temperatures  of  the  air  and  of 
the  poplar  were  the  same;  agreeing  in  this,  with  the  observations  of 
which  we  have  above  spoken,  and  going  to  establish  the  ininciple,  by 
virtue  of  which  the  temperature  of  the  plants  tends  constantly  to  become 
that  of  the  ambient  air,  notwithstanding  the  causes  tending  constantly 
to  increase  or  diminish  this  effect. 

2.  The  monthly  temperatures  presented  little  difference  in  the  trees 
and  in  the  air,  although  they  differed  very  greatly  in  their  maxima  and 
minima.  In  tne  month  of  January,  for  example,  the  maximum  and  min- 
imum of  the  air  were  +6^  and  — 34^.6  (0.),  while  in  the  poplar  they 
were  — 2^.2  and  — 29o.7. 

3.  During  the  eight  months  of  observation  the  mean  temperature  of 
the  soil,  at  0.913  and  at  0.609  meters  depth,  was  twice  greater  than  in 
the  air. 

The  thaw  commonly  comes  in  May ;  spring  begins  at  once,  and  very 
soon  afterward  the  summer  is  come.  The  vegetation  is  so  rapid,  that 
cereals  sown  in  this  month  are  harvested  toward  the  end  of  July ;  the 
blossoms  on  the  poplars  appear  when  the  temperature  of  the  air  is  at 
+130  47  (C),  while  the  frost  is  still  in  the  ground  to  a  depth  of  0«°.609 
to  0°'.913  (23.62  to  35.85  inches).  The  leaves  appear  on  the  first  days  in 
June,  when  the  roots  are  still  in  a  soil  at  the  freezing-temperature,  the 
effects  being  the  same  as  are  produced  when  we  bnry  in  a  warm  bed  of 
soil  the  tops  of  vines  while  their  roots  are  still  in  the  open  air.  The 
buds  and  even  the  leaves  begin  to  develop  while  it  freezes  from  ^  8^  to 
^  10^  (0.).  We  have  here  a  new  evidence  of  the  influence  of  the  temper- 
ature of  the  air  upon  the  trees,  even  while  the  roots  are  in  the  frozen 
soil,  in  promoting  and  developing  vegetation. 

The  PopultM  balsamifera  and  the  Abies  oZfta,  as  well  as  other  species, 
are  exposed  to  a  cold  of  ^—  40^  (0).  without  suffering  in  their  organiza- 
tion ;  yet  the  roots  of  these  trees  find  themselves  in  strata  of  earth  that 
are  not  sensibly  touched  by  the  frost,  thus  affording  a  new  proof  that 
there  exists  a  certain  resistance  to  the  cold  at  the  extreme  minima  of 
the  air,  —  34o  6  (C),  while  in  the  poplar  it  is  but  —  29^.7,  and  that  the 
temperature  in  a  tree  may  be  twice  as  great  as  in  the  open  air. 

Having  shown  the  relations,  that  exist  between  the  temperature  of  the 
air  and  its  variations  and  those  of  plants,  there  remains  to  be  shown 
what  is  the  temperature  of  the  air  above  that  of  trees  of  the  first  m^- 
nitnde,  such  as  the  horse-chestnut,  21.25  meters  high,  at  the  top  of  whieti 
is  placed  one  of  the  poles  of  an  electric  thannometer  in  contact  witih 
the  leaves.  It  is  shown,  from  multiplied  observations,  that  the  tem- 
perature of  the  air  over  the  horse-chestuntdepondschiefly  on  the  thermal 
condition  of  the  leaves  and  branches,  which  more  or  less  warm  or  oool 
the  ambient  air,  according  as  they  are  more  or  less  exposed  at  the  tine 
to  the  solar  rays  or  to  nocturnal  radiation. 
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It  Bboold  therefore  be  fcmnd,  as  already  remarked,  that  a  tree,  with 
its  trunk,  braDches,  and  leaves,  becomes  warm  or  cool,  like  any  other 
bodies  immersed  iu  the  air,  according  as  the  san  is  above  or  below  the 
borison.  In  the  tirst  they  are  warmed  by  the  solar  rays,  and  in  the 
second  they  are  cooled  by  the  radiations  of  the  night,  until  the  tree  is 
broQght  to  an  equilibrium  of  tempen^ure  with  the  air  around  it.  The 
cooling  of  the  night  then  begins,  and  if  the  sky  is  clear  of  cloods,  it 
fees  on  in  degree  proportion^  to  the  amount  of  cooling  of  the  upper 
branches  and  the  leaves,  which  gradually  lose  their  heat  by  radiations 
into  space.  We  may  see  from  this,  how  the  strata  of  air  that  envelop 
the  tree  maintain,  during  a  great  part  of  the  night,  a  temperature 
higher  than  that  of  the  air  which  is  some  distance  ofT. 

A  tree  which  has  been  warmed  by  the  effect  of  the  sun's  rays  acts  in 
turn  by  warming  the  air  around  it,  and  when  it  comes  to  rain  suddenly, 
the  temperature  of  the  air  becomes  reduced,  notwithstanding,  at  some 
distance  around. 

We  will  cite  an  instance:  On  the  9th  of  May,  at  one  o'clock,  after  a 
strong  electrical  insolation,  we  had  the  following  conditions : 

Temperature  above  a  horae-ohestnut « 19^.4  (C.) 

Tempemtvie  to  a  little  diatenoe 18  «3 

Difference 1  .1 

Half  an  hour  after  a  rain  fell,  and  the  temperatures  changed  as  fol- 
lows: 

Temperature  above  the borse-chestnnt 17^.5  (C.) 

Temperature  aroiuid 15  .2 

DiffereDce 2  .3 

Here,  within  an  interval  of  half  an  hour,  the  atmosphere  that  sur- 
rounded the  tree  had  therefore  cooled  but  l^.O,  while  at  a  little  distance 
away  it  had  cooled  3^.1,  so  that  the  tree  must  have  radiated  heat  in 
order  to  have  warmed  the  surrounding  air.  The  sun  having  reappeared 
some  moments  after,  the  temperature  arose  at  both  points  of  observa- 
tion, but  a  little  less  over  the  horse-chestnut  than  at  some  distance  from 
ft,  and  at  three  o^dock  these  temperatures  were  as  follows : 

Above  the  tree 20°.  8  (C.) 

JU  a  little  distance 19  .2 

Differeooe ^      1  .6 

To  get  an  idea  of  the  warming  of  the  air  firom  the  presence  of  the 
leaves,  we  will  take  as  an  example  the  temperature  of  the  atmosphere 
in  July,  1863;  at  nine  o'clock  in  the  morning,  at  three  o'clock  p.  m.,  and 
at  nine  in  the  evening.    They  gave  as  monthly  means  as  follows : 

At  9  o'clock  in  the  morning 21°.  56  (C.) 

At  3  o'clock  in  the  afternoon 26  .76 

At  9  o'clock  in  the  evening 19  .20 

We  observe  that  the  temperature  of  the  air  wasat  its  maximum  at  three 
o'clock,  and  that  it  diminii^ed  about  a  quarter  of  this  number  of  degrees 
by  nine  o^clock  in  the  evening;  The  diminution  of  the  internal  heat  of 
Ae  trunks  and  branches  continued  to  restore  by  radiation  the  losses  sus- 
tained by  the  leaves  in  radiating  their  heat  during  the  night«  until  6 
o^clock  in  the  morning,  when  the  temperatuie  is  the  same  at  1.33  meters 
ipom  the  ground  on  the  north  and  at  16  meters  above  the  ground 
Ml  the  south  and  at  21.25  meters  at  the  tree-tops.  At  this  time  the 
celestiai  radiation  ceased  to  predominate,  and  there  was  an  equilibrium 
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between  the  effects  of  radiation  between  the  earth  and  sky*    In  Jolj, 
1864,  we  found : 

At  9  o'clock  in  the  morning , 21o.04(C.) 

At  3  o'clock  in  tbe  ftlternoon 25  .94 

At  9  o^cIock  in  the  evening 19  .00 

The  cooling  continned  nntil  6  o^cIock  in  the  morning,  when  tbe  tem- 
perature was  the  same  at  1.33  meters  above  the  ground  on  tbe  north,  at 
16  metres  on  the  south,  where  it  was  1&^.5  (0.). 

Taking  the  month  of  January  in  1863  and  in  1864,  we  had : 

1863.  1864. 

At  9  o'clock  in  the  morning 4o.57  (C.)  — 0^.05  (C.) 

At  3  o'clock  in  the  afternoon 7  .41  -f3  .30 

At  9  o'clock  in  the  eyening 6  .13  0  .00 

At  6  o^okKsk  in  the  moraing ^..  8  .19  —1  .08 

We  see,  therefore,  that  whether  we  take  trees  covered  with  foliage,  or 
deprived  of  tJieir  leaves,  the  heat  acquired  during  tbe  day  dimiuishes 
till  six  o'clock  in  the  morning. 

It  is  now  well  proved  that  the  radiations  of  heat  acquired  irom  the 
sun's  rays  warm,  and  that  celestial  radiations  cool,  the  adjacent  air,  a 
faculty  which  we  did  not  suppose  that  they  possessed,  because  we  sup- 
posed that  the  evaporation  from  the  leaves  was  always  a  cooling  process. 
It  may  intervene  to  modify  the  effect,  but  it  is  not  a  dominating  cause. 
This  question  will  be  taken  up  for  farther  consideration  in  a  future 
paper. 

The  experiments  above  mentioned  were  made  upon  isolated  trees,  but 
the  results  were  the  same  in  groups  of  trees  which  sheltered  one  another^ 
so  as  to  present  an  obstacle  to  the  direct  action  of  the  sun,  witL  the  ex* 
ception  that  the  temperature  of  the  trunk  did  not  Increase  so  much, 
other  things  being  equal,  as  when  the  tree  stood  alone. 

Forests,  groves,  and  groups  of  trees  ought  practically  to  show  the 
same  results  as  the  horse-chestnut,  excepting  that  the  effects  of  the  heat, 
of  which  we  have  spoken,  should  vary  according  to  the  height  of  the 
trees,  the  spread  of  their  branches,  and  tbe  amount  of  leaves  with  which 
they  were  covered.  What  conclusions  can  we  draw  from  these  facts, 
as  to  the  influence  of  forests  upon  the  local  climate!  We  will  refer  to 
this  subject  in  a  future  memoir,  but  will  here  remark,  that  we  should 
take  into  account  the  nature  of  the  soil,  as  whether  dry  or  moist — the 
greater  or  less  facility  with  which  the  air  circulates,  the  exposure,  and 
other  circumstances  not  now  well  understood,  and  which  may  vary  ac- 
cording to  locality.  But  as  tbe  wcods  by  radiating  the  heat  acquired 
from  the  sun  may  warm  the  ambient  air,  and  as  this  air  may  be  cooled 
by  nocturnal  radiations,  ought  we  not  to  believe  that  the  air  they 
warmed  should  cause  during  the  night  a  double  current — tbe  former  of 
the  warmed  air  upward,  and  tbe  other  of  tbe  cooled  air  toward  the 
ground  f  The  warm  aijr,  being  carried  by  lateral  currents,  should 
ameliorate  the  temperature  of  the  surrounding  parts. 

Within  the  tropics,  and  especially  under  the  equator,  where  the  sun's 
rays  act  with  greatest  power,  and  are  least  inclined,  the  trees  ought  to 
produce  in  high  degree,  the  effects  of  which  we  come  to  speak,  and  whtcb 
should  be  felt  in  the  strata  of  air  of  neighboring  parts.  On  the  other 
band,  the  radiations  of  the  night,  which  are  very  great  under  a  sky 
almost  always  clear,  should  act  powerfully  in  hastening  the  cooling  of 
the  leaves. 

The  following  fact  illustrates,  to  a  certain  degree,  tbe  heat  that  may 
be  emitted  by  the  woods  when  warmed  by  solar  radiation.  Every  one 
knows  that  during  the  intense  heat  of  summer,  in  the  middle  of  the  day, 
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we  may  feel  an  oppressive  heat  in  the  woods.  We  may  attribnte  it 
simply  to  the  absence  of  cnrrenta  of  air,  and  this  may  be  true  to  a 
certain  point,  bnt  this  appears  to  be  the  cause  of  this  warming :  when 
the  branches  and  leaves,  becoming  warm,  become  so  nciany  radiators  of 
heat. 

We  will  now  explain  the  mode  of  influence  by  which  trees  affect  the 
temperature  of  the  air  around  their  trnnks  and  branches,  and  may  be 
able  from  this  to  draw  the  conclusion  that  the  mean  temperature  of  a 
place  may  be  ameliorated  by  this  caase.  To  aid  in  the  solution  of  this 
question,  it  will  be  necessary  to  consult  observations  upon  temperature 
made  in  places  wooded  and  cleared,  under  the  same  latitudes!  with  the 
same  geological  conditions,  and  at  tbe  same  height  above  sea-leveL 

[The  author  here  cites  from  Jefferson's  ^otes  on  Virginia  to  show  the 
immediate  effect  of  clearing  upon  temperatures,  as  elsewhere  more  fully 
mentioned.] 

We  will  pass  to  observations  that  inspire  more  confidence,  such  as 
those  discussed  by  M.  Bonssingault,  and  made  by  him  and  Humboldt, 
and  by^  Koulin,  Bivero,  and  others,  in  localities  between  11<^  N.  and  5^ 
S.  latitude,  where  the  celestial  radiations  act  with  full  effect. 

The  mean  temperatnre,  on  account  of  its  small  variations  in  the  course 
of  the  year,  is  shown  directly  by  that  of  the  earth  iu  tbe  shade  at  3 
decimeters  (11.8  inches)  below  the  surface. 

Observations  show  that  the  temperatnre  of  the  torrid  zone  varies 
from  26<^.5  to  28^.4  (centigrade),  and  that  the  abundance  of  forests  and 
tbe  humidity  have  a  tendency  to  cool  the  climate,  while  dryness  and 
aridity  would  have  the  opposite  effect.  These  effects  are  observed  at 
different  heights  on  the  Cordilleras,  where  the  temperatures  of  middle 
latitudes  occur. 

Shall  we  inquire  whether  it  is  the  same  in  localities  wooded  and  not 
wooded,  without  the  tropics,  where,  the  mean  temperatures  being  the 
same,  the  means  of  summer  and  of  winter  are  different  t  No  observa- 
tions have  yet  been  made  upon  this  point.  Former  and  subsequent  ob- 
servations tend  to  show,  on  the  contrary,  that  clearing  over  a  great  area 
does  not  sensibly  change  the  mean  temperatnre. 

Humboldt  collected  a  large  number  of  thermometric  observations 
made  at  different  points  in  North  America,  for  the  purpose  of  learning 
whether  tbe  mean  temperatures  had  changed  in  a  course  of  years.  He 
remarks  that  he  had  records  for  sixty-three  years  (1771  to  1834),  and 
r^urns  from  thirty-five  military  posts  at  which  the  thermometer  has 
been  observed,  from  the  southern  point  of  Florida  at  24<^  35^  of  latitude, 
to  Council  Bluffs  on  the  Missouri,  and  from  a  study  of  these  records  he 
arrived  at  the  following  conclusions : 

These  observations  tend  to  show,  contrary  to  the  opinion  very  gen- 
erally received,  that  since  the  first  settlement  of  Europeans  in  Pennsyl- 
vania and  Virginia,  the  climate  has  not  become  more  uniform,  more 
mild  in  winter  or  cooler  in  summer,  either  this  side  of  or  beyond  the 
Alleghenies,  in  consequence  of  the  great  number  of  forests.  We  can- 
not, however,  concur  in  this;  and  Humboldt  himself  admits  that  clear- 
ing tends  to  ameliorate  the  temperatnre,  by  removing  three  tendencies 
to  eooling,  viz :  first,  shelter  to  the  soil  from  the  sun's  rays>  and  mainte- 
nance of  greater  humidity;  second,  evaporation  from  the  leaves;  and, 
t^ird,  the  multiplication  of  surfaces,  which  have  a  cooling  effect  by 
reason  of  nocturnal  radiations. 

M/BooBSingault,  as  we  have  already  seen,  came  to  opposite  conclii- 
fttons,  dtice  he  fbund  that  where  the  forests  are  abundant  the  humidity 
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that  resalts  has  a  cooling  effect  npon  the  dimate ;  while  dryness  or 
aridity  prodnce  the  contrary  effect. 

It  will  be  foand,  however,  that  if  the  mean  temperature  remains  the 
same,  the  distribution  of  heat  through  the  year  would  change,  and  that 
thus  the  cliaiate  would  be  modified.  On  the  other  hand,  we  caoaot 
appeal  to  documents  relating  to  cultivation,  which  will  not  bear  senoas 
examination,  as  we  have  shown  in  our  treaties  on  climates.  It  is  pos- 
sible, however,  to  make  an  advance  in  the  study  of  this  question,  by 
taking  into  account  some  facts  not  yet  mentioned. 

ObservMions  upon  temperature  made  in  the  interior  of  trees  taken  in 
isolated  places,  and  at  the  periphery  of  their  branches,  show,  as  we 
have  said,  that  trees  act  like  other  bodies  when  exposed  or  not  exposed 
to  the  solar  rays ;  that  is  to  say,  they  become  warm  or  cool,  according 
to  their  absorbing,  reflecting,  or  conducting  power,  which  further  sbovs 
that  their  thermal  condition  depends  in  a  great  degree  upon  the  solar 
action.  What  may  we  infer  relative  to  the  influence  of  trees  upon  the 
temperature  of  the  air  and  the  changes  that  come  from  clearing T  These 
changes  come  not  only  firom  the  causes  that  we  have  mentioned,  bat 
also,  as  we  need  not  repeat,  from  the  nature  of  the  soil ;  as  whether  dry 
or  damp,  calcareous,  sandy,  or  argillaceous.  Let  us  analyze  the  effects 
that  these  may  produce. 

Let  us  first  consider  a  wooded  soil.  The  trees  become  warm  or  ood, 
as  already  described;  but  what  effect  does  this  have  if  the  soil  is  dry  or 
moist  t  If  dry,  there  will  be  no  effect.  If  moist,  the  evaporation  of  the 
water  will  produce  a  constant  humidity,  which  will  depend  in  degree 
upon  the  temperature  which  the  trees  acquire,  independently  of  that  re- 
sulting from  the  transpiration  from  the  leaves.  The  humidity,  all  things 
else  being  equal,  which  may  be  caused  by  the  trees,  should  be  greater 
in  a  wooded  country,  and  on  an  argillaceous  soil,  which  will  retain 
the  water  because  ^the  roots  do  not  pierce  it,  or  penetrate  with  difficulty 
into  the  subsoil,  which,  if  sandy,  would  favor  the  infiltration  of  water. 
In  this  case,  the  humidity  would  be  only  such  as  comes  from  the  evap- 
oration of  the  leaves. 

What  would  happen  when  we  clear  a  country  with  an  impervioos  or 
a  pervious  soil  T  The  effects  would  depend  on  the  composition  of  the 
soil,  and  its  power  of  absorption,  radiation,  and  conduction,  and  of  these 
we  will  endeavor  to  present  the  ideas  of  Schubler. 

We  will  begin  by  the  warming  of  soils  exposed  to  the  sun,  and  shall 
find  the  following  conditions  in  different  soils : 

Maximmm  temperature  of  the  upper  etraia,  ihe  mean  temperature  of  Hhe  air  being  100. 


Dedgnation  of  icili. 


Hninid 


Diya 


Grayish-yellow  silicioas  sand 

Orayish-wbite  calcareoas  sand 

Paregypsam 

Yellowish  poor  clay 

Bicb  clay t.. 

White  caleareons  soil 

Grayish-black  hamus 

Grayish-black  garden-soil 


37.  S5 
37.38 
36.55 
36.75 
37.85 
36.63 
30.13 
37.50 


4475 
4LS0 

43L69 

11.31 
4X» 


We  see  that  color  and  humidity  are  causes  that  exercise  the  greatest 
infiaence.  The  difference  of  temperatne  due  to  these  causes,  with  tbat 
of  the  ambient  air,  in  the  same  soil,  may  amount  to  14  or  15  degrees. 

If  we  pass  to  the  property  of  retaining  heat,  we  shall  find  that,  all  stoe 
being  equal,  the  silicious  and  calcareous  sands^  as  compared  witii  eqsftl 
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Tolomes  of  different  argfllaceons  or  calcareous  soils,  in  fine  powder,  or 
witli  hamns,  or  with  arable  or  garden  soils,  are  the  poorest  conductors 
of  beat.  For  this  reason,  sandy  soils  in  snmmer,  even  daring  the  night, 
preserve  a  high  temperalnre,  and  we  may  conclade  from  this  that  when 
a  sandy  soil  has  been  cleared,  the  local  temperature  should  be  raised, 
and  the  more  so  as  cooling  causes  do  not  exist.  After  sands  come, 
successively,  argillaceous  soils,  arable  aud  garden  soils,  and  finally 
humus,  which  comes  last  Bepresenting  calcareous  sand,  in  its  faculty 
for  retaining  heat  by  100,  we  have  the  following  relative  classification: 
sand,  95.6;  argillaceous  soil,  684;  garden-soil,  64.8;  humus,  49.0. 

We  must  further  remember,  that  the  faculty  of  retaining  heat,  is  pro- 
portioned to  the  size  of  the  particles.  It  is  from  this  reason,  that  a  soil 
covered  with  silicious  pebbles^  cools  more  slowly  than  silioious  sands, 
and  that  gravelly  soils  agree  better  with  the  ripening  of  grapes  than 
chalky  and  clayey  soils,  which  cool  more  rapidly.  We  see,  therefore, 
by  this,  how  important  it  is,  in  the  examination  of  the  thermal  effects 
resulting  from  cooling,  to  have  regard  to  the  physical  properties  of  the 
soil,  when  once  it  has  become  denuded.  This  is  probably  the  reason 
why  Humboldt  drew  the  conclusions  deduced  from  tbermometric  obser- 
vations made  at  stations  in  North  America,  in  not  taking  into  account 
the  nature  of  the  soil  of  the  denuded  countries,  and  M.  BbussaDgault 
came  to  different  results  by  taking  these  causes  into  consideration. 

It  is  therefore  well  proved  that  a  soil  of  silicious  sand  and  gravel, 
when  cleared,  ought  to  raise  the  mean  temperature  of  the  air  more  than 
all  other  soils,  while  at  the  same  time  it  removes  one  cause  of  humidity, 
while  if  the  soil  is  argillaceous,  dry  or  humid,  the  property  of  warming 
the  air  and  of  retaining  heat,  as  compared  with  the  former,  is  in  the 
ratio  of  68.4  to  100.  The  thermal  effect  ought,  therefore,  to  be  much 
less  in  clearing  a  dry  ground. 

We  see  from  this  in  what  manner  we  should  look  upon  the  iuflaence 
of  clearing  upon  the  temperature  of  the  air.  The  effects  are,  moreover, 
so  complex,  tnat  we  can  only  determine  the  result  by  the  aid  of  daily 
observations  of  temperature.  It  will  also  be  necessary  to  collect  max- 
ima and  minima  temperatures,  as  these  play  an  important  part  in  the 
constitutions  of  climates  as  regards  the  nature  of  the  soil.  We  will 
take  up  this  subject  again  in  a  future  memoir. 

The  following  example  is  furthermore  calculated  to  give  an  idea  of 
the  influences  which  vast  forests  may  exert  upon  the  climate  of  a  coun- 
try.  The  presence  of  immense  forests  in  the  tropical  regions  of  the 
African  continent,  under  the  meridians  of  Western  Europe,  doubtless 
modifies  the  ascending  current  of  hot  air  resulting  from  the  warming 
of  a  sandy  soil,  and  which  descends  within  the  middle  portions  of 
Europe.  If  in  the  course  of  .ages,  the  sands  of  Sahara  should  become 
covered  with  wood,  these  sands  would  not  become  warm  in  the  solar 
heat  as  now,  and,  as  a  consequence,  the  south  winds  which  now  amelio- 
rate our  climate,  having  no  longer  so  high  a  temperature  as  now,  would 
render  the  climate  more  rude.  It  is  sufKcient  to  prove  this,  if  we  ex- 
amine what  passes  on  the  American  continent,  where  the  tropical 
regions  are  covered  by  vast  forests,  immense  savannas,  or  great  water- 
courses. The  descending  currents  of  air  do  not  warm  and  temper  the 
climate  of  countries  situated  in  the  middle  latitudes  of  North  America 
so  much  as  those  of  warm  air  coming  from  the  Sahara,  and  hence  tbe 
difference  between  countries  located  in  the  same  latitudes.  It  is  pre- 
cisely for  this  reason  that  the  American  continent  in  the  same  latitudes 
16  colder  than  ours,  judging  from  the  cultivation  of  the  two  continents, 
and  the  direction  of  the  isothermal  lines,  in  regions  similarly  exposed. 
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It  will  not  safiSce  to  stady  the  ealorific  effects  of  clearing  upon  cli* 
myites.  We  innst  seek  to  ascertain  the  action  thej  exert  npon  springSi 
and  the  physical  effects  they  produce  in  monntainoas  regions  npon  a 
denuded  soil,  as  well  as  the  effects  that  follow  clearing  upon  aoiU  of  wet 
clay. 

We  will  here  make  an  observation  that  is  not  without  some  impor* 
tanoe.  We  have  seen  above  that  a  tree  becomes  warm  or  cool  like  any 
inorganic  body,  and  that  in  proportion  as  the  leaves  become  cool  by 
night  from  nocturnal  radiation,  this  loss  is  repaired  by  heat  radiated 
from  the  trunk  and  branches.  This  condition  of  things,  which  has  not 
heretofore  been  pointed  out  by  physicists,  hinders  the  air  from  cooling,  as 
much  as  if  this  radiation  from  the  trees  had  not  taken  place.  The  eflect 
of  woods  in  cooling  the  air  is  not  as  great  as  has  been  supposed,  and 
the  condition  of  the  soil,  moreover,  modifies  this  influence  in  a  singular 
degree. 

On  the  effects  of  clearing  upon  springs  and  water-courses. 

The  effects  of  clearing  npon  springs,  and  the  amount  of  living  waters 
that  flow  through  a  country  are  most  important  points  for  consideration, 
and  require  serious  attention.  The  difficulties  in  recognizing  these 
effects  are  the  greater  when  we  are  unable  to  say  a  priori  whether  a 
forest  or  a  part  of  a  forest  supplies  any  particular  spring  or  river. 

Springs  are  in  general  due  to  infiltrations  of  rain  water  into  a  per- 
vious soil,  which  it  traverses  until  meeting  an  impervious  stratum,  over 
which  it  flows  when  inclined,  until  it  comes  to  the  surface,  forming 
rivulets,  streams,  or  other  running  waters.  The  water  in  wells  has  no 
other  origin.  Great  springs  are  commonly  found  in  the  mountains. 
Forests  contribute  to  their  formation,  both  from  the  humidity  of  the 
soil  that  they  produce,  and  the  obstacles  which  they  oppose  to  evapora- 
tion from  the  surface.  Besides  this,  the  roots  of  the  trees,  in  separating 
the  soil,  render  it  more  pervious,  and  thus  facilitate  infiltration.  We  cite 
in  the  memoir,  a  certain  number  of  characteristic  examples,  but  will 
here  refer  to  but  three  of  the  most  remarkable : 

Strabo  informs  us,  that  it  was  necessary  to  take  great  precautions  to 
prevent  Babylon  from  being  washed  away  by  the  waters.  The  Euphrates, 
be  says,  began  to  swell  at  the  beginning  of  spring  as  soon  as  the  snows 
began  to  melt  in  the  mountains  of  Armenia,  and  filled  the  banks  at 
the  beginning  of  summer,  necessarily  forming  vast  masses  of  water, 
which  would  inundate  the  cultivated  fields  if  not  diverted  by  means  of 
ditches  and  canals,  and  that  when  these  canals  were  full,  the  waters 
spread  over  the  plains  like  the  Nile.  This  state  of  things  no  longer 
exists,  and  M.  Oppert,  who  traveled  through  Babylonia  some  years 
since,  relates  that  the  mass  of  waters  transported  by  the  Euphrates  is 
much  less  than  it  was  ages  ago;  the  filling  of  the  banks  no  longer 
occjurd,  the  canals  are  dry,  the  marshes  become  dry  during  the  powerful 
heats  of  summer,  and  that  the  country  has  ceased  to  be  insalubriouH. 
This  disappearance  of  the  waters  he  assures  us  ought  to  be  ascribed  to 
the  clearing  off  of  forests  on  the  mountains  of  Armenia. 

These  effects  are  incontestable,  although  there  have  been  some  per- 
sons who  denied  them.  The  examples  that  I  am  about  to  present  ftir- 
nish  proofs  much  more  forcible,  because  they  are  derived  from  observa- 
tions that  inspire  confidence. 

De  Saussure^  notices  the  diminution  of  waters  in  the  Swiss  lakes  as  a 
result  of  clearing,  especially  in  Lakes  Morat,  Neufchfttel,  and  Bienne. 

^  Voyage  dam  les  Al^,  ii,  chap.  xvL 
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CboiseQl  Goaffler  was  nnable  to  find  now  in  tho  Troad  tbe  Scamander 
Biver,  which  was  still  navigable  in  the  days  of  Pliny.  Its  bed  is  now 
entirely  dry;  and  the  cedars  that  once  covered  Meant  Ida,  where  it 
takes  its  scarce,  as  did  also  the  Simois,  no  longer  exist. 

M.  Bonssinganlt,^  who  has  studied  this  qaestion  dnring  his  sojonrn 
in  Bolivia,  took  for  the  snbjoct  of  his  observations  the  lakes  situated 
in  the  plains  or  npon  different  stages  of  the  mountains.  The  valley 
of  Aragua,  in  the  province  of  Yeneznela,  is  a  short  distance  from  the 
coast,  in  a  very  favorable  climate,  and  is  very  fertile. '  It  is  land-locked, 
the  streams  that  Aojr  into  it  having  no  outlet  into  the  sea,  but  unite  iu 
forming  Lake  Tacarigaa  or  Yalenciana,  which,  ^hen  Humboldt  saw  it, 
at  the  banning  of  this  centnry,  had  been  showing  for  thirty  years  a 
gH^nal  drying  ap,  of  which  they  knew  not  the  cause. 

Ovideo,  the  historian  of  Venezuela,  in  the  sixteenth  century,  reports 
that  the  city  of  New  Valencia  was  founded  in  1555,  at  half  a  league  from 
Lake  Tacarigua.  This  city,  when  seen  by  Humboldt  in  1800,  was  2,700 
toises  distant,  showing,  by  many  proofs,  the  retreat  of  the  waters.  Ac- 
ecffding  to  this  celebrated  traveler,  the  dimination  of  the  waters  should 
be  attributed  to  numerous  clearings  that  had  been  made  in  tbe  valley. 

In  1822  Boussingault  learned  from  the  inhabitants  that  the  waters 
of  the  lake  had  very  considerably  raised,  and  that  lands  once  cultivated 
were  now  under  water. 

We  should  add,  that  during  the  period  of  twenty-two  years,  the  valley 
had  been  the  theater  of  a  bloody  conHict  in  the  war  of  independence. 
Its  population  was  decimated,  the  lands  remained  uncultivated,  and  the 
forests,  which  grow  with  astonishing  rapidity  within  the  tropica,  had  re- 
occupied  a  lar^e  part  of  the  country.  We  see  from  this  the  influence  that 
forests  may  exert  upon  the  waters  of  a  country,  as  the  lake  had  lost  its 
waters  by  clearing,  and  had  regained  them  as  the  country  was  restored 
in  forests. 

M.  Boussingault  cites  several  other  examples  leading  to  the  same  con- 
clusion relative  to  the  influence  exerted  by  great  masses  of  forests  upon 
the  living  waters  of  a  country.  We  will  cite  two  of  these  that  are  re- 
markable. 

In  1826  the  metalliferoas  mountains  of  Marinato  presented  but  a  few 
miserable  cabins,  inhabited  by  negro  slaves.  In  1830  this  state  of  things 
no  longer  existed.  There  were  numerous  establishments  and  a  popula- 
tion of  3,000  inhabitants.  They  had  been  obliged  to  cut  much  of  the 
wood.  The  clearings  had  only  begun  two  years  before,  yet  the  effects 
were  already  seen  in  the  failing  of  the  waters  used  in  driving  the  mills. 
Yet  a  rain-gauge  showed  to  M.  Boosslngault  that  the  amount  of  waters 
falliog  the  second  year  had  been  greater  than  that  of  the  first. 

The  second  example  is  taken  upon  the  plateau  of  Kew  Grenada,  at  an 
elevation  of  2,000  to  3,000  meters,  where  the  temperature  of  the  year  is 
ftom  14P  tolG^C.  The  inhabitants  of  tbe  village  of  Dubat^,  situated  near 
tbe  two  lakes  that  were  united  some  sixty  years  before,  had  noticed  a 
gradual  wasting  of  the  waters,  so  that  lands  which  were  under  water 
thirty  years  before  were  now  cultivated,  and  an  inquiry  as  to  the  cause 
led  t€  the  conclusion  that  the  decrease  had  been  caused  by  the  numer- 
ous clearings  of  the  forests  that  had  taken  place.  Some  lakes,  such  as 
ti>at  of  Tota,  a  short  distance  from  Tuguen6,  in  localities  not  cleared, 
had  suffered  no  diminution  in  their  waters. 

Mr.  Desbassyres  de  Bichemont  has  likewise  shown,  that  there  exists 
OQ  Ascension  Island  a  fine  spring  of  water,  which  was  lost  by  clearing 
and  restored  when  the  mountain  was  reforested. 

1  Annates  de  Chimie  et  de  Physique,  xiv,  p.  113. 
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To  complete  the  docnments  proper  for  elocidatiDg  the  qaettioD,  we 
will  add  still  other  important  observaUoos.  M.  Bergbaos'  fooiid  thai 
the  volumes  of  water  iD  the  Od^  and  Che  Bble  had  dimiDished  between 
1778  and  1835  in  the  former,  and  between  1828  and  1838  in  the  latter,  and 
that  this  decrease  still  continued,  and,  remaining  so,  it  was  at  length  ne- 
cessary to  change  the  form  of  the  boats ;  and  statistics  show  that  it  can 
only  be  ascribed  to  the  clearing  of  mountains* 

Attempts  have  been  made  to  ascertain  whether  the  amount  of  water 
falling  in  different  countries  in  Europe  have  diminished^  but  without 
finding  proofs.  In  fact,  since  1689,  it  has  been  obsefved  that  the  amount 
of  water  failing  at  Paris  slightly  increased,  rath^  thau  diminished 
Gesaris  has  notked  the  same  at  Milan,  since  1763,  and  it  is  the  same  at 
Bochelle  and  in  the  valley  of  the  Bh6ne. 

The  hypothesis  of  the  diminution  of  rains  must  not  be  rejected  antil 
we  consider  whether  the  number  of  rain-falls  has  changed,  and  take  iote 
account  the  fact  generally  admitted  that  great  rains  furnish  more  water 
to  the  rivers  than  the  same  amonnt  of  water  falling  through  several 
days,  with  intervals  of  dryness  between.  But  the  discussion  of  obeer^ 
vations  still  does  not  clear  up  the  quei$tion,  and  we  must  still  appeal  to 
the  changes  wrought  upon  climate  by  cultivation. 

It  may  possibly  happen  that  earthquakes  may  disturb  a  spring  by 
moving  the  strata,  but  tbis  is  rare.  A  great  number  of  facte,  on  the 
contrary,  tend  to  show  that  the  diminution  of  volume  is  found  inmost 
immediately  following  upon  great  clearings.  We  may  cite  eBpecially 
the  example  of  the  waters  of  Marmato,  already  noticed. 

Other  examples  may  be  mentioned  that  are  not  without  interest.  The 
Bomans  were  able  to  bring  to  Orleans  the  waters  of  the  fountain  of 
I'Btuv^,  which  is  now  entirely  dry.'  Important  excavations,  under- 
taken some  years  since,  have  brought  to  light  the  foundations  of  Bouiaa 
structures  for  supplying  water  where  spring  no  longer  exists,  and  a 
stream  which  empties  into  the  Loire  east  of  Orleans,  and  contributed 
in  the  siege  of  1428,  and  to  the  tumingof  mills,  no  longer  exists  as  it  did 
when  Orleans  had  great  foreste  on  that  side,  now  cleared.  By  reasom 
of  this  clearing  the  wells  in  the  city  give  less  water  than  formerly,  so 
that  the  municipal  authorities  have  been  obliged  in  recent  years  to 
bring  waters  for  domestic  use  from  the  sources  of  the  Loiret,  at  a  cost 
of  300,000  francs. 

In  the  canton  of  Ghatillon-sur-Loing  (Loiret)  there  is  a  commune 
named  Sainte  Genevi^ve-des-Bois,  which  was  once  wooded,  but  now 
there  exists  only  some  little  clumps  of  trees  here  imd  there.  A  stream 
flowed  by  the  village  which  is  now  a  dry  channel,  except  when  filled  iu 
winter. 

^Cours  ^Agriculture.    By  M.  Gasparin,  ii,  146. 

>  An  analogoQs  iDstance  is  preeented  in  Patroon's  Creek,  that  some  thirty  yenra  ago 
was  taken  and  the  mill  priyflegee  pnrcbaaed  for  a  largo  mm  by  the  eity  of  Albany, 
N.  T.,  for  Bopplying  that  cit^  with  pnre  wat«r.  Tl^is  »tream  had  been  pereDniml/and 
its  ample  snpply  mainly  derived  fix>m  the  drainage  of  a  flat^  sandy  ooantry,  jritb  iCew 
Bpriogs,  bat  an  abundance  of  water  in  the  soil  so  long  as  it  remained  covered  with 
forest  vegetation.  This  growth  having  largely  disappeared,  the  stream  has  failed,  and 
now  its  diminished  snppTy  is  made  np  oy  pnmping  lirom  the  Hudson  River. 

An  instance  of  ooneervative  hydrology  of  different  results  is  presented  on  the  onpo- 

site  side  of  the  river  and  but  a  few  miles  distant.    Two  streams  that  flow  into  the  aod 

son,  in  the  city  of  Troy  (the  Poestenkill  and  Wynantskill),  have  an  ample  amount  of 

hydraulic  power  maintained  through  the  summer  by  the  construction  of  reservoirs  in 

the  hilly  country  around  their  sonroes,  for  retaining  the  excess  of  winter  rains  for 

discharge  at  the  time  when  needed  throughout  the  summer.    Althongk  the  foreela 

i\o  direct  connection  with  the  water-supply  in  the  latter  case,  tl^re  can  be  no 

7t  that  their  presence  would  contribute  greatly  to  the  cost  of  maintenance  by 

")  violence  of  floods  and  securing  the  more  unform  delivery  of  the  waters. 
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In  didOQSsiDg  the  important  question  of  the  inflaence  of  clearing  apon 
water  coorses,  we  come  to  the  following  conclnijiions: 

1.  Great  clearings  diminish  the  qoantity  of  living  waters  that  flow 
in  a  country, 

2.  It  cannot  be  said  that  this  dimiuation  is  cansed  by  a  less  annnal 
rain*fall  or  to  a  greater  evaporation  of  rain-water,  or  to  these  causes 
combined,  or  to  a  new  distribution  of  the  rain-water. 

3.  Oultivation  established  in  an  open  arid  country  dissipates  a  part 
of  the  currents  of  water. 

4.  In  countries  where  no  change  in  cultivation  has  occurred,  the 
amount  of  living  waters  appears  to  be  constantly  the  same. 

5w  Forests  tend  to  maintain  the  living  waters  and  to  regulate  their 
flow. 

6.  The  humidity  that  prevails  in  the  woods,  and  the  intervention  of 
the  roots  in  rendering  the  soil  more  permeable,  must  be  taken  into  con- 
sideration. 

7.  The  clearing  of  a  mountainous  country  exercises  an  influence  upon 
water  courses  and  springs  in  the  plains  and  especially  upon  the  latter. 

8.  The  action  which  the  forests  exert  upon  the  climate  is  very  com- 
plex. 

With  the  means  of  drainage  we  now  possess,  there  is  no  longer  any 
fear  of  marshes  as  a  consequence  of  clearing.  We  need  not  fear  that 
the  clearing  of  a  country  will  always  bring  with  it  sterility,  and  will 
cite  as  examples  England  and  Spain,  of  which  the  former  has  only  2 
and  the  latter  but  3.17  per  cent  of  wooded  surface.  The  former  has  a 
fiiarine  climate,  wh^e  the  southwest  winds,  charged  with  vapor  to  the 
point  of  saturation,  often  prevail,  causing  fogs  at  the  least  reduction  of 
t4ie  temperature ;  while  Spain  has  a  different  climate,  but  the  more 
fertile  parts  are  watered  by  great  rivers,  and  the  great  plateaux  are 
•veritable  deserts. 

From  all  this  it  results,  that  if  we  com^  to  clear  a  great  forest  in  the 
ricinity  of  a  fertile  plateau  with  some  springs,  ought  we  not  to  fear 
that  the  latter  will  partly  or  wholly  disappear,  and  impoverish  the 
conntiy  t  The  clearing  of  a  sandy  country  may  bring  drifting  sands 
upon  the  neighboring  plains,  as  it  is  easy  to  conceive  from  the  expla- 
nation which  M.  Ohevreul  has  given  to  the  formation  of  dunes  in  the 
Landes  of  Gascony.  The  wind  drives  the  sand  along  until  it  meets 
with  some  obstacle,  where  it  forms  a  mound,  or  the  dunes  obstruct  the 
waters,  which  infiltrate  into  the  sands  and  dampen  their  base.  The 
waters  by  capillaiy  attraction  cause  the  grains  of  sand  to  adhere,  and 
fix  them  in  the  soil.  The  winds  take  only  the  dry  parts  above,  which 
go  to  form  new  dunes  beyond  the  former ;  and  so  the  process  goes  fSor^ 
ward  until  it  ends  by  finally  ensanding  the  whole  plain. 

A  forest  placed  so  as  to  oppose  the  passage  of  a  current  of  damp  air 
charged  with  pestilential  miasms,  will  sometimes  protect  all  that  is 
behind  it,  while  the  exposed  part  is  liable  to  diseases,  as  we  see  in  the 
Pontine  marshes,  where  the  trees  have  the  effect  of  taming  the  infected 
air  and  purifying  it  of  its  miasms. 

The  forests  have  another  effect  upon  climates.  High  trees  serve  as 
conductors  of  electricity,  withdrawing  this  element  irom  the  clouds, 
and  checking  the  disastrous  effects  of  storms. 

The  reboisement  of  mountains  is  a  first  necessity  for  their  preserva- 
tion, and  results  in  the  following  manner : 

1.  From  the  facility  with  which  rain-waters  penetrate  the  soil,  and 
even  the  subsoil,  which  the  roots  open  to  infiltration. 

2.  From  the  effects  produced  when  the  forests  oppose  an  obstac^ 
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masses  of  air  saturated  with  vapor  in  motion,  which  does  not  fml  to 
tarn  to  rain  when  they  are  raised,  crowded  as  they  are  by  the  obstacle. 

3.  From  the  hamidity  that  commonly  prevails  in  the  interior,  and 
near  the  woods,  which  leads  to  the  precipitation  of  dew,  when  the  tem- 
perature is  lowered. 

The  transformation  of  cleared  lands  into  marshes  is  real.  We  will 
cite  examples  not  in  Asia  Minor,  as  has  been  done,  but  in  France.  When 
the  trees  are  cut,  the  roots  die,  and  the  soil  becomes  compact.  La 
Brenne,  situated  between  the  Indre  and  the  Greuse,  presents  a  circular 
area  of  over  200  kilometers  in  circumference,  or  about  80,000  hectares. 
The  soil  of  that  region  is  argillo-silieeous,  resting  upon  an  impervioos 
bed  of  clay,  of  more  or  less  thickness,  which  opposes  the  infiltration  of 
the  waters.  It  is  covered  with  ponds,  to  which  are  attributed  the  inte^ 
mittent  fevers  to  which  the  population  are  a  prey.  Thia  region  was 
covered  ten  or  twelve  centuries  ago  with  forests,  interspersed  with 
meadows  watered  with  living  waters,  and  there  then  existed  neither 
ponds  nor  marshy  grounds,  and  it  was  renowned  for  its  fertility,  its 
pasturages,  and  the  sweetness  of  its  climate.  On  the  clearing  of  of  these 
woodlands  the  pond3  succeeded,  and  the  lands  speedily  became  unpro- 
ductive and  valueless.  Their  increase  had  come  to  such  a  point  that,  ia 
1714,  Bourbet-en-Brenne  counted  but  309. 

The  same  thing  was  seen  in  the  Sologne,  which  represents  an  area  of 
450,000  hectares,  and  of  which  the  insalubrity  is  proverbial ;  but  thisdeplo- 
rable  condition  did  not  always  exist.  Historical  documents  show  that 
a  great  part  of  this  country  was  formerly  wooded.  Upon  clearing,  fol- 
lowed the  disappearance  of  the  waters,  wastes,  and  insalubrity.  Kow  a 
clearing  might  not  bring  a  like  condition  of  things,  since  we  have  means, 
by  means  of  drainage,  of  rendering  fertile  marshy  lands  that  have  been 
in  this  condition  for  many  years. 

In  the  effects  produced  in  mountains,  we  are  to  notice  the  influence 
of  roots  which  favor  the  infiltration  of  rain-waters,  and  feed  the  springs. 
In  such  a  country,  clearing  leads  promptly  to  the  formation  of  torrentSi 
of  which  the  Alps  present  numerous  examples. 

The  effect,  when  the  slopes  covered  with  detritus  of  rocks  are  crowned 
with  vegetation  in  vigorous  growth  is,  that  the  roots  strongly  interlac- 
ing form  a  net- work,  and  we  see  it  rapidly  disappear  when  the  firs  and 
larches  on  the  flanks  of  the  mountains  are  removed.  We  see  that  when 
inconsiderate  cuttings  are  made  on  these  slopes  that  the  waters  flowing 
there,  carry  down  the  vegetable  soil,  and  a  ravine  is  soon  formed.  This 
ravine  enlarges,  and  becomes  in  time  the  bed  of  a  torrent,  while  nothing 
of  tJtiis  is  seen  where  the  forests  remain  untouched.  The  whole  eastern 
part  of  the  department  of  the  Hautes- Alps  presents  numerous  effects  of 
this  kind. 

We  see,  therefore,  that  the  presence  of  a  forest  upon  the  soil,  strongly 
inclined,  opposes  the  formation  of  torrents,  while  clearing  delivers  the 
soil  to  this  destruction.  It  is  easy  to  explain  the  effect  that  follows  aa 
soon  as  the  soil  is  again  covered  with  vegetation,  first  of  low  plants, 
then  with  trees,  as  we  have  said,  forming  a  kind  of  net- work  that  gives 
it  consistence  while  the  branches  and  leaves  break  the  force  of  the 
storms.  The  trunks,  shoots,  and  brush  oppose  multiplied  resistances  to 
the  currents  that  would  otherwise  erode  the  soil.  The  effect  of  vegeta^ 
tion  is  therefore  to  give  greater  solidity  to  the  soil  over  its  whole  BUT* 
face,  and  prevent  it  from  being  carried  into  the  channel-ways,  as  woiM 
otherwise  happen.  The  soil,  when  opened  by  the  roots,  and  covered 
with  a  spongy  humus,  absorbs  a  part  of  the  waters,  that,  being  bindend 
from  running  off  upon  the  surface,  sink  into  the  interior  and  become  • 
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BQpply  for  sprinifs.    These  are  the  benefits  resolting  firom  the  presence 
of  forests  npon  mountains  and  inclined  slopes  expos^  to  torrential  rains. 

{The  researches  of  M.  Becqoerel  tended  to  show,  that  when  the  air  is 
lerwise  calm,  and  the  san  is  shining  warmly,  there  is  a  current  of  air 
f  owing  ont  from  forests  into  the  fields  adjacent  At  night,  the  tendency 
is  inward,  this  alternate  movement  inward  and  ontward  being  analogous 
to  land  and  sea  breezes  in  the  insular  climates  of  warm  latitudes,  and,  in 
fact,  due  to  the  same  cause. 

M.  Tissandier,  in  a  note  addressed  to  the  French  Academy  of  Sciences, 
October  10, 1873,  records  an  observation  made  by  him  in  a  balloon,  to 
the  effect  that  in  passing  over  a  large  body  of  forest,  the  hygrometer 
indicated  a  decided  increase  of  moisture  in  the  air,  which  disappeared 
as  he  passed  firom  thence  over  the  open  fields*  This  would  seem  to  indi- 
cate  that  from  over  great  masses  of  forest  there  is  an  increase  in  the 
amount  of  vapor  from  evaporation,  or  a  relative  increase  firom  a  reduc- 
tion of  temperature,  or  both.  He  also  noticed,  as  was  known  before, 
that  the  hygrometer  indicates  nK>re  diyness  as  we  rise  above  the  sur* 
foee.] 

EFFECT  OF  OABBONIO-AOID  OAS  AND  OF  AQUEOUS  YAPOB  UPON  THB 
BADIATION  OF  TEBBESTBIAL  HEAT. 

The  presence  of  these  leases  in  the  atmosphere,  near  the  surface,  has. 
been  shown  by  the  experiments  of  Prof.  John  Tyudall  to  afford  great 
protection  by  preventing  the  radiation  of  terrestrial  heat,  while  they 
afford  almost  no  obstruction  to  tlie  transmission  of  the  direct  heat.  In 
this  effect  they  resemble  the  action  of  snow,  ice,  and  many  other  bodies 
which  are  traneealescenty  as  to  heat  of  high  intensity;  but  impervious 
to  beat  of  low  intensity  as  that  given  off  by  moderately  warm  bodiesi 
such  as  the  soil  warmed  by  the  sun.^ 

It  is  a  common  remark  that  the  absence  of  dew  on  a  summer  night  is 
a  prognostication  of  rain.  This  seemingly  contradictory  statement,  that 
there  is  less  dew  when  there  is  most  moisture  in  the  air,  may  be  recon- 
ciled with  reason,  if  we  admit  that  the  radiation  of  heat  by  the  earth  is 
hindered  by  the  stratum  of  moist  air  that  lies  upon  its  surface,  and  that 
as  a  consequence  the  surface  does  not  cool  down  to  the  dew-point. 

SFFEOT  OF  YBOBTATION  UPON  THE  BAIN-FALL,  AS  OBSEBYED  IN  AUS- 
TBALIA  AND  TASMANIA. 

An  observer,  in  writing  upon  the  climate  of  these  countries,  remarks 
that  the  influence  of  winds,  great  as  it  may  be,  is  not  the  only  one  which 
increases  or  diminishes  the  fall  of  rain ;  that  of  vegetation  is  nearly 
equal  to  it.  The  refrigerating  power  of  plants,  acquired  through  the  noc- 
turnal radiation  of  heat,  and  their  feeble  absorption  of  heat  during  the 
day,  is  exemplified  in  a  striking  manner  by  a  comparison  of  the  quan- 
tities of  rain  condensed  by  the  mountain  districts — the  one  richly  wooded, 
the  other  but  scantily  clothed  with  vegetation.  On  Middlesex  Plains, 
a  dependency  of  the  Circular  Head  Company,  2,700  feet  above  the  sea, 
the  rain  is  less  than  on  the  Hampshire  Hills,  which  average  1,800  feet 
above  the  sea.  The  rich  arborescent  vegetation  found  on  the  latter,  and 
the  partial  barrenness  of  the  former,  thus  differently  influence  the  con- 
densation of  the  floating  vapors. 

!Fhe  influence  of  vegetation  on  the  amount  of  rain  is  still  better  exem- 

i**!^  I  .III,  I.I.I  I  I  ■■  .        I 

^^iVbis  subject  is  fnHber  oooddered  in  Pro£  T.  Starry  Hunt^s  Ck$mioal  and  Oeologioal 
>  (1875),  p.  48. 
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plifled  by  a  comparison  of  the  registers  of  tbe  two  statioiui  of  the  Van 
Diemen's  Land  Company.  At  Gircnlar  Head,  a  neck  of  land  which  pro* 
jects  into  the  sea,  clear  of  timber  and  under  cultivation,  it  rains  less 
than  at  Woolnortb,  also  on  tbe  sea-coast,  and  equally  exposed  to  the 
north,  but  surrounded  by  a  thick  forest  of  luxurious  growth.^ 

The  climate  of  New  South  Wales  and  Van  Diemen's  Land  is  very  dif- 
ferent from  what  it  was  before  these  colonies  were  brought  within  the 
pale  of  civilization.  The  destruction  of  thick  herbaceous  underwood 
scrubba  and  thick  interwoven  fare$is  must  have  necessarily  rendered  the 
climate  drier.  The  250,000  acres  of  cultivated  land,  freed  from  the  bad 
conductors  of  heat  which  covered  them,  have  contributed  toward  the 
increase  of  the  mean  annual  temperature.  The  cUmatOy  though  thus 
drier  and  hotter,  is  far  ftom  being  improved.' 

EBOSION  OF  SOIL  WHEN  NOT  PBOTSOTBD  BY  TEGSTATIOK* 

Allusion  has  already  been  made  to  the  protection  afforded  by  wood- 
lands  against  erosion  from  rains,  and  the  formation  of  torrents.  Extreaie 
examples  of  these  effects  can  nowhere  be  more  strikingly  observed  than 
in  the  interior  of  our  continent,  in  the  arid,  and  still  for  the  most  part 
uninhabited,  regions,  where  slender  pinnacles  of  rock  mark  the  former 
thickness  of  strata,  since  removed,  and  cafions  of  immense  depth  afford 
passage  to  rivers  that  once  flowed  near  the  surface.  The  study  of  these 
wonderful  results  of  erosion  belongs  to  geology,  and  although,  from  the 
presence  of  fossil  wood  in  abundance,  we  know  that  forests  existed  In 
these  regions  in  the  most  recent  of  geological  periods,  and  possibly 
within  the  time  that  man  has  existed,  we  are  wholly  left  to  conjecture 
as  to  their  agency  in  retarding  tbe  ancient  flow  of  waters,  or  the  erosioa 
that  may  have  followed  their  removal.  We  simply  know  that  these 
effects  are  comparatively  recent,  and  that  these  processes  are  still  going 
on.  But  European  experience  has  unhappily  afforded  abundant  exam- 
ples within  the  observation  of  the  living,  and  still  more,  within  tb# 
period  of  historical  record,  more  especiidly  in  the  region  of  the  Alps 
and  Pyrenees.'  They  are  liable  to  occur  wherever  loose  soil  upon  steep 
slopes  is  exposed  to  rains,  without  the  protection  afforded  by  vegeta- 
tion, and  especially  of  woodlands.  These  damages,  beginning  with  the 
wearing  of  enormous  chasms  in  the  mountains,  transport  these  materials 
to  the  fertile  valleys  below,  which  they  sterilize  by  covering  the  rich 
idluvial  soil  with  stones  and  gravel.  The  riverbeds  are  raised  and  be- 
come shifting  channels,  wholly  unfit  for  navigation  or  other  useful  pur- 
poses, and  dangerous  on  account  of  the  uncertainty  of  their  changes, 
when  not  confined  between  rocky  banks;  or  if  held  between  dikes,  the^se 
must  be  raised  more  and  more  every  year,  until  sometimes,  as  in  tne  Po, 
the  bottom  of  the  river  becomes  raised  above  the  level  of  the  country 
a^acent,  and  fearful  inundations  are  threatened  at  every  river-flood. 

In  an  ofScial  report  recently  addressed  by  M.  Bouquet  de  la  Orye  to 
the  Administrators  of  the  Domains  in  Boumania,  the  following  conditions 
of  tbe  valleys  in  that  country  from  the  effect  of  torrents  are  described, 
and  may  serve  to  give  an  idea  of  the  general  manner  in  which  these 
agencies  operate: 

^  Physical  De$oripUon  of  Kew  South  Wah$  and  Van  Diemen^i  Land,  by  P.  £.  Strseoki, 
pp.  192, 193. 

8/6.,  p.  239. 

3  AbnndaDt  instsDces  of  destrnotioD  from  tbie  cause  are  given  in  tbe  work  of  He 
George  P.  Marsh,  enliUed  Man  and  Nature;  and  la  bis  later  work,  The  Earth  a$  mod^ed 
hy  Human  Aaion. 
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I  Bboald  not  feel  that  I  had  performed  my  daty  to  the  h\f(ji  trost  with  which  you 
bave  honored  me,  nncil  I  had  called  yoar  atteotion  very  partioalarly  to  the  condition 
which  the  deetmction  of  forests  has  produced  in  the  richest  of  agricultural  and  pas- 
toral valleys. 

In  following  the  conrse  of  the  rivers  I  have  f onnd  their  beds  everywhere  Inonmbered 
with  sand  washed  from  the  mountain  sides  by  the  torrents  that  flow  down  them. 
These  streams  bring  down  at  every  freshet  those  materials  that  are  being  eroded 
along  their  banks,  and  leave  in  the  place  of  fertile  intervales  nothing  bnt  vast  banks 
of  gravel  and  sand.  The  rivers  having  no  fixed  channels  can  neither  be  used  for 
navigation  nor  Irrigation,  nor  for  mills,  for  these  deposits  make  it  impossible  to  pei^ 
form  any  durable  work  of  excavation  or  embankment. 

This  condition  of  the  streams  is  plainly  due  to  the  gullying  of  the  hills  on  acoonut 
of  the  destruction  of  the  vegetable  covering,  whether  of  trees  or  sod,  which,  while  it 
remained^  afforded  complete  protection  to  the  soil  on  the  hills  and  mountains  and 
sheltered  them  from  erosion.  We  may  see  in  fact  that  these  ravines  multiply  as  we 
approach  the  villages,  and  that  they  become  lees  as  we  pass  into  the  wooded  regions. 
Tne  flow  of  the  waters  is  regulated  in  like  manner,  beins  almost  uniform  in  the 
woods  but  appearing  as  torrents  when  they  reach  the  naked  valleys.  Numeroos  ex- 
amples  might  be  given  in  which  these  erosions  following  the  cutting  off  of  woods 
have  been  arrested  as  soon  as  the  surface  was  protected  from  the  range  of  sheep  and 
goats  and  became  covered  with  herbage  and  bushes. 

I  have  seen  in  no  other  country  the  destructive  effects  following  the  removal  of  the 
natnral  oovering  so  intensely  manifested  as  in  Roumania,  for  the  reason  that  in  this 
eoantry,  the  soil  is  mostly  allnvial  materials— sand,  rounded  pebbles,  clay,  and  vege- 
table mold,  with  no  cohesion  to  hold  them.  It  therefore  toUows  that  in  sloping 
places,  where  this  soil  is  exposed,  the  finest  thread  of  water  traces  a  little  furrow, 
which  soon  becomes  a  deep  ravine.  The  materials  loosened  by  the  currents  that 
form  on  the  slopes  from  the  melting  of  snows  or  from  the  rain-fall  slide  in  great  sheets 
to  the  bottom,  overwheming  fields  and  hamlets  and  obstructing  the  roads.  They  are 
then  taken  down  by  the  rivers,  filling  up  their  channels,  and  often  changing  their 
course. 

The  peasants,  who  have  become  owners  of  a  large  part  of  the  valley-slopes,  clear 
what  thev  can  cultivate,  and  allow  their  flocks  of  sheep  and  goats  to  range  over  the 
rest  till  all  traces  of  vegetation  are  gone.  Their  feet  loosen  the  soil,  and  directly  the 
destmotioB  begins,  the  banks  of  the  deepening  channels  continually  falling  in  as  they 
gain  in  depth.  We  may  at  once  foresee  that  m  the  near  future  the  valleys  will  become 
wholly  uninhabitable  unless  a  remedy  is  at  once  applied  to  this  growing  evil.  Tbe 
danger  appears  so  serious,  that  it  calls  for  the  most  prompt  and  energetic  action. 
Boumania  shonld  have  as  much  solicitude  for  its  monntains  as  Holland  tor  its  dikes, 
Ibr  it  is  threatened  by  its  torrents  as  much  as  that  country  is  by  the  sea. 

The  remedy  proposed,  was  a  law  of  property,  which  shoald  stop  these 
elearings,  that  raia  both  the  soil  and  owners,  as  well  as  the  owners 
below,  and  enforce  a  system  of  cultivation,  that  shonld  arrest  these 
damages  by  removing  the  canse.  The  owners  in  the  lower  valleys 
shonld  have  the  means  to  compel  their  neighbors  above  to  take  the 
measures  necessary  to  prevent  their  own  min.  In  the  case  of  Boamania, 
it  was  suggested  that  this  legislation  shonld  not  be  put  in  charge  of  the 
forest  administration,  but  rather  in  that  branch  of  the  service  which 
watches  over  the  public  welfare,  and  to  those  that  have  charge  of  navi- 
gation, and  the  maintenance  of  roads  and  bridges. 

EFFECT  OF  CLEARINGS  UPON  THE  CLIMATE  IN  THE  SIEBBAS. 

The  rapidity  with  which  the  woodlands  are  being  cleared  off  to  sup- 
ply fuel  for  smelting  ores  and  other  purposes  of  mines  in  the  Pacific 
States,  has  already  been  rei>eatedly  noticed  in  this  report.  The  effect 
of  this  denudation  upon  the  climate  is  thus  discussed  by  a  writer  in  the 
Virginia  EiUerprise^  of  Nevada : 

It  win  be  but  a  very  short  time  before  w«  shall  be  able  to  observe  the  effect  that 
stripping  the  fine  forests  from  the  sides  and  summit  of  the  Sierras  will  have  on  the  cli- 
mate of  this  State  and  California.  In  a  verv  few  years  every  accessible  tree,  even  to 
snch  as  are  only  of  value  as  fire- wood,  will  be  swept  iVom  the  mountains.  Even  now 
this  has  been  done  in  some  places.    It  is  to  be  hoped  that  a  new  growth  of  pines  or 
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timber  trees  of  some  kind  may  spring  np  on  the  sroond  that  has  been  cleared ;  but  we 
do  not  hear  that  any  each  growth  has  yet  started. 

Already  one  great  chan^  has  occurred  that  is  evident  to  the  most  ordinary  obsenrer, 
which  is  the  speedy  melting  away  of  the  snow  on  the  mountains.  It  now  goes  off  at 
once,  in  a  flood,  with  the  first  warm  weather  of  spring,  whereas  formerly,  being  shaded 
and  protected  by  the  pines  and  other  evergreen  trees,  it  melted  slowly^  and  all  snmmer 
sent  down  to  valleys  on  both  the  eastern  and  western  slopes  of  the  Sierras  constant  and 
ooplons  streams  of  water.  Instead  of  a  good  stage  of  water  in  oor  streams  thronghoat 
summer,  as  in  former  times,  there  is  a  flood  in  the  spring,  and  when  this  is  passed  by 
our  rivers  speedily  rnn  down,  and,  being  no  longer  fed  firom  the  mountains,  evapora- 
tion leaves  their  beds  almost  dry  when  the  hot  weather  of  snmmer  oomes  on. 

The  mountains  beiuff  stripped  of  their  trees,  there  will  be  nothing  to  shade  the  rocks 
and  earth,  and  both  will  absorb  a  sufficient  amount  of  heat  from  the  rays  of  the  sun 
during  the  fall,  and  even  until  far  into  the  winter,  to  melt  any  light  snow  that  may 
occur.  The  result  will  be  that  our  autumn  weather  will  reach  further  into  winter,  until 
at  last  we  shall  have  no  winter  worthy  of  the  name.  On  the  California  side  of  the 
mountains  the  effect  will  be  much  the  same.  The  hot  weather  of  the  valleys  will  extend 
over  the  foot-hills  and  gradually  reach  up  into  the  mountains. 

Statements  like  these  might  be  maltiplied  indeflnitelj, — ^not  drawn 
from  isolated  observations,  but  from  the  experience  of  all  countries  where 
moQutains  once  covered  with  vegetation  have  been  cleared  by  man  or 
have  been  overrun  by  wide-spreading  fires.  We  will  now  consider  the 
measures  that  have  been  adopted  in  several  countries  of  Europe  for 
arresting  further  injuries  from  this  cause  and  for  restoring  damages 
when  done. 

BEBOISBMItNT. 

We  use  this  term^  to  designate  the  process  of  replanting  of  hilly  and 
mountainous  regions  that  have  been  exposed  to  the  action  of  eroding 
torrents,  due  to  the  stripping  off  of  forests  by  improvident  clearings, 
and  even  by  pasturage,  more  especially  by  sheep  and  goats,  so  that  the 
naked  soil  becomes  exposed  to  the  rains.  These  results  have  been  more 
particularly  observed  in  the  Alps,  the  torrential  rains  being  brought  by 
a  particular  south  wind  called  the  faehnj  which  is  generally  violent,  and 
pours  down  an  abundance  of  rain.  The  waters  begin  to  trickle  down 
the  slopes  where  vegetation  has  been  removed,  and  at  once  to  wear  little 
channels,  which,  presently  enlarging  in  wjdth  and  depth,  become  at 
length  enormous  -chasms.^  The  materials  are  swept  down  into  the  chan- 
nels of  tbe  mountain  streams,  and  the  turbid  mass  of  soil  and  rocks  is 
borne  down  with  overwhelming  force,  until  it  reaches  the  fertile  alluvial 
plains  below,  where,  spreading  out,  it  covers  fields  and  gardens  with 
vast  deposits  of  sand  and  gravel,  sterilizing  the  country  the  whole  dis- 

^  We  adopt  this  word  from  the  French  because  we  have  nothing  in  the  English  lan- 
guage that  concisely  expresses  the  idea.  It  is  already  in  common  use  by  Eogllsb 
writers,  and  this  fact  appears  to  render  further  apology  needless  on  this  oooasion. 

3  The  desolation  of  mountain  regions  by  the  clearing  of  forests  and  by  oasturago  of 
flocks  is  also  strikingly  illustratea  in  the  Pyrenees.  This  region  in  the  lost  century 
was  almost  entirely  out  of  account  in  the  agricultural  and  commercial  reports  of 
France.  The  slopes  were  timbered  with  forests  of  great  extent,  which,  from  want  of 
markets  and  ways  for  transportation,  remained  uuMoductive,  and  to  some  extent,  nn* 
known.  On  the  top,  where  forest  vegetation  ceased,  sufficient  herbage  was  fonud  for 
the  pasturage  of  flocks  in  summer.  The  plains  were  poorly  cultivated,  and  innnda- 
tions  were  much  less  frequent  and  less  destructive  than  nowadays.  As  roads  came  to 
be  opened,  the  profit  from  sheep  and  cattle  became  greater,  and  the  clearing  of  forests 
was  begun,  to  make  room  for  pasturage,  and  to  some  extent  for  timber,  until  by  de- 
grees the  slopes  of  the  mountains  were  denuded,  and  the  rains,  having  nothing  to  hin- 
der, began  to  form  eroding  torrents,  the  soat.h  slopes  suffering  most,  beoonse  first  cleared 
and  directly  exposed  to  the  sun's  heat.  The  extremes  of  flood  and  drought  became 
excessive;  and  extensive  tracts  have  been  rained  ibr  present  occupation  from  this 
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tanoe  from  the  beginniDg  of  their  conrse  to  their  end,  and  drivlDg  the 
kibabitants  from  a  region  they  can  no  longer  inhabit.^ 

These  injuries  have  been  going  on  for  many  years,  but  more  of  late, 
as  the  caases  have  increased.  The  subject  had  from  time  to  time  at- 
tracted the  attention  of  observers,'  bnt  it  was  not  till  1860  that  the 
French  Government  took  action  in  the  matter,  a  measure  to  which  it 
was  led  by  the  reports  made  upon  the  causes  and  effects  of  inundations 
that  had  devasted  certain  regions  of  the  country  a  few  years  before, 
and  especially  in  May,  1856.  In  this  month  violent  and  protracted  rains 
fell  thronghout  France,  and  most  river-basins  were  inundated  to  unpre- 
cedented extent.  In  the  valley  of  the  Loire  and  its  tributaries,  about  a 
million  of  acres,  including  many  towns  and  villages,  were  flooded,  and 
the  loss  was  almost  beyond  calculation.  In  the  valley  of  the  Rhone  the 
injury  from  an  invading  army  could  scarcely  have  been  more  disastrous. 
Public  attention  was  everywhere  awakened,  and  these  discussions,  and 
the  inquiries  which  they  stimulated,  finally  led  to  the  passage  of  the 
Code  du  Reboisement  des  Maniagnea  on  the  28th  of  July,  1860.^ 

Before  stating  the  ideas  embraced  in  this  Code,  it  may  be  well  to 
mention  some  of  the  theories  proposed  by  writers  of  various  degree, 
from  engineers  of  great  experience  and  high  culture,  down  to  those  who, 
without  knowledge,  presume  to  offer  their  views  that  scarcely  rest  upon 
the  shifting  sands  of  public  opinion.^    Longitudinal  dikes,  transverse 

^  In  the  Frenoh  departmeDt  of  the  Hante-Alps  the  motiDtain  valleys  had  diminished 
11,000  in  population  in  twenty  years.  The  measures  of  reboisement  attempted  by  the 
government  met  with  violent  opposition  from  the  peasantry,  and  they  wore  allowed 
to  sobstitnt^  gagonnemeni,  or  sowing  of  grass.  The  result  has  been  excellent,  as  the 
covered  soil  will  absorb  and  hold  the  rains  in  tome  soils  with  good  effect.  This  re- 
gion is  now  slowly  recovering  fh>m  its  injnries.  the  streams  are  becoming  clear  and 
more  gentle,  and  the  bridges  are  not  liable  to  oe  swept  away  as  formerly. — (Nature, 
December  9, 1672.) 

'Among  the  more  important  of  these  was  the  work  bv  M.  Snrell,  pnblished  in  1841, 
Ml  titled  Etude  mm*  lee  Torrente  dee  Hautee-Alpee,  The  author  had  been  engaged  in  engi* 
neering  operations,  and  began  these  stndies  for  publication  in  the  Annalee  dee  Ponta  ei 
Chatieeiee,  bnt  was  encouraged  to  prosecute  his  researches,  and  finally  contributed  this 
most  valuable  memoir  to  our  knowledge  of  the  subject.  In  1870  a  new  edition  up- 
peared — with  a  supplementary  volume  in  1872  by  M.  Cezanne. 

Many  other  authorities  are  cited  in  the  recent  work  by  John  Oroumbie  Brown,  LL.D., 
entitled  Reboieement  in  Francfy  or  records  of  replanting  of  the  Alps,  the  CerenneSyand  the 
P^eneee  with  trees,  herbaget  and  brush,  with  a  vi^o  of  arresting  and  preventinp  the  destructive 
consequences  and  effects  of  torrents,  (London,  1876,  pp.  351.)  This  work  is  a  most  valu- 
able source  of  iutbrmation  upon  the  subject,  and  the  refinances  that  he  gives,  lead  to 
a  very  fuU  study  of  all  questions  involved. 

'  The  address  to  the  Emperor,  by  M.  Magne,  Minister  of  Finances,  dated  Paris,  Feb- 
ruary 2, 1660,  sets  forth  in  detail  the  motives  prompting  legislation  upon  this  Buliieot, 
and  names  the  sum  of  ten  millions  of  fiancs  as  necessary  for  subventions  and  works  of 
replanting. 

It  appears  from  a  pamphlet  published  by  A.  Marchand,  in  1849  (Mimoire  sur  le  Re- 
boisement des  Montagnes,  adressi  a  la  Direction  de  Vlntirieur  du  Canton  de  Beme)^  that  the 
attention  of  the  French  Government  had  been  called  to  this  subject,  and  measures  tend- 
ing to  arrest  the  damages  then  painfully  apparent  had  been  taken.  Drying-houses  for 
seeds  had  been  established,  and  extensive  purchases  of  seed  fiad  b'  en  made,  amounting 
in  one  case  to  27,948  pounds  of  the  seed  of  the  Finns  sghestris.  During  the  last  four 
vears  4,451  hectares  had  been  replanted  in  the  Conservation  of  Strasbourg,  aod  8,331 
beetares  in  the  Yosges. 

The  arguments  used  by  this  writer  are  singularly  clear  and  forcible,  and  his  illustra- 
tions of  the  necessity  of  reboisement,  rsnecially  in  Switzerland,  are  impressive  and 
convincing.  Tet  he  appears  to  have  failed  to  secure  attention  to  the  importance  of  the 
sQbJeot  at  that  time,  and  not  until  a  quarter  of  a  century  atterward,  was  legislation 
secured  tending  to  effectual  remedy  of  the  evils  which  were  then  as  apparent  as  at  the 
present  day. 

^'^Assoredly.'^  says  Montaigne,  '*  it  is  wonderfblly  strange  how  unstable,  diverse,  and 
wavering  are  human  opinions,  and  how  unwilling  we  are  to  agree  upon  a  constant  and 
uniform  Idea.''  This  expression  of  the  philosopher  of  Bordeaux  applies  to  all  humanity, 
and  was  not  leas  forcibly  shown  in  the  discussions  that  led  to  the  Code  of  Reboisement 
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dikes,  and  dams  of  various  descriptions,  absorbing-reservoirs,  lateral 
canals,  artificial  basins,  horizontal  ditches,  and  other  remedies,  all  bad 
their  advocates ;  bat  while  some  of  these  were  necessarily  made  a  part 
o£  the  preliminary  labors  and  are  still  important  in  their  way,  a  philo- 
sophical train  of  argnment  finally  led  to  the  true  theory  of  arrestlQg 
the  rains  before  they  had  began  to  do  damage. 

French  code  o/BeboUement  ofmountains^  July  28,  I860. 

Article  t.  Sabrentiont  may  be  allowed  to  commiines  and  public  bodies,  or  to  indi- 
vidaalB  for  replanting  lands  on  the  tops  or  slopes  of  mountains. 

2.  These  aids  may  consist  either  in  the  delivery  of  seeds,  or  plants,  or  in  preoriiiiiM 
in  money.  In  those  given  by  reason  of  the  work  done  for  the  (general  good,  and  in 
oases  of  communes  and  public  bodies,  regard  is  to  be  had  to  their  resources,  and  the 
sacrifices  they  must  make,  and  to  their  need,  as  also  to  the  sums  given  by  general  oonu- 
cils  for  reboisement. 

3.  Premiums  in  money  given  to  individuals  cannot  be  paid  until  after  the  wcnic  is 
done. 

4.  In  eases  where  the  public  interests  demand  that  works  of  reboisement  should  be 
.  made  obligatory,  either  on  account  of  the  condition  of  the  soil,  and  the  dangers  that 

may  happen  to  tne  lands  below,  proceedings  are  to  be  had  as  follows: 

5.  An  imperial  decree,  issued  in  council  of  state,  declares  the  public  ntility  of  the 
works,  fixes  the  boundaries  of  land  in  which  it  is  necessary  to  execute  the  reforesting, 
and  the  time  within  which  it  must  be  done.  This  decree  is  preceded  (1)  by  an  open 
inquiry  in  each  of  the  communes  interested ;  (2)  by  a  deliberation  in  the  municipal 
conDcils  of  these  commnnee,  in  conjunction  with  those  most  important;  (3)  the  advice 
of  a  ppecial  commission,  composed  of  the  prefect  of  the  department  or  his  delegate,  a 
member  of  the  general  council,  a  member  of  the  council  of  arrondissement,  an  engineer 
of  bridges  and  roads  or  of  mines,  a  forest-agent,  and  two  landholders  of  the  commune 
interested ;  (4)  the  advice  of  the  council  of  the  arrondissement,  and  that  of  the  general 
conncil.  • 

Thejproc^-verbaZ  specifying  the  lands,  the  plan  of  the  places,  and  the  project  of  the 
works,  prepared  by  the  forest  administration,  with  the  concurrence  of  an  engineer  of 
'  bridges  and  roads  or  of  mines,  are  to  be  deposited  in  the  ofBce  of  the  mayor  during  the 
inquiry,  the  duration  of  which  is  one  month,  beginning  with  the  publication  of  the 
prefectoral  order,  which  prescribes  the  opening  of  the  inquest,  and  the  meeting  of  tb^ 
municipsl  council. 

6.  The  imperial  decree  is  to  be  published  and  posted  up  in  the  communes  interested. 
The  prefect  is  also  to  notify  the  communes  and  public  bodies,  as  well  as  individuals, 
by  an  extract  of  the  imperial  decree,  concerning  the  indications  relating  to  the  lands 
belonging  to  them.  The  act  of  notification  shall  show  the  limit  of  time  iSlowed  for  the 
work  of  reboisement,  and  if  there  is  occasion,  the  ofier  of  aid  from  the  administratioa 
on  the  advances  it  is  disposed  to  make. 

7.  If  the  lands  inclnded  within  the  limits  fixed  by  the  imperial  decree  belong  to  indl- 
vidofkls,  the  latter  are  to  declare  whether  they  will  undertake  to  do  the  replantiog 
themselves ;  and,  if  so,  they  are  to  be  held  to  execute  the  work  within  the  time  fixed 
by  the  decree.    In  case  they  refuse  or  fail  to  perform  agreement,  proceedings  may  be 

in  France,  than  in  those  now  had  in  this  and  other  countries  upon  questions  of  public 
economy  that  are  arising,  especially  with  regard  to  the  efifeots  from  clearing.  But  in 
these  it  is  to  be  hoped  they  will  lead  to  one  conclusion :  that  evary  owner  of  urnd  sftetUd 
'^Tovo  lUs  aum  wood.  This  cannot  be  begun  too  soon,  and  cannot  well  be  done  too  far, 
for  a  market  will  always  be  found  for  surplus  products  near  homo.  It  may  in  fact  be 
said  to  embody  the  American  Code  of  Forestry,  implying,  of  course,  an  intelligent  un- 
derstanding of  best  methods  and  an  ambition  to  gain  the  best  results. 

The  reasoning  of  those  who  opposed  the  measures  for  reboisement  in  France  was  at 
least  often  amusing.  While  some  writers  were  promising  that  their  measures  would 
prevent  all  inundations,  invite  rains,  protect  against  dan^^erous  winds,  suppress 
malaria,  insure  salubrity,  and  guarantee  a^^nst  foreign  invasions  by  affording  means 
for  obstruction,  others  inquired,  '*  Were  there  ever  heavier  inundations  than  when 
ancient  Gaul  was  covered  with  forests  f  Did  not  the  rivers  remain  froaen  all  winter, 
and  do  you  wish  to  bring  back  these  temperatures  t  What  benefits  should  we  gain 
from  a  Siberian  climate  f  Are  there  now  fewer  marshes  than  when  their  drainage  was 
obstructed  by  forests  t  Did  this  constant  humidity  bring  permanent  insalubrity ;  and 
finally  what  policy  can  be  Justified,  that  gives  preference  to  the  oak  before  grain,  jmd 
that  would  compel  us,  by  restoring  the  condition  of  our  ancestors,  to  se^  our  living 
in  the  woods  f ''  The  golden  mean  in  this  as  in  all  things,  lies  between  the  < 
and  is  founded  upon  reasons  justified  by  fair  induction  from  conceded £MDtB. 
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had  fi>r  expropriatioD.  on  the  groond  of  pnhlio  nlility.  ohBerving  the  foiioalities  pre- 
scribed by  Title  II  aoa  folJowinf?,  of  the  law  of  May  3, 1841.  The  proprietor  expropri- 
ated in  the  execntion  of  this  article,  has  the  ri^ht  to  regain  possession  of  his  proi>erty 
after  rebolsement,  subject  to  payment  of  charges  for  expropriation,  the  cost  of  labors 
in  principal  and  interest.  He  may  relieve  himsdf  of  the  price  of  the  labors  by  relinq  oish- 
ing  half  of  the'  property.  If  the  proprietor  wishes  to  obtain  repossession,  he  shonld 
make  a  declaration  to  the  snbprefect  within  five  years  after  notice  that  the  work  of 
reboisement  has  been  finished  under  penalty  of  forfeiture  of  this  right. 

8.  If  the  oommones  or  public  bodies  refuse  to  execute  these  l^kbors  upon  their  lands, 
or  if  they  are  unable  to  do  it,  the  State  may  acquire  either  by  amicably  obtaining  a 
part  of  the  lands  which  they  will  not  or  cannot  replant,  or  by  assuming  sole  charge  of 
vbe  work.  In  the  latter  case,  it  will  retain  the  care  and  use  of  the  lands  until  it  is 
reimbursed  its  advances,  in  principal  and  interest.  Nevertheless  the  commune  shall 
e^joy  the  right  of  pasturage  on  the  lands  r^laated  as  soon  as  it  is  found  beyond  risk 
of  injury. 

9.  Communes  and  public  bodies  may  in  all  cases  exonerate  themselves  from  repay- 
ment to  the  State,  bv  relinqniahing  one-half  of  the  replanted  lands.  This  abandonment 
should  be  made  under  penalty  of  loss  of  right  of  doing  so,  within  ten  years  from  notice 
of  tibe  completion  of  the  worln. 

10.  The  sowing  or  planting  cannot  be  made  on  more  than  a  twentieth  in  one  year  of 
the  surface  to  be  planted,  unless  a  resolution  of  the  municipal  council  authorizes  it  to 
be  done  to  a  greater  extent. 

11.  Forest-ffuardB  of  the  State  may  be  appointed  for  the  care  of  the  sowing  or  plant- 
ing done  within  the  boundaries  fixed  by  imperial  decrees.  Ii^uries  proved  by  these 
niards,  within  the  extent  of  these  limits,  shall  be  prosecuted  in  the  same  manner  as 
if  done  in  woods  subject  to  forest  regulation.  The  execution  of  sentence  is  to  be  in 
accordance  with  articles  209,  211,  and  212,  &nd  paragraphs  1  and  2  of  article  210  of  the 
Forest  Code. 

IS.  Paiagtaph  1  of  article  224  of  the  Forest  Code  is  not  applicable  to  reboisement 
done  with  aid  or  premiums  from  the  State,  in  execution  of  the  present  law.  The  own- 
eiB  of  lands  replanted  with  aid  or  premiums  of  the  State  may  not  pasture  their  cattle 
without  special  license  from  the  forest  administration,  until  the  time  when  such  woods 
shall  be  recognized  by  said  administration  as  sufficiently  protected. 

13.  Ave^lation  of  the  public  administration  shall  determine  (1)  the  measures  to  be 
taken  for  &ing  the  boundaries  indicated  in  article  5  of  the  present  law ;  (2)  the  rules 
to  be  observed  in  preservation  of  works  of  reboisement ;  (3)  the  mode  of  determining 
the  advances  made  by  the  State,  and  the  measures  proper  for  assuring  repayment 
of  principal  and  interest,  and  the  rules  to  be  followed  m  tne  relinquishment  of  lands 
which  article  9  allows  communes  to  make  to  the  State. 

14.  The  aum  of  10,000,000  francs  is  appropriated  for  paying  the  expenses  authorized 
by  the  present  law,  to  the  extent  of  1,000,000  a  year.  The  minister  of  finances  is  au- 
thorized to  sell,  with  right  of  clearing,  if  necessary,  woods  belonging  to  the  State,  to 
the  value  of  5,000,000  francs. 

Those  woods  may  only  be  taken  from  such  as  are  entered  in  Table  B,  appended  to  this 
law.  The  sales  shall  be  done  in  succession,  within  ten  years  from  January  1, 1861. 
The  minister  of  finances  is  likewise  authorized  to  sell  to  communes,  upon  approved 
valuation,  and  on  conditions  fixed  by  a  rule  of  the  public  administration,  the  woods 
heieinabove  mentioned.  The  5,000,000  fhincs  needed  to  complete  the  expenses  author- 
ized by  the  present  law  shall  be  provided  by  means  of  extraordinary  cuttings,  and,  if 
necessary,  from  the  ordinary  resources  of  the  budget 

A  law  was  enacted  the  same  day,  providiDg  for  improving  the  com- 
mons by  aid  from  State  in  the  way  of  drainage  and  the  like,  so  as  to 
bring  tbem  nnder  agricnltnral  or  forestal  improvement.  A  oircnlar  was 
also  issned  for  carrying  the  law  of  reboisement  into  effect,  and  afterward, 
from  time  to  time,  other  regulations  as  occasion  arose. 

On  the  8th  of  Jane,  1864,  a  law  was  passed  for  the  sodding  (gazannement) 
of  mountains,  as  a  concession  to  the  inhabitants  of  moantain-regions, 
whose  chief  interests  had  formerly  been  involved  in  pastnrage,  and  who 
ooold  not  see  the  works  of  reboisement  nnd^taken  without  serious 
^il^rebendons  of  ruin  to  these  interests* 

In  potting  these  measures  fhto  effect,  and  to  gather  all  the  results  of 
experience  possible  on  a  new  subject  involving  many  interests,  the  happy 
fiimgbt  was  conceived  of  calling  annual  conferences  of  the  agents  in- 
inisted  with  these  labors,  to  be  held  three  days  or  so  at  a  time,  at  con- 
*tente«it  points,  for  the  discussion  of  questions  relating  to  this  enterprise, 
nie  first  of  these  meetings  was  held  December  9,  lO,  11, 1861;  at  YalencCi 
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in  the  region  of  the  Alps — at  Anrillao,  for  the  moantains  of  Central 
France,  and  at  Tarbes  for  the  Pyrenees. 

The  various  points  of  discussion  and  statements  of  conclusion  or  of 
doubt,  were  carefully  reported  to  the  central  office. 

The  opinions  of  the  administration  were  added  to  these  reports  by 
way  of  remarks,  and  then  published.  Although  specially  relating  to 
reboisement,  these  questions  involve  principles  affecting  the  rights  of 
property  in  woodlands,  and  the  duty  of  government  in  the  exercise  of 
its  right  of  eminent  domain  to  control  these  rights,  where  they  concern 
the  public  welfare.  They  more  frequently,  however,  state  difficulties 
arising  in  management  and  cultivation,  that  are  likely  to  occur  else- 
where, and  may  therefore  serve  a  most  useful  purpose  in  this  country, 
by  suggesting  ideas  applicable  with  us,  either  in  applying  laws  that  the 
general  or  State  governments  may  deem  it  necessary  to  pass  in  respect 
to  timber-planting,  or  by  aiding  in  the  solution  of  difficulties  that  may 
arise  in  individual  experience.^ 

Dispositions  manifested  by  the  population. — The  inhabitantsof  mountain 
districts,  being  much  engaged  in  the  interest  of  pasturage,  do  not  wel- 
come, in  general,  the  measures  of  reboisement,  but  look  upon  them  with 
much  apprehension.  Yet  the  personal  proceedings  of  the  agents,  witk 
the  concurrence  of  the  prefectoral  authority,  have  overcome  much  of  the 
resistance  of  the  municipal  councils.  In  many  cases,  communes  have 
voted  aid  for  replanting  denuded  mountain-Iands.  In  the  arrondisse- 
ment  of  ^SaintOirons  seventeen  communes  had  given  up  a  twentieth 
part  of  the  price  of  fellings  sold  in  1860  and  1861,  or  the  proceeds  of 
damages  and  fines,  to  be  used  for  this  object.  There  has  been  occasion 
to  remark  that  on  many  points  the  mass  of  the  population  is  favorable, 
and  the  opposition  comes  from  the  more  or  less  infiuential  members  of 
the  local  administrations  having  a  personal  interest  in  preventing  paa-  - 
tnre-lands  from  being  dimiuished. 

There  is  reason  also  to  acknowledge,  that  the  rapidity  of  snccess  of 
the  works,  has  had  a  good  effect  in  bringing  the  communes  to  enter 
upon  the  scheme.  This  result  is  notably  the  case  in  the  Puyde-JDSme^ 
where  important  ^orks  have  been  done  for  some  years  under  a  provis- 
ion of  the  forest  code,  and  where  opposition  is  now  rarely  shown  and 
is  easily  overcome. 

As  for  private  parties,  they  generally  hesitate  about  undertaking 
works  of  reboisement,  the  fruits  of  which  they  can  only  reap  after  long 
delay.  They  dread  the  expense  and  the  difficulties  of  surveillance,  and 
are  kept  back  from  ignorance  of  the  means  that  should  be  employed  to 
accomplish  conveniently  the  replenishments.  Many,  especially  in  the 
Loire,  have  shown  a  desire  to  see  the  direction  of  the  works  of  reboise- 
ment intrusted  to  the  agents  of  the  forest  service,  and  the  example  in 
this  matter  is  found  to  be  contagious.  The  fact  has  been  established 
in  the  Ardfeche,  where  some  persons  have  been  asking  aid  on  the  invita- 
tion of  forest  agents,  and  these  have  been  speedily  followed  by  many 
proprietors.  The  number  of  requests  in  this  department  amounted  to 
365  in  1861. 

Remarks. — ^Tbe  report  given  of  the  state  of  mind  in  nionntainoae  regions  relative  to 
reboisement  indicates  tiie  means  to  be  employed  to  enlist  the  sympathy  of  the  popolft- 
tion  in  the  operations.  To  multiply  the  personal  proceedings,  to  make  a  good  selectioii 
of  ground  for  first  experiments,  in  order  to  arrest  the  eye — to  convince  the  indiffer- 
ent and  the  iucredalons,  and  to  call  in  the  conjoint  action  of  the  prefectoral  antfaority 
at  all  times  when  resistance,  resulting  from  personal  interest,  is  shown  in  the  mnnicipM 

>  We  have  generally  adopted  the  translation  given  by  Mr.  J.  C.  Brown  in  his  aded* 
Table  work  on  E«;bois6ment  already  cited  in  piesenting  these  points  of  objection  and 
reply. 
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eonscns,  are  the  geDera]  meaDS  to  be  employed  by  the  afc^Dts.  The  admiDistratioD,  on 
ite  part,  will  support  their  proceedings,  and  will  b^  liberal  in  eoconragement  when* 
ever  the  general  interest  may  appear  to  demand  the  powerful  concurrence  of  the  State. 

To  act  on  such  minds,  too  much  cannot  be  done  to  dififuse  information  of  the  advan- 
tages realized  by  reboisement.  The  commnne  of  Bonrs,  Lastio,  in  the  Pny-de-D6me, 
has  a  piece  of  64  hectares  covered  with  heaths,  which  tney  conld  not  sell  in  l&i  for 
7,000  francs.  At  this  time  a  sowing  of  Scotch  fir  was  undertaken  at  the  expense  of  the 
commune,  with  aid  from  the  departmental  treasury,  and  which  was  not  great.  To-dav 
the  ground  is  worth  70,000  francs,  and  the  oommune  begins  to  realize  products  which 
in  a  few  years  will  be  considerable.  The  commune  of  Dartol,  in  the  sama  department, 
on  67  hectares  planted  with  Scotch  firs  some  fiflieen  or  seventeen  years  before,  lately  got 
about  16,000  francs  from  thinnings.  Such  cases  are  of  a  character  to  remove  hesita- 
tion. 

As  regards  proprietors,  the  applications  for  aid  which  have  been  made  successively 
in  the  Ard^he,  are  an  indication  of  what  will  occur  most  likely  everywhere  wherever 
the  like  has  been  given.  The  administration  will  agree,  moreover,  to  cause  the  work 
of  reboisement  to  be  directed  and  superintended  by  its  agents,  or  by  special  overseers, 
whenever  a  certain  number  of  private  proprietors  resident  in  the  same  district  shall 
express  a  desire  for  this,  and  the  measure  shall  appear  necessary  to  the  success  of  the 
works  and  to  their  development. 

Sanctioned  reboiaenients. — ^The  opinion  was  expressed  that  no  applica- 
tions for  subventions  shonld  be  entertained,  which  are  made  by  private 
proprietors  for  the  planting  of  small,  widely-separated  pieces  of  land, 
and  which  would  require  the  administration  to  expend  money  unprofita- 
bly,  without  the  possibility  of  superintending  and  controlling  such  widely- 
scattered  replenishings. 

Hemarks. — Certain  rules  must  certainly  be  observed  in  the  allocation  of  subventions. 
The  reboisement  of  a  territory  which  is  not  attached  to  any  similar  operation  com- 
pleted or  to  be  undertaken,  in  most  cases  will  be  of  no  advantage  to  the  general  inter- 
est, and  willnot  be  of  a  nature  to  be  encouraged  by  the  State.  It  will,  therefore,  l>e 
well,  in  case  of  requests  for  aid,  to  find  out  in  what  way  the  proposed  reboisement  is 
related  to  the  public  interests,  and  co  keep  this  relation  in  view  when  grants  of 
money,  seed,  or  plants  are  in  question.  Of  course,  at  the  beginning  of  the  enterprise, 
operations  aided  by  the  State  will  be  much  apart.  It  cannot  be  expected  that  all  pro- 
prietors in  a  given  area  will  resolve  to  effect  these  plantations  contiguously.  But  it  is 
necessary  to  prevent  the  distances  from  being  so  great  as  to  make  the  control  of  the 
aid  and  the  superintendence  of  the  work  too  diffioint. 

It  was  proposed  that  rewards  should  be  given  to  communes  or  to 
private  owners  who  should  be  the  first  to  inclose  their  lands. 

Rbmakks.— The  law  regarding  mountain  reboisement  limits  its  operations  to  this 
work  strictly.  No  portion  of  the  funds  can  be  employed'  as  premiums  to  proprietors 
who  take  the  initiative  in  the  inclosure  of  the  whole  or  a  part  of  their  estate.  But  this 
can  always  be  done,  as  regards  communes,  by  appealing  to  the  law  concerning  bring- 
ing in  the  waste  communal  lands.  The  proposal  can  oe  made  at  the  proper  time  to 
the  superior  commissioner  charged  with  presiding  over  the  combined  operation  of  the 
aforesaid  law  and  the  law  of  reboisement. 

Questions  relating  to  forest  improvement  have  remained  till  now,  and 
^'Specially  in  the  South,  too  much  confined  to  a  narrow  circle.  It  is  very 
important  to  make  them  known  in  every  possible  way.  A  periodical 
has  just  appeared  under  the  title  of  Bevue  agrioole  etforestiire  de  la  Pro- 
vence.  Everything  relating  to  forests,  and  especially  questions  on  the 
reboisement  of  mountains,  are  to  be  therein  treated  of,  with  the  nec- 
essary developments.  An  appeal  has  been  made  for  help  from  those 
who  wish  to  popularize  forest  science. 

Remarks. — Qovemment  cannot  hesitate  to  encourage  the  enlightenment  of  the  pop- 
ular mind  respecting  (juestionB  connected  with  the  prosperity  of  the  forests.  A  grant 
of  500  francs  is  made  in  aid  of  this  journal.  It  is  desirable  that  the  employ^  should 
lend  their  helping  hand  to  this  work  of  enlightenment. 

Obligatory  reboisement — ^Important  plantations  have  been  made  in 
certain  departments,  especially  in  the  Puyde-DSme  and  in  the  Haute- 
Loirej  with  the  help  of  the  enactments  in  article  90  of  the  Forest  Code. 
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Those  employed  bave  inqaired  if  they  may  not  continae  to  proceed  in 
the  same  way  wherever  it  is  possible.  Government  will  thus  possess  an 
additional  means  of  carrying  on  mountain  reboisements. 

BBMARK&— The  law  of  Jaly  28^  1860,  has  Dot  abrogated  aoy  of  the  eDactmeoto  of 
the  Foieet  Code,  and  there  is  nothing  to  hinder  article  90  from  being  applied  whererer 
the  means  of  reboisement  can  be  advantageoasly  employed. 

The  agents  employed  have  usually  agreed  upon  the  best  way  of  find- 
ing out  where  compulsory  reboisements  ought  to  be  effected.  For  ex- 
ample, suppose  a  river,  resembling  a  torrent  like  the  Durance,  the  flow 
of  which  it  Is  necessary  to  restrain  ;  the  first  thing  done  is  to  study  the 
whole  basin,  beginning  at  the  source  of  the  stream,  attentively  following 
its  course,  either  on  the  spot  or  on  a  map  furnishing  sufficient  details  of 
the  principal  and  secondary  tributarles^and,  after  this  preliminary  study, 
operations  are  projected  at  different  points  in  the  basin  in  the  order  of 
urgency.  They  have  proceeded  in  this  way  in  the  Bas^es-AlpeSj  in  the 
Hautes-Alpes  in  la  Drdme^  where  all  the  operations,  either  projected  or 
in  course  of  execution,  aim  at  regulating  the  flow  of  the  Durance  and 
its  tributaries,  such  as  the  UbagCj  the  BUonCj  the  Assej  the  Buecl ;  in 
la  Drdme^  VAigue^  VOuvers^  and  le  Bez. 

Bkmarks.— It  is  necessary  to  oonoentrate  operations  in  rebdsement  where  they  are 
only  sanctioned:  it  is  still  more  important  where  they  are  declared  to  be  of  public 
utility.  Isolated  observations  shonldnot  be  made,  bat  all  shonld  be  connected  with  a 
plan  of  operations  converffing  to  the  same  end.  It  is  very  essential  to  demonstrate  by 
facts,  the  advantages  of  these  operations.  It  is  neoessarv,  where  the  examination^  a 
given  area  is  determined  npon,  that  it  shonld  be  porsned  through  all  parts  of  the  area 
where  the  msh  of  water  is  to  be  restrained,  so  that  when  it  is  finisned  the  proof  of 
effect  shonld  be  condosive. 

A  question  has  been  raised  as  to  the  relative  importance  of  reboisement 
and  gazonnement  for  the  consolidation  of  the  soil,  and  the  creation  of 
obstacles  to  the  sudden  overflow  of  streams.  Several  engineers,  es- 
pecially in  the  Alps,  appear  dispK)sed  to  think  that  gaaonnement  is  often 
the  most  suitable  means  of  attaining  the  proposed  end.  Other  experts 
are  of  the  opinion  that  if  in  certain  cases  gazonnement  may  appear 
enough,  reboisement  will  move  slowly,  but  more  completely  and  durably 
effiect  a  result. 

Remarks.— There  appears  to  be  attributed  to  g{ui<mnement,  especially  in  the  HohIm- 
Alp€9f  in  PIskre,  and  in  la  Dr&me,  a  power  almost  as  i^reat  as  that  of  reboisement  for 
resisting  torrents.  This  is  a  little  exaggeration.  The  administration  does  not  deny 
the  utihty  of  restoring  the  turf,  but  works  of  this  kind  should  be  undertaken  on  the 
vast  bare  surfaces  which  extend  above  the  region  of  forest  vegetation.  Executed 
simultaneously  with  planting,  they  give  powerful  aid  in  hindering  the  rush  of  torrents 
into  the  valleys.  In  order  to  seek  this  result  by  a  double  means,  the  administration  has 
promoted  the  formation  of  a  higher  commission  for  the  simultaneous  execution  of  the 
two  laws  on  reboisement  and  reclaiming  of  waste  communal  lands.  But  everywhere 
where  planting  is  practicable,  the  latter  seems  to  promise  to  be  the  most  efiQcaeioos 
means.  The  employ^  are  mistaken  if  they  think  themselves  obliged  everywhere  to 
propose  immediate  reboisement  with  valuable  trees.  When  the  soil  is  nearly  exhausted, 
and  requires  to  be  renewed  before  being  fit  for  the  production  of  forest  trees,  it  should 
be  planted  with  bushes  or  hardy  shrubs,  such  as  grow  here  and  there  on  the  barest  part 
of  the  monntai  ns.  This  work  is  included  in  the  category  of  plan  ting,  properly,  so  called, 
and  constitutes  a  real  reboisement.  The  circular  No.  806  contains  on  this  point,  pages 
7,  8,  all  the  necessary  hints.  According  to  this  circular  the  examination  ofgronnd  for 
oompulsory  reboisement  shonld  include  grounds  to  be  reboised,  either  with  permanent 
trees,  or  with  preparatory  plantations,  and  grounds  on  which  it  is  necessary  to  carry 
out  works  of  gazonnement 

The  replenishing  with  woods  may  be  effected  through  the  operation  of  the  law  fbr 
bringing  m  the  waste  communal  lands.  These  undertakings  should  furnish  all  neces- 
sary hints  ;  and  those  of  them  which  include  operations  belonging  to  both  categories 
wUl  be  handed  over  to  the  high  conunisaion  appointed  by  the  decree  of  November  7, 
ld61. 
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In  the  Haute-Loire^  tbe  employes  intrusted  with  the  survey  of  districts 
for  determining  what  should  be  done  for  compolsory  reboisement,  ha^'e 
declared  that  they  are  often  at  a  loss,  on  account  of  the  peculiarities  of  the 
soil,  consisting  of  waste  pasture,  partly  wooded,  but  fortning  no  greater 
obstacle  to  the  torrents  than  if  they  were  entirely  bare.  They  have  asked 
the  conference  to  decide  whether  districts  of  this  kind,  which  do  not 
cover  less  than  65,000  hectares,  in  the  department  may  be  included  in 
the  obligatory  limits.  The  employes  assembled  at  Aurillao  did  not^ 
hesitate  to  answer  in  the  afiSrmatire,  at  the  same  time  referring  the 
question  to  the  administration. 

Remarks.— The  principal  object  of  the  law  of  Jaly  S8, 1860,  is  tbe  creation  of  barriera 
to  the  sndden  descent  of  torrents  into  the  yalleys.  There  is  no  doubt  that  districts 
Spaisely  covered  with  trees,  havin^^  no  hydranlio  efifeot,  shoald  be  included  in  the  ex- 
tent to  be  replanted  when  there  is  an  opportunity  for  fixing  an  obligatory  limit  of 
enjoined  reboisement. 

The  form  to  be  given  to  enterprises  of  compulsory  reboisement  has 
been  the  subject  of  a  detailed  examination.  It  has  been  acknowledged 
that  up  to  this  time  these  enterprises  differ  very  slightly,  and  that  ex- 
perience will  supply  the  roost  useful  indications  for  the  simplification 
and  modification  of  these  projects. 

BsHABK8.^It  does  not  seem  that  the  proper  time  has  come  fbr  prescribing  a  deter* 
minate  form  to  enterprises  of  compulsory  reboisement.  The  number  of  those  examined 
by  the  administration  up  to  this  date,  is  not  large  enough  to  enable  one  to  decide  on 
tbe  best  form  for  these  undertakings.  On  the  other  han^  no  gr^t  difference  has  been 
observed  in  the  plans  presented  by  the  officials  of  the  different  districts.  The  only  re- 
mark that  there  is  any  need  to  malce  is,  that  some  officials  have  assigned  too  long  a 
time — ^ten  or  twenty  vears — ^for  the  completion  of  the  work.  The  administration  has 
pointed  out  that  such  a  delay  is  incompatible  with  the  rapidity  which,  from  every 
point  of  view,  is  seen  to  be  very  desirable.  It  has  Just  repeated  that,  when  reboise- 
ment with  long-lived  trees  is  not  immediately  possible,  tne  ground  can  be  stocked 
with  shrubs  of  an  inferior  order,  an  operation  which  can  almost  always  lie  effected  at 
once,  and  which  is  really  included  in  the  category  of  reboisemeuts,  properlv  so  called. 

It  should  be  added  to  the  instructions  given,  (1)  that  when  a  proprietor  has  several 
pieces  of  land  in  the  perimeter,  these  pieces  mav  be  grouped  together,  if  they  fall  under 
the  application  of  similar  measares ;  (2)  that  it  is  not  necessary  to  point  out  the  sub- 
vention to  be  allotted  to  each  piece,  but  that  those  pieces  may  be  grouped  together 
for  which  the  same  proportionate  aid  is  proposed,  and  the  importance  of  each  group 
may  be  known  by  the  proportional  per  cent,  of  tlie  expense ;  and  (3)  that  pieces  may 
be  grouped  together,  the  value  of  which  has  been  fixed  by  their  yielding  the  same 
yeimy  amount. 

Yarious  observations  have  been  made  upon  the  apportionment  of 
governmental  aid  for  works  of  reboisement.  One  employ^  has  expressed 
the  opinion  that  it  will  be  difficult  according  to  circumstances  and  ac- 
cording to  locality  to  grant  aids  of  variable  importance  and  to  absolve 
in  certain  cases  the  communes  from  all  expense  on  account  of  consider- 
ing, as  a  direct  participation  in  the  exi>ense  of  the  reboisement,  the  ap« 
portionment  of  aid  from  the  treasury  of  the  department.  He  has,  in 
fine,  requested  that  a  maximum  be  fixed,  for  example,  say  80  per  cent, 
of  the  expense  for  the  communes  and  60  per  cent,  for  private  individuals, 
a  maximum  which  must  not  in  any  case  be  exceeded  in  the  offers  of  sub- 
ventions from  the  state  or  from  the  department* 

BsMARKS.— The  aid  is  in  its  very  nature  variable.  It  depends  on  the  importance  of 
the  restocking  with  regard  to  the  public  interests  and  the  attitude  of  tbe  public  mind 
in  the  district  with  regard  to  mountain  reboisement,  the  more  or  less  easy  position  of 
the  proprietors,  and  on  various  other  analogous  circumstances  which  it  does  not  appear 
necessary  to  detail.    From  thence  it  follows,  that  the  administration  should  specially 

>This  article  is  as  follows:  "Thero  shall  be  submitted  to  forest  reffulation  under 
article  1  of  this  law  such  coppices  or  high  forest  owned  by  communes  and  public  bodies 
as  may  be  recognized  as  susceptible  otam^nagement,  or  of  regular  working  by  the  ad- 
ministrative authorities,  upon  the  advice  of  municipal  councils  or  of  the  adiministrators 
of  public  bodies." 
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reserve  the  power  of  taking  into  oonsiderstion  on  each  demand,  the  amount  of  the 
Babyeotion  to  be  granted.  A  maximnm  cannot,  therefore,  be  fixed.  As  regards  the 
communes,  the  administration  intends,  where  required,  to  consider  the  subventions 
voted  by  the  general  councils  of  the  departments  as  a  direct  partidpatioQ  in  bearing 
the  expense  of  the  works. 

Several  employes  have  given  an  opinion  that  aid  shonld  be  oflfered 
in  preference  to  proprietors  whose  lands  are  inclnded  in  the  perimeters, 
so  as  especially  to  encourage  reboisements  of  acknowledged  public 
utility. 

Remarks.— The  law  ^nts  aid  in  cases  of  sanctioned  as  well  as  in  compulsory  re- 
boisement.  The  administration  will  proportion  in  both  these  cases  the  amount  to  the 
expected  xesoU  of  the  enterprise,  regard  being  had  prinoipaUy  to  the  public  inteiesla. 

Method  of  carrying  on  operations  ;  nurseries. — ^Differences  of  opinion 
were  expressed  in  regard  to  the  extent  that  should  be  given  to  nurseries. 
It  was  agreed  that  this  should  depend  on  the  yield,  and  the  extent  to  be 
planted*  There  was  also  a  difference  of  views  as  to  great  central  nurs- 
eries or  many  small  one  scattered  here  and  there  where  they  are  moat 
needed. 

Rkmabks.— The  chief  effect  of  the  former,  in  close  proximity  to  great  populous  cen- 
ters, is  to  attract  public  attention,  and  induce  the  owners  of  waste  mountain  lands  to 
plant  by  the  facilities  offered  for  supplies.  Buch  nurseries  can  also  t>e  more  cheaply 
taken  care  of.    Still  nothing  is  fixea,  and  no  preference  is  expressed  for  either. 

Difference  also  arose  as  to  whether  the  soil,  elevation,  climate,  &c.,  of 
nurseries  should  be  the  best  possible^  so  as  to  grow  the  most  healthy 
plants,  or  such  as  the  trees  should  have  when  transplanted,  so  that  too 
great  changes  would  not  be  required.  Some,  from  the  same  view  also, 
thought  that  the  soil  should  not  be  manured,  but,  where  necessary,  the 
soil  should  rather  be  pulverized  and  vegetable  composts  used,  especially 
such  as  come  from  the  woods. 

REMABKS.~If  the  nursery  can  be  placed  where  the  soil  is  good,  and  at  a  moderate 
distance  from  the  district  to  be  replanted,  it  will  evidently  be  of  advantage  to  the  State 
to  become  its  owner.  There  are  almost  always  dangers  in  fixing  the  position  of  a  nurs- 
ery, if  care  be  not  taken  to  stipulate  in  the  leases  the  guarantees  necessary  to  protect 
the  interests  of  the  State.  There  is  reason  to  believe  that  in  most  cases  toe  purchase 
is  of  greater  importance  than  the  situation,  since  the  Rtate  can  always,  when  neces* 
sary,  seU  the  land  which  has  been  improved  by  culture  when  it  becomes  useless  as  a 
nursery. 

It  is  agreed  that  the  ground  of  a  nursery  should  be  always  thoroughly 
pul  veriz^  at  least  30  centimeters  (about  a  foot)  deep.  All  are  not  agreed 
as  to  the  quantity  of  seed  needed.  As  to  pine,  the  opinions  agreed  upon 
8  to  10  kilograms  per  hectare  (8.8  to  10.7  pounds  per  acre). 

Sowing  the  whole  nursery  and  extracting  the  plants  from  a  third  of 
the  whole  at  the  end  of  two  years,  with  an  immediate  resowing  of  the 
ground,  and  so  on  for  the  other  two-thirds,  appeared  to  some  an  econom- 
ical plan,  yielding  satisfactory  results.  By  this  system,  the  plants  would 
be  used  without  being  first  planted  out 

Others  thought  that  with  regard  to  nurseries  there  should  be  less 
thought  of  the  expense,  than  of  the  benefit  to  be  expected,  and  that  it 
was  above  all  things  necessary,  especially  at  the  beginning  of  a  great 
enterprise,  to  employ  all  possible  means  to  insure  success;  and  that, 
with  this  in  view,  the  ground  should  be  divided  into  strips,  which  should 
alternately  be  sown  and  left  unoccupied  ;  that  the  young  trees  should 
be  planted  out  carefully,  to  allow  of  a  proper  development  of  the  root ; 
and  finally,  that  the  sowings  should  be  graduated  in  such  a  way  as  to 
obtain  a  difference  of  age  favorable  for  transplanting. 

Remarks.— The  idea  underlying  this  suggestion  is  a  sound  one.  Attention  should 
be  given  primarily  to  the  efficiency  of  the  nursery,  and  the  question  of  saving  ezpeUM 
should  be  secondary  to  this. 
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For  stockiDg  the  narseries,  it  has  appeared  right  to  employ  as  mach 
as  possible  se^  grown  in  the  locality,  or  iu  the  immediate  neighborhood. 
It  has  been  thought  good  to  employ  shelter  of  every  kind — branches, 
stretched  ont  cloth,  straw  qailted  between  canvas  or  cord,  fern,  ana 
screens  of  arbor- vit®.  Some  were  of  opinion  that  the  plants  should  be 
watered,  but  with  cantiou;  and  it  was  thought  that^  although  in  certain 
localities  indispensable,  there  was  io  most  cases  the  inconvenience  of 
accustoming  the  plants  to  a  moisture  that  would  not  always  be  main* 
taiued,  and  of  thus  making  them  more  sensitive  to  the  action  of  heat. 

Other  operations,  such  as  weeding  and  hoeing,  were  considered  by 
every  one  as  indispensable.  All  were  also  unanimously  of  opinion  that 
the  nnrsery  should  be  inclosed,  and  that  nurseries  of  any  extent  shonld 
be  provided  with  a  hut  as  a  shelter  and  tool-house. 

Rbmakks. — ^There  haye  been  recommended  as  sottcient  and  economical  fenoee,  either 
simple  ditches,  wide  enongb  to  present  obstacles  to  the  incarsions  of  aoimals,  or  par- 
allel lines  of  wire  fenciog,  fixed  at  regular  distances  to  wooden  posts.  As  a  ntieful  pre- 
cantion  in  transporting, It  was  recommended  to  cover  the  roots  with  a  mixture  of  clay 
and  cow-duDg. 

Opinions  were  quite  various  a^  to  the  season  for  sowing,  mode  of  cul- 
ture, and  several  details  as  to  keeping  in  proper  order: 

Remarks. — Experience  alone  can  provide  useful  hints  as  to  what  is  most  suitable  to 
each  locality. 

Choice  of  trees. — ^The  employes  have  not  been  able  as  yet  to  submit 
well-prepared  returns  as  to  the  kind  of  trees  to  be  used  in  mountain 
reboisement.  Up  to  this  date,  the  trees  principally  used  have  been  the 
^fdc^  or  Norway  fir,  the  Scotch  fir,  the  black  Anstrian  pine,  the  Aleppo 
pine,  Corsiean  pine,  and  the  ailantus,  which  have  generally  succeeded; 
the  larch,  which  has  failed  sometimes  because  the  ground  was  too  damp 
and  the  elevation  too  low;  the  acacia,  which  has  failed  when  planted 
at  too  great  an  elevation,  but  has  succeeded  lower  down.  The  Atlas 
cedar  has  been  used  in  seveial  districts. 

Deciduous  trees,  such  as  the  white  oak,  the  green  oak,  the  liege  oak, 
the  chestnut,  the  willow,  the  white  poplar,  and  the  birch,  have  b^n  suc- 
cessfully planted  in  the  several  places ;  shrubs,  such  as  the  amelanchier, 
sumac,  hazel,  &c.,  have  afforded  good  results  in  preparing  the  soil  for  a 
stock  of  valuable  trees. 

Remarks. — It  is  well  to  atteud  to  the  indications  supplied  by  nature  in  each  locality, 
especially  where  there  Is  any  qnestion  of  replanting  with  shrubs  or  inferior  vegeta- 
tion. There  is  nothing  to  hinder  a  trial  of  new  kinds  of  trees  when  this  is  made  with 
requisite  caution.  Thus,  the  ailantus,  recently  tried  in  several  places,  has  every- 
where  yielded  good  results.  The  same  may  be  said  of  the  Anstrian  pine,  which  almost 
always  succeeds  in  calcareous  soils,  and  at  the  most  varied  altitudes.  It  will  be  only 
after  a  number  of  experiments  that  it  will  be  possible  to  classify  with  any  degree  of 
precision  the  kinds  of  trees  by  regions  and  bv  zones  of  altitude. 

In  Qormany,  a  mixture  of  Norway  firs  and  larches  is  generaUy  considered  a  good 
one.  A  mixture  of  oak  and  Scoth  fir  is  also  reoommendecTat  points  where  the  former 
has  a  chance  of  success.  One  cause  of  failure  in  sowing  larcnes  is  having  the  seed 
placed  at  too  great  a  depth.    This  seed  should  be  covered  very  lightly  with  earth. 

Mode  of  execution  of  works  of  reboisement — After  preparing  the  ground, 
(in  doing  which,  especially  on  the  slopes,  great  care  should  be  taken  not 
to  disturb  the  soil  too  much,)  it  is  necessary  to  proceed  with  the  work 
of  restocking  with  trees.  Opinions  are  divided  as  to  whether  sowing 
should  be  preferred  to  planting,  or  vice  versa. 

Many  are  inclined  to  think  that  sowing  should  be  employed,  as  more 
economical  in  temperate  districts*  where  success  is  sure,  but  that  plant- 
ing is  to  be  preferred  at  greater  altitudes. 
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There  is,  moreover,  a  mode  of  sowing,  known  as  sowing  on  the  snow, 
which  has  several  times  been  employed  snccessfnlly,  and  which  will 
facilitate  the  stocking  of  large  surfaces  at  the  small  oatlay  of  from  25 
to  30  francs  per  hectare. 

Sowings  of  larch-seed  on  the  snow  have  sevend  times  succeeded  in 
the  Hautes-Alpea  and  in  the  BasaeB-Alpes^  and  it  is  x>ropiosed  to  make 
similar  experiments  in  these  districts  with  other  seeds. 

When  the  ordinary  mode  of  sowing  is  employed  it  is  advantageous 
to  sow  early,  that  is,  at  the  beginning  of  spring,  so  as  to  avoid  the  too 
sudden  effects  of  the  summer  heat. 

Sowing  by  means  of  pockets  has  appeared  most  saitable  for  dothing 
uneven  surfaces  or  i^able  soil.  The  quantity  of  seed  to  be  used  is 
calculated,  on  an  average,  at  3  hectoliters  of  mast  per  hectare,  at  6  or  8 
kilograms  of  Scotch  fir  or  other  similar  seed,  and  at  6  kilograms  of 
larch.  This  quantity  might  be  doubled  when  the  sowing  is  done  in 
strips.  These  quantities  are,  besides,  essentially  variable,  according  to 
circumstances  and  locality. 

Remarks.— The  adminiBtration  thinks  it  proper  to  reoommend  the  sowiDg  of  seed 
upon  the  snows.  Altboogh  its  snccees  has  not  ^et  been  tested  in  a  sufficient  nnraber  of 
places,  there  is  safficient  reason  to  employ  it  with  different  kinds  of  seeds,  and  in  dif- 
ferent places,  where  it  may  be  likely  to  sncceed.  It  is  not  necessary  to  enlarge  on  the 
advantages  of  so  simple  and  economical  a  mode  of  restocking. 

On  Yolcanic  soil,  covered  with  scanty  heath,  good  results  have  been  obtained  by 
sowing  broadcast,  without  any  further  preparation  than  a  simple  digging  the  snrfooe 
herbage  up,  and  burning  oS,  where  the  long  thistle-heath  hinders  the  seed  from  reach- 
ing the  ground.       t 

The  necessity  for  early  sowing  cannot  be  too  much  insisted  on ;  in  March,  for  example, 
when  thev  can  profit  by  a  few  fine  days,  often  very  soon  followed  by  snow  and  rain. 
Germination  then  takes  place  under  favorable  conditions,  and  the  young  plant  is  able 
to  resist  the  great  heat  which  would  have  killed  it  if  the  sowing  had  l>een  deferred 
until  the  last  snow  had  melted. 

It  is  desirable  to  form  artificial  shelter  wherever  it  is  possible.  When 
planting  is  the  mode  chosen,  the  season  selected  is  not  the  same  in  every 
district.  Opinions  are  not  agreed  on  this  point.  In  Provence  it  has 
appeared  that,  almost  invariably,  planting  in  autumn  is  to  be  preferred, 
because  of  the  early  season  of  the  droughts,  and  on  account  of  the  scarcity 
of  workmen,  who  are  resuming  their  agricultural  employmenta 

The  age  at  which  plants  should  be  used  is  very  variable.  In  the  high 
regions  of  the  Dr6me  and  the  Is^re,  it  has  been  remarked  that  plants 
should  be  strong  in  proportion  to  the  elevation  of  the  district.  It  is 
good  at  such  points  only  to  plant  trees  which  are  four  or  five  years  old 
at  the  least. 

The  quantity  of  plants  per  hectare  is  necessarily  variable.  Only 
strictly  local  indications  can  be  given  on  this  point.  The  expense  of  the 
stocking  per  hectare  has  not  yet  received  a  sufficiently  approximate  cal- 
culation.   Experience  alone  can  furnish  the  data  necessary. 

Several  employes  have  considered  the  question  wheth^  the  mode  of 
working  by  contract  might  not  be  advantageous  and  economical  for  the 
preparation  of  the  soil }  without  being  quite  decided,  they  are  inclined 
to  think  that  this  mode  of  proceeding  may  be  useful. 

Remauks. — It  does  not  appear  that  there  are  as  yet  sufficient  gronnds  for  throwing 
open  the  operations  to  private  speculation.  It  is  only  af^er  they  have  been  carried  en 
eoonomicaily,  that  it  wiU  be  advisable  to  sabstitBte  cootraet  for  govemment  kubi- 
agement. 

A  scarcity  of  workmen  in  certain  districts,  and  especially  in  the  Alps, 
has  engaged  the  attention  of  the  agents,  who  have  expressed  a  wish 
that  the  administration  would  interfere  and  obtain  flrom  the  minister 
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of  war  the  paid  assistance  of  military  workmen  when  circnmstancos 
permit. 

Bkm ARKS.— The  administration  will  mo6t  willingly  negotiate  this  matter  with  the 
minister  of  war  when  it  becomes  necessary.  But  to  do  this,  it  must  be  able  to  specify 
and  define  the  proposal,  and  let  him  know  the  sitnation  and  extent  of  the  operations, 
their  daration,  the  time  when  they  will  take  place,  the  number  of  workmen  required, 
the  point  from  which  they  should  be  sent,  the  pay  which  they  will  reoeiye,  &M, 

Several  employes  are  of  opinion  that  the  special  staff  of  the  roboise- 
ments  should  be  in  keeping  with  the  increasing  development  of  the  op- 
erations, and  that  the  etnployte  composing  this  staff  be  intrusted  with 
the  execution  of  the  enterprises  which  they  have  suggested,  with  the 
assistance  of  the  local  employes  during  the  disposable  time  left  to  these 
latter  employes  by  the  requirements  of  their  ordinary  duties. 

Bebcarks. — ^The  administration  proposes  to  intmst  special  agents  with  the  work  of 
leboisement,  not  only  in  what  regards  the  preparation  for  tJie  undertaking,  but  also 
the  execution.  This  service  will  also  be  placed  in  due  time  in  position  to  grapple  with 
new  exigencies  as  they  may. arise.  The  employes  of  the  ordinary  service  should  not, 
however,  consider  themselves  relieved  from  aU  participation  ia  the  operation  in 
question. 

Negotiations  with  proprietors  of  waste  mountain-lands,  for  the  purpose  of  engaging 
them  in  reboisement,  the  giving  doe  notice  in  regard  to  demands  for  aid  in  sanctioned 
reboisements,  the  supervision  of  execution  of  operations  of  restocking,  the  eiving  of 
assistance  in  operations  of  required  reboisement  when  they  take  place,  wiU  be  a  part 
of  the  functions  and  duties  of  the  officials  attached  to  the  ordinary  service.  The  admin- 
istration has  pleasure  in  believing  that  aU  the  offieials  wiU  assist  the  enterprise  with 
all  necessary  seal  and  devotion. 

Such  were  the  points  raised  upon  questions  of  difficulty  that  presented 
themselves  at  the  beginning  of  this  enterprise. 

A  second  conference  of  agents  was  held  in  1862,  on  the  8th  of  Septem- 
ber and  the  following  days,  at  Glermont-Ferrond,  for  central  France,  at 
Garpentras,  on  the  same  days,  for  the  Alps,  and  on  the  15th  and  follow- 
ing days,  at  Foix,  for  the  Pyrenees.  Upon  these  oceasions,  the  ques- 
tions submitted  for  discussion  related  more  to  administrative  details, 
but  those  of  more  interest  to  planters  generally  related  to  the  execution 
of  the  works,  and  were  as  follows: 

In  what  ca$es  is  iipr&per  to  proceed  to  the  reetooking  of  woods  by  plant- 
iHff^  and  in  what  by  sowisag  t — Aeoording  to  the  agents  at  the  conference 
at  Olermont,  the  sowing  being  more  economical  thiui  plantations,  mak- 
ing more  certain  the  retaining  of  the  land,  and  opposing  greater  obsta- 
cles to  the  flow  of  waters,  ought  to  be  preferred  to  plantations,  in  view 
of  the  object  of  the  law  of  1860 ;  but  when  the  works  are  at  great  alti- 
tudes on  steep  declivities,  not  well  adapted  for  retaining  the  seed, 
and  in  certain  soils,  such  as  the  chalks  of  La  Bresse,  or  the  calcareous 
schists  of  La  Loz^,  it  will  be  necessary  to  have  recourse  to  planta- 
tions. 

At  Foix,  the  agents  expressed  the  opinion,  that  it  is  better  to  proceed 
exclusively  by  means  of  plantation  in  the  elevated  parts,  and  only  to 
employ  sowing  in  connection  with  planting,  in  the  places  of  medium 
height,  and  low  parts,  where  frosts  are  less  to  be  feared. 

At  Carpentras,  the  agents  were  of  opinion  that  plantation  is  prefer- 
able to  sowing,  looking,  and  looking  only,  to  culture ;  but  that,  sowing 
being  more  economical,  it  is  better  to  employ  it  when  it  appears  to  ofifer 
sufficient  chances  of  success. 

Remarks.— Without  its  heing  poesible  to  point  ont  exactly  the  oases  in  which  the 
IMM  or  the  other  of  the  two  modes  of  procedure  should  he  followed,  it  seems  expedient 
to  admit,  as  a  rule,  that  plantations  being  suliject  to  fewer  destruotive  agencies  than 
seed-beds,  it  is  better  to  plant  under  vigorous  and  peculiar  conditions  of  climate,  lo* 
colity,  or  solL    The  essential  point  is,  to  insure  the  success  of  the  reforesting  of  the 
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locality.  The  qneatlon  of  economy  oa^ht,  nndonbtedly,  to  be  one  of  great  considenv- 
tion,  bot  wbeDeyer  success  appears  to  be  certain  by  one  mode,  and  to  be  doabtfal  by 
another,  there  shoald  be  no  hesitation  in  employing  the  former. 

Discvss  the  'kinds  of  trees  selected^  the  mode  of  plantation^  singly  or  in 
elumpsj  cfeo. ;  the  ntTniber  of  plants  per  hectare  ;  the  season  best  for  the  exe- 
cution of  tlie  work  /  the  expense  per  hectare  of  restocking  woods. — ^Th« 
agents  at  ClermoDt  have  experimented  BQccessfally  with  the  larch  in 
reforesting  bsyre  lands.  The  Norway  pine  and  the  pine  of  the  country 
have  given  satisfactory  results,  and  they  appear  to  be  such  trees  as 
should  be  employed  in  regions  of  medium  altitude.  The  oak,  planted 
but  only  to  a  limited  extent  in  the  Puy-de-Ddme,  and  in  the  HauteLoire 
has  succeeded  well.  The  ash,  whether  planted  in  large  clumps  or  in- 
termixed with  resinous  trees,  promises  to  succeed  well  in  the  Haute- 
Loire. 

Remarks.— The  indications  reported  by  the  agents  are  based  npon  experiments  acta- 
ally  made,  and  the  administration  has  nothing  to  add  to  the  contrary.  It  can  only 
recommend  to  the  agents  carefully  to  note  all  the  facts  observed  in  the  difterent  re- 
gions, with  a  view  of  obtAining,  when  requisite,  instrnction  from  these.  It  is  by  con- 
tinual experimenting,  that  the  administration  will  gradually  come  to  give  the  operation 
a  greater  and  more  satisfactory  direction. 

Hitherto  the  planting  of  single  trees  alone  has  been  attempted  and 
this  has  succeeded  very  welL  It  is  only  from  next  year,  that  the  nurse- 
ries of  Arpajon,  of  the  Puy,  and  of  the  Mende,  will  present  sufficient 
resources  to  permit  of  the  experiment  of  planting  thickets  being  made. 
In  any  case,  this  latter  mode  could  not  be  at  great  altitudes,  plants  of 
three,  four,  and  Ave  years'  growth  alone  succeeding  under  such  condi- 
tions. 

The  number  of  plants  ranges  from  7,006  to  11,000  (2,834  to  4,453 
to  the  acre),  according  to  the  conditions  of  soil,  exposure,  inclina- 
tion, &a  The  most  favorable  season  is  spring,  in  climates  where  the 
winters  are  very  severe.  In  the  middle  or  low-lying  districts,  autumn 
seems  preferable,  on  account  of  its  permitting  the  young  plant  to  get 
strength  to  resist  the  great  heats  of  summer.  The  spring  seems  to  suit 
better  for  the  plantations  of  resinous  trees.  There  is  reason  to  believe  that 
plantations  of  these,  when  the  sap  begins  to  move,  anoceed  more  cer- 
tainly. Broad-leaved  plants  seem  to  aeoommodate  themselves  better  to 
the  autumn  planting. 

The  expense  of  carrying  on  the  work  of  plantation  amounts,  for  tb6 
hand-labor,  to  70  francs,  by  the  hectare,  in  the  Loire;  to  57  francs  in 
the  Haute* Loire ;  to  18  francs  in  the  Gantal ;  to  38  francs  in  Puy-de« 
Ddme. 

Seedlings  brought  from  the  depths  of  the  forests  and  planted  in 
various  localities  experimentally,  with  a  view  to  determining  the  eco- 
nomical importance  of  such  a  procedure,  have  not  given  satisfactory 
results. 

Remarks. — ^The  administration  is  aware  that  plants  from  th^  sources  mentioned 
have  no  groat  value.  Bnt  in  order  to  avoid  the  expense  of  purchase  it  was  necessary 
to  try  to  derive  some  advantages  from  the  resoorces  offered  by  the  forests,  until  suon 
time  as  the  nurseries  shall  yield  plants. 

The  conference  at  Foix  was  of  opinion  that  it  is  best  to  employ  the 
indigenous  products  of  the  Pyrenees,  such  as  the  nugho,  or  dwarf  pine, 
the  Scotch  fir,  the  birch,  the  silver  fir,  the  ash,  the  beech,  the  oak,  the 
evergreen  oak,  the  great  maple,  and  the  chestnut,  and  to  continue  the 
experiments  -which  have  been  made  with  plantations  of  the  Norway 
pine,  the  Austrian  pine,  the  acacia,  the  silver  fir,  the  ailanthus,  the 
larch,  the  pine  of  Aleppo^  and  the  mountain  pine.    These  kinds  to  be 
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distriboted  according  to  tbe  altitode^  to  the  local  conditions^  and  to  tho 
resalts  of  experience. 

Tbe  planting  in  separate  boles,  of  plants  transplanted  fVom  nnrseries 
seems  to  offer  tbe  best  cbances  of  success.  The  planting  in  clamps  is, 
however,  preferable,  when  disposing  of  plants  taken  from  a  plantation 
near  the  lands  to  be  reforested. 

The  number  of  plants  on  each  hectare  may  vary  from  10,000  to  2,500 
(4.049  to  1,012  to  the  acre),  this  last  nnmber  being  applicable  more 
especially  to  saplings,  and  to  the  chestnnts,  if  it  be  desired  to  obtain 
from  them  poles  of  good  growth  at  an  early  age.  The  season  of  spring 
being  almost  unknown  on  the  mountains,  where  great  heat  succeeds, 
almost  without  interval,  to  tbe  cold  of  winter,  the  autumn  is,  in  all 
cases,  tbe  most  convenient  season  for  planting.  The  price  of  hand- 
labor  varies  from  50  to  100  francs  per  hectare.  The  purchase  of  plants 
has  cost  10, 15,  and  25  francs  per  tbousand. 

Behakrs. — Tbe  miDimnm  of  2,500  plants  to  the  hectare  appears  very  small.  The 
reforesting  of  tbe  monDtaios  haviDg  especially  for  its  object  to  cover  tbe  soil,  inde- 
peodeotly  of  tbe  addition  of  tntare  produce,  it  is  better  to  avoid  planting  the  trees 
separately  at  great  distances.  The  nurseries  of  the  administration  promise  soon  to 
Bopply  plants  at  less  expense  than  that  at  which  at  present  they  can  be  obtained. 

The  agents  at  Garpentras  stated  that  they  had  employed  on  I'ls^re, 
and  the  Hautes  and  Basses  Alpes,  the  white  oak  up  to  1,000  meters  of 
altitude,  the  acacia  up  to  900  meters,  in  all  exposures.  The  ailanthus 
bad  as  yet  given  too  little  experience  for  deducing  from  its  use  any  cer- 
tain remarks.  The  Scotch  fir,  tbe  Norway  fir,  tbe  mugho,  and  tbe  larch, 
have  been  employed  with  success  in  different  situations.  In  the  de- 
partment of  Vaucluse,  of  the  Gard,  of  the  Benches  du- Rhone,  of  the 
Tar,  of  tbe  Maritime  Alps,  and  of  PHerault,  there  wa«  reason  to 
think  that  the  trees  which  should  be  used  principally  were  tbe  white 
oak,  the  green  oak,  the  acacia,  the  maritime  pine,  tbe  Norway  fir,  and 
tbe  larch — at  all  altitudes,  and  in  situations  pointed  out  by  experience. 
Tbe  planting  in  holes,  taking  the  precaution  to  disturb  tbe  soil  very 
little,  and  to  procure  for  tbe  young  trees  natural  shelter — such  as 
bnshes,  rocks,  and  the  stones  which  are  found  on  the  land — seemed  to 
be  tbe  most  suitable  system  of  planting. 

The  mode  of  planting  in  clumps,  which  is  very  costly,  should  only  be 
nsed  for  resinous  trees,  and  in  situations  where  to  secure  success  is 
difficult.  But  this  proceeding  will  always  be  most  advantageous  when 
it  is  not  necessary  to  regard  the  question  of  economy.  Tbe  best  plants 
are  generally  transplanted  plants  of  two  or  three  years. 

Bemarks.— The  last-mentioned  method  has  been  made  the  subject  of  experiment 
with  SQCcess.  It  is  U(;t  well  to  attach  too  much  importance  to  tbe  expense  which  it 
oecufcions.  In  the  first  place,  the  plants  being  small,  their  price  is  not  groat ;  in  the 
second  place,  tbe  preparation  of  the  soil  is  yery  easy ;  finally,  as  this  process  is  almost 
always  snccessf ul,  it  most  be  employed  without  fear  in  difficult  situations,  apart,  in 
some  measure,  from  tbe  question  of  expense. 

The  number  of  plants  per  hectare  to  be  employed  varies  flrom  10,000 
to  16,000  (4,049  to  6,477  per  acre)«  for  separate  plants,  according  to  the 
conditions  of  exposure  and  soil,  and  the  kind  of  tree,  &o.  For  planting 
in  clumps,  the  number  would  be  30,000,  at  the  rate  of  3  to  a  hole,  and 
10^000  holes  per  hectare.  Tbe  planting  in  autumn  is  generally  prefer- 
aUe,  as  giving  time  for  the  plants  to  l^  in  a  state  to  resist  the  spring 
fjk)Bta  and  early  heats. 

Tbe  cost  of  manual  labor  varies  from  40  to,  100  francs.  The  cost  of 
plants  varies  too  much  to  allow  of  an  estimate  approximately  correct 
b^big  made. 
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I>i8euss  the  choice  of  treeSy  (he  fitness  of  each  mode  of  sowing  (in  rows^ 
holeSy  open  bed^  c&o.),  the  quantities  of  seed  to  be  used  per  hectare^  the  fit 
season  for  carrying  on  the  works^  the  expense  oftke  toorkper  hectare^  dke.-^ 
The  agents  at  GlermoDt  reckoned  that  in  the  central  region,  wherever 
the  climate  is  mild  and  the  altitxide  a  medium  one  (800  meters  aad 
under),  the  oak  and  chestnut  should  be  emi^oyed  in  preference  to  every 
other  tree,  and  if  the  soil  is  of  poor  quality,  the  resinous  trees,  the 
acacia  and  ailanthns. 

In  the  regions  where  the  climate  is  more  severeand  the  altitude  greater, 
recourse  should  be  had  to  the  Scotch  fir,  the  Austrian  pine,  theCorsiean 
pine,  the  mountain  pine,  the  Norway  fir,  and  the  larch.  The  Atlas  cedar, 
the  larch,  and  the  Siberian  cedar  can  be  used  for  the  greatest  heights. 
So  tree,  except  perhaps  the  fir  tree  and  the  beech,  ought  to  be  rejected 
in  so  far  as  the  sowings  are  made  in  loco.  The  least  costly  and  most 
simple  method  of  sowing,  practiced  for  a  long  time  in  the  Puy-de-D6me, 
is  sowing  at  random  on  short  heath,  or  after  cutting  up  with  spades  and 
burning,  if  the  heath  is  too  high.  But  this  system  is  not  practicable 
everywhere.  The  method  of  sowing  most  usually  employed  is  in  rows, 
or  in  holes  dug  according  to  circumstances.  In  both  cases  much  distal 
banco  of  the  soil  is  to  be  avoided. 

The  quantities  of  seed  necessary  are,  for  the  oak  and  chestnut,  6  to  10 
double  decaliters  (1.28  to  2.14  gallons  to  the  acre);  for  resinous  seeds  of 
small  size,  10  to  12  kilograms  (8.8  to  10.7  pounds  to  the  acre)  on  ordinary 
land,  and  a  third  more  if  the  conditions  are  unfavorable.  For  the 
Austrian  pine,  12  to  15  kUograms  (10.7  to  14.3  pounds  per  acre).  For 
the  maritime  pine,  20  to  25  kilograms.  The  most  favorable  time  for 
sowing  should  be  as  early  as  possible  in  Febraary  or  March.  The  cost 
of  hand-labor  is,  for  sowing  in  bands,  30  to  35  francs  per  hectare;  and 
for  sowing  in  holes,  25  to  30.  Eeforesting  in  resinous  seeds  costs  on 
an  average  in  central  regions  70  to  80  francs  per  hectare. 

At  Foix  the  members  were  of  opinion  that  the  choice  of  trees  depend- 
ing essentially  on  the  nature  of  the  land,  and  on  its  exposure  and  alti* 
tude,  no  decisive  rule  can  be  given  under  this  head.  At  the  same  time 
it  may  be  concluded,  that  in  elevated  regions  there  will  be  used  with 
success  the  Norway  fir,  the  larch,  and  the  black  Austrian  pine;  in  the 
regions  of  middle  altitude  the  pine,  the  Norway  fir,  the  beech,  and  the 
pine  and  beech  together,  and  in  lower  regions  broad-leaved  trees  in 
general,  the  chestnut,  the  green  oak,  the  ash,  and  the  ailanthns. 

The  method  of  sowing  in  holes  seems  to  be  most  advantageous.  The 
quantity  of  seed  to  be  used  is  from  10  to  15  kilograms  per  heotare. 
Spring  is  generally  the  best  season  for  sowing,  especially  for  resinous 
seeds.  The  expense  can  be  approximately  and  in  a  general  way  reported 
at  100  francs  per  hectare— ».  «.,  00  francs  for  hand-labor,  86  for  seeds, 
and  4  for  unforeseen  expenses. 

At  Garpentras  the  agents  estimated  that  for  sowings,  the  trees  to  be 
preferred  are  generally  the  same  as  those  pointed  out  for  planting,  with 
the  additions  of  the  Gorsican  pine,  the  cedar,  the  Aleppo  pine,  and  the 
shrubs  intended  for  the  preparation  of  certain  soils,  or  for  preventing 
the  erosion  of  hill-sides,  such  as  the  argoussierj  the  amelanskierj  the 
barberry,  the  juniper,  &o.  In  PArdtehe  the  sowings  of  Norway  fir  do 
not  ofifer  sufBcient  chances  of  success.  Bowing  by  bands  is  preferable 
whenever  it  can  be  employed,  but  it  has  the  inconvenience  of  looeeoiaif 
the  soil  too  much  on  the  slopes,  the  method  of  sowing  in  holes  will  be 
more  generally  employed.  Complete  or  full  sowing  is  the  only  method 
possible  on  rocks,  on  ground  difficult  of  access,  stony  parts  and  vol* 
canic  scoriae.    The  quantity  of  seed  to  be  employed  per  hectare,  is  from 
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7  to  10  kilognuus  for  Feainoas  trees,  and  3  to  6  for  oak.  Opinion  was 
much  divided  on  tlie  choice  of  season.  The  result  appeared,  however^ 
to  be  generally  that  for  resinous  trees  and  in  friable  earth  spring  ought 
to  be  preferred ;  while  autumn  appears  to  suit  better  for  the  oak.  The 
cost  of  labor  may  be  estimated  at  60  francs  per  hectare  for  sowing  in 
bands,  and  35  in  holes.  The  price  of  seeds  being  approximately  on  an 
average  3  francs  per  kilogram^  the  coet  will  be  from  70  to  100  francs 
per  hectare. 

Rbm  ARKS. — ^The  qnantitlds  of  seeds  mentioned  by  the  Agents  at  Clermont  will  require 
to  be  increased,  in  so  far  as  the  laroh  is  eonoemedi  the  seed  of  which  generally  sue* 
oeeds  only  in  the  proportion  of  40  to  50.  Sowing  in  holes  or  drills  seems  generally 
ztcognised  to  be  the  most  advantageoos. 

In  respect  to  sowing  on  the  snow,  the  agents  of  the  central  region 
had  made  no  experiments,  and  all  on  the  Pyrenees  had  failed.  This 
method  was  introduced  in  the  Alps  some  fifteen  or  eighteen  years  ago. 
It  was  tried  in  the  departHient  of  the  Basses- Alpes  on  a  calcareous  soil, 
for  a  long  time  unused  and  covered  with  grass,  and  with  a  northerly 
exposure.  It  succeeded  perfectly.  The  experiment  was  renewed  in 
1862  in  the  same  department  on  200  hectares,  and  in  the  Hautes- Alpes 
on  40  hectares,  with  fir,  larch,  cedar,  Norway  fir,  and  Scotch  fir.  The 
fir  did  not  succeed;  the  larch  succeeded  only  in  part  on  grass  lands, 
and  with  a  northerly  exposure;  the  cedar  did  well;  as  to  the  Korway 
fir  and  Scotch  fir,  the  result  has  not  been  established.  There  were  used 
from  6  to  8  kilograms  of  seed  per  hectare.  The  manual  labor  cost  only  2 
francs.  An  attempt  made  in  la  Dr6me,  at  700  meters  altitude  in  limy 
soil,  and  in  a  northern  exposure  with  the  maritime  pine,  and  succeeded 
to  a  limited  extent.  The  sowing  should  be  made  on  soft  snow,  and  in  a 
settled  temperature,  in  order  to  avoid  thefloodings  caused  by  the  south- 
erly winds  and  warm  rains. 

Rbm ABKS.— The  sowing  on  snow  is  very  economical,  and  for  this  reason  one  might 
be  tempted  to  employ  this  method  for  the  reforesting  of  large  surfaces;  but  expe- 
rience in  this  matter  gives  reason  to  conclude  that  tlie  resnlrs,  always  nncertain,  are 
generally  nDsatisfaotory  It  does  not  appear  that  there  is  any  reason  for  classing  this 
kind  of  sowing  in  the  category  of  regular  modes  of  reforesting.  But  it  may  be  con- 
sidered as  an  expedient  capable  of  being  employed  with  success  in  certain  cases.  The 
attempts  made  up  to  this  time  are.  however,  too  row  fbr  a  certain  deduction  to  be  drawn 
on  this  point.  It  might  be  nsenil  to  try  further  experiments,  when  the  conditions 
shall  appear  more  favorable.  Mannal  labor  being  at  a  verv  low  price,  there  would  be 
no  difficulty  of  increasing  the  quantity  of  seed  sown,  which  appears  to  have  been  too 
small  in  the  attempts  made  in  the  Basses-Alpes. 

jrtcneriM.— It  is  desirable  to  discuss  the  processes  of  extracting  and 
packing  the  plants,  as  well  as  the  precautions  is  to  be  taken  at  their  dis- 
patch and  receipt,  in  order  to  insure  their  growth ;  to  study  the  method 
of  sowing  adopted  in  the  nurseries  (bands  or  holes),  the  quantity  of  seed 
used  per  hectare,  the  means  used  for  protection,  the  expenses  of  the 
works.  The  system  of  repeated  transplanting  may  be  discussed.  As 
soon  as  the  beds  produce  plants  fit  to  be  used,  it  will  be  important  to 
have  kept,  by  the  official  specially  charged  with  the  nursery,  a  register, 
in  whidi  shall  be  inscribed  the  number  of  disposable  plants  and  the 
numbers  sent  off.  The  conference  is  to  consider  the  plan  that  should 
be  adopted  in  keeping  this  register,  of  which  an  abstract  should  be 
periodically  addressed  to  the  administration,  that  it  may  know  the  num- 
ber of  plants  ready  for  use^ 

An$tcer$. — At  the  conference  at  Olermont  very  circumstantial  details 
were  presented,  taking,  for  example,  the  nursery  at  Arpajon,  the  crea- 
tion of  which  had  been  done  with  great  care,  and  the  state  of  which 


Digitized  by 


Google 


362  BEBOI8EMEKT  IN  FBANCB. 

was  very  satisfactory.    The  folIowiDg  details  will  serve  as  nsefdl  indiea- 
tions  of  the  mode  of  its  managemeDt : 

Before  being  sown  the  bed  should  be  prepared  by  clearing  the  gronnd 
and  mixing  the  natural  earth  with  heath  mold  of  leaf  trees,  and  in 
adding  to  the  soil  some  kind  of  manure.  The  ground  is  then  carefully 
broken  up.  ^  The  ground  may  then  be  divided  into  beds,  a  meter  la 
breadth,  raised  above  the  level  of  the  ground,  and  separated  by  foot- 
paths ;  and  the  beds  about  8  to  10  meters  long  must  be  surrounded  by 
sheltering  screens  or  fences  of  Chinese  arbor-vit».  While  these  sliel- 
ters  are  growing  to  a  convenient  height  their  places  are  supplied  by 
artificial  shelters,  either  formed  of  straw  or  of  osier,  or  hazel  lattice>work 
placed  nearly  vertically,  or  linen  stretched  over  boards.  The  sowing  is 
done  in  the  first  half  of  April,  or  later,  if  possible,  in  moist  weather.  It 
does  not  seem  necessary  to  cover  the  seeds  with  earth  ;  it  is  enongh  to 
pass  the  roller  over  the  bed  after  scattering  the  seeds,  and  it  is  covered 
with  moss,  reduced  to  small  pieces,  and  watered.  The  quantity  of  seed 
to  be  used  per  hectare  is  12  kilograms  per  hectare;  12  for  pines  with 
small  seeds;  15  to  18  for  larch,  Norway  fir,  and  black  Anstriau  pine; 
26  to  30  for  fir ;  1  hectoliter  for  oak,  and  6  double  decaliters  for  chest- 
nut. The  seeds  gathered  in  the  country  have  given  much  better  results 
than  those  obtained  in  the  markets.  The  beds  must  be  usually  watered 
daily  until  the  plants  have  gained  some  strength.  After  the  first  year 
the  plants  can  be  used.  They  cost  1  to  2  francs  per  thousand,  are  easily 
dng  up,  and  are  removed  at  little  expense.  But  the  chances  of  such 
young  plants  taking  root  being  necessarily  limited,  it  is  only  prudent  to 
use  them  in  moderate  conditions  of  soil  and  altitude. 

Remarks.— The  lifting  of  such  young  plants  In  the  way  described,  ia  employed  with 
mdvantage  in  planting  in  tnfts.  The  earth  raised  is  divided  into  clods  oont«ining  each 
a  certain  nnmber  of  plants,  and  these  plants  are  conveyed  in  the  clod  to  the  place 
where  they  are  to  be  planted ;  frasmentH  containing  two,  three,  or  four  plants,  to  be 
put  into  the  place  together,  are  broken  off,  and  at  least  one  of  these  always  grows. 

To  obtain  hardier  plants  more  likely  to  take  root  under  severer  con- 
ditions, it  is  necessary  to  wait  nearly  three  years,  and  to  have  them 
transplanted.  The  design  of  this  operation  is  to  place  the  young  plants 
in  circumstances  favorable  for  the  development  of  the  fibrous  roots.  It 
is  employed  for  plants  of  a  year  old,  and  should  be  done  in  spring,  in 
order  not  to  expose  the  young  plants  to  the  risk  of  being  raised  out  of 
the  ground  by  the  frost. 

It  has  been  attempted  to  avoid  the  expense  of  this  difficult  and  costly 
operation.  As  regards  the  oak,  one  agent  has  mentioned  a  process 
which  may  not  be  uninteresting  to  bring  under  the  notice  of  the  agents. 
This  consists  in  artificially  causing  the  acorns  to  sprout  in  winter,  to 
cut  ofiF  the  radicle  and  sow  in  the  seed-bed  the  acorn  thus  mutdated. 
It  has  been  remarked  that  the  loss  of  the  radicle  leads  to  the  formation 
of  lateral  roots,  while  it  prevents  the  formation  of  a  descending  tap- 
root. 

Bbmarks. — ^Transplanting  does  not  always  api>ear  to  be  necessary.  In  thennrseriet 
it  is  practiced  at  different  periods  of  the  plant's  growth.  If  when  the  plants  ore 
required,  the  b^t  and  most  fibroos-rooted  alone  are  made  choice  of,  the  reoioyal  of 
these  will  have  the  effect  of  relieving  the  others,  and  so  favoring  their  development. 
In  this  way,  plants  of  different  stages  of  development  may  be  succeSRively  removed, 
and  this  kind  of  periodical  thinnirg  has,  for  its  result,  to  permit  the  plants  of  inforior 
growth  to  acquire  sufficient  strength.  This  removal  is  facilitated  by  the  arrangement 
of  the  plants  in  rows  on  the  beds.    When  it  is  necessary  to  thin  the  plantSi  there  ia 

^  Remark  of  Administration  :  If  encumbered  with  weeds,  it  may  be  well  to  raise  on 
it  a  crop  of  potatoes  to  secure  their  destruction  before  appropriating  the  ground  to  tiie 
growth  of  forest  seeds.  Too  much  digging  or  displacement  of  the  soil  should  be  ayoided* 
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dug  along  the  row  a  hoUow  into  whidh  the  plaota  are  turned ;  the  proper  eholce  ii 
then  very  easily  made,  and  the  plants  remaining  are  easily  rea^jnsted.  Finally,  the 
operation  of  transplanting  can  sometimes  be  replaced  by  cutting  off  the  root  in  the 
gronod  by  the  nse  of  the  spade  used  at  Hagenan  ^coupe-pivot^,  which  ends  in  a  dia- 
mond-shaped edge.  The  cutting  of  the  root  has  for  its  effect  to  lavor  the  development 
of  a  fibrous  root.  This  economical  and  beneficial  operation,  however,  can  only  be 
nracticed  in  the  earths  into  which  the  edge  of  a  spade  easily  penetrates.  It  has  not 
been  attempted  in  the  case  of  resinous  trees,  and  it  would  not  be  without  interest  to 
make  some  attempts  in  this  direction. 

The  sowings  in  the  nurseries  are  exposed  to  injaries  by  rats,  field 
mice,  mole-cncketSf  moles,  birds,  &c.  The  methods  employed  to  com* 
bat  tbese  enemies  have  succeeded  but  imperfectly,  and  it  will  be  neces 
sary  to  devise  others  more  e£Bcaciou&  To  prepare  the  plants  for  send 
ing  away,  a  dry  day  must  be  chosen  $  the  digging  must  be  with  a  spade; 
1(M)  plants  are  united  in  one  dod :  the  roots  are  immersed  in  a  bath  of 
well-tempered,  clayey  earth,  and  they  are  covered  with  dry  moss.  They 
are  then  packed  in  layers  in  a  box  with  open  bars,  the  spars  of  which 
are  covered  with  dry  straw.  A  rapid  conveyance  is  chosen,  in  order 
not  to  leave  the  plants  for  more  than  five,  or  at  most  seven,  days  in  the 
boxes.    On  arrival,  the  plants  are  immediately  unbound  and  assorted. 

RsMARKS. — It  is  by  the  spongioles,  or  the  extremities  of  the  fibers,  that  the  roots 
draw  from  the  earth  the  nourishment  of  the  plant.  It  is,  therefore,  in  the  highest 
dsgree  necessary  to  protect  these  delicate  organs.  For  this  purpose  the  bath  of 
tempered  clay  Is  a  very  useful  precautiou.  Before  putting  the  plants  into  the  earth  it 
will  be  well  to  leave  tnem  nearly  twenty-four  hours  in  unne.  This  operation  has  the 
efltot  of  singularly  leviving  the  vegetative  power  of  the  plant. 

To  show  the  importance  of  the  services  that  the  nurseries  are  expected 
to  render,  the  conference  at  Clermont  cited  the  results  of  the  nursery 
of  Arpajon,  formed  scarcely  two  years  before.  It  appeared  that  it  would 
contain  32,489,000  plants  of  various  kinds,  worth  159,623  francs. 

At  Foix,  the  agents  considered  the  operation  of  transplanting  too 
expensive  and  requiring  too  much  land.  Watering  should  be  practiced 
with  moderation  on  account  of  the  expense.  The  agents  have  unani- 
mously expressed  the  opinion  that  it  is  advisable  to  diminish  the  shel- 
tering fences  as  soon  as  the  plants  acquire  strength,  and  that  they 
should  be  low,  so  as  to  expose  the  plants  to  the  light.  The  transplanting, 
which  appears  to  the  agents  at  Garpentras  indispensable  for  the  oak, 
is  considered  less  necessary  for  pines  and  the  Norway  fir.  Watering, 
if  it  is  not  indispensable,  is  at  least  useful  to  the  resinous  trees,  and  it 
must,  when  once  begun,  be  assiduously  continued. 

Seed  from  the  government  drying-houses  having  been  found  much 
superior  to  that  fh>m  the  merchants,  four  of  these  were  established  in 
1861,  and  two  others  in  1862.  The  supply  from  these  was  15,000  to 
20.000  kilograms  (33,069  to  44,092  pounds),  corresponding  with  the 
reboisement  of  2,000  hectares.  The  cost  on  this  account  in  1862  was 
38,616  francs.  Later  experience  showed  that  there  was  no  great  econ- 
omy in  this  course. 

In  1861  there  had  been  formed  273  nurseries  with  an  area  of  330  hec- 
tares, and  a  capacity  for  delivering  60,000,000  plants  a  year.  In  1862 
360  new  nurseries  were  formed,  covering  273  hectares  and  capable  of 
furnishing  40,000,000  plants.  In  this  year  the  expenses  of  old  and  new 
nurseries  were  153,772  francs.  The  experience  in  nurseries  tended  to 
show  great  advantages  to  be  derived  from  them  above  purchasing  stock. 

After  the  first  three  years,  a  reaction  in  public  opinion  began  to  be 
manifested,  especially  in  pastoral  communities.  The  system  promised 
herbage  after  twenty  years  or  so,  but  they  must  in  the  mean  time  live. 
The  mixed  commission  for  improving  communal  lands  proved  power- 
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less,  and  floallyy  as  a  concession,  the  law  for  gazonnement  was  passed  in 
1864,  as  already  noticed. 

MeiuUi  of  tight  ymn  of  roboi$emei^t  in  Frmi/oe  (Heotarae). 
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5,009.33 


8.061.87 
1.853.57 
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8.061.87 
1,853.57 
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3.035.S9 
3.599.49 
3,099.47 


4,638.57 
11,41&63 
U.  814. 74 
18.198.99 
11.918L33 
9^  5011 85 
9,001.67 
8,10a  80 


9,837.66 


35,880.75 


13,32Sl33  58,383114 


18^577.70 


8,743.06  81,390176 


79.703.90 


We  are  not  able  to  present  the  resalts  of  1869  and  1870«  bnt  when  the 
above  table  was  published  it  was  estimated  that  the  total  result  for  the 
tea  years  would  be  about  95,000  hectares  (234,650  acres),  of  which  about 
25,000  would  be  obligatory.  It  by  no  means,  however,  represents  the 
work  done.  The  surveys  and  plans  prepared,  and  the  numerous  dams 
and  other  works  constructed,  should  be  taken  into  account  in  estimating 
the  result. 

It  remains  to  be  added  that  the  law  of  1860  having  expired  by  its  own 
limitation  in  1870,  the  works  of  reboisement  and  gazonnemetUj  previously 
sustained  by  a  special  grant,  fell  upon  the  ordinary  budget,  and  the 
Franco-Prussian  war,  by  drawing  heavily  upon  the  resources  of  the 
government,  sadly  reduced  the  means  placed  at  the  disposal  of  the 
administration  for  the  continuance  of  the  improvements.^ 

Stillf  no  one  has  lost  faith  in  this  measure,  and  so  far  as  it  was  allowed 
to  go  it  has  been  a  success.  Bepeated  efforts  have  been  made  to  secure 
a  separate  sum  for  this  service  as  heretofore,  but  without  success. 

In  the  mean  time,  fearful  inundations  in  the  south  of  France  have 
taken  place,  which  forcibly  illustrate  the  vast  importance  of  these 
measures,  as  well  to  humanity  as  to  the  public  interests  generally.  In 
1872,  in  the  valley  of  the  Oaronne,  property  to  the  value  of  2,000,000 
francs,  and,  in  1874,  to  the  value  of  2,600,000  francs,  was  destroyed  by 
inundations.  But  a  flood  occurring  June  21-23, 1875,  presented  effects 
more  melancholy  pehaps  than  any  which  have  preceded  it — a  thousand 
lives  being  estimated  as  lost  at  Saint  Cyprien  alone,  and  a  place  of  thirty 
thousand  people  ^<  ceased  to  exist."  The  loss  of  life  in  all  is  estimated 
at  three  thousand,  and  one  hundred  thousand  were  made  homeless  in 
Southern  France  by  these  floods,  which  destroyed  property  too  vast  in 
amount  for  definite  determination ;  by  some  placed  at  300,000,000  francSi 
the  government  itself  losing  a  third  of  this  amount 

In  September  of  the  same  year,  in  the  same  river,  another  inundation 

^  The  granto  for  re&otMnefit  aod  goMonnement  were  1,500 flOO  irftooB  for  1871, 763,000 
for  1872,  763,000  for  1873.  1,163,000  for  1674, 1,183,000  for  1875,  mad  1,683.000  for  1876. 
In  each  of  the  years  1873  and  1874  the  sum  of  200,000  was  granted  for  iMiying  lands 
on  monntains. 
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ooearred,  which,  though  lees  fatal  to  faamaD  Hfe,  destroyed  the  vine 
harvest,  yalaed  at  8,0(M>,000  francs.  The  losses  in  one  department  by 
by  foor  floods,  coming  in  three  saooessive  years,  was  15,669,000  francs.^ 

THB  PIIEVENTION  OF  TORRENTS  AKONO  THE  ALPS. 

A  Statement  of  the  methods  employed,  and  the  diflScalties  to  be  over- 
come, in  preventing  the  erosion  of  torrents,  and  in  repairing  the  dam- 
ages they  may  have  done,  will  be  of  interest  wherever  there  may  be 
0(3casion  to  restrain  or  repair  snch  iiynries.  These  methods  embrace 
the  various  dams  and  other  barriers  and  devices  constmcted  by  engi- 
neers, as  well  as  the  planting  done  by  foresters,^  and  both  classes  of 
remedies  mnst  often  be  employed  for  secoring  these  resalts.* 

The  disasters  cansed  by  inundations  consist  chiefly  in  the  natnre 
and  quantity  of  the  materials  borne  down  by  the  flood,  which  they 
without  doubt  augment  in  volume  and  force.  When  these  transpcnted 
materials  consists  of  mud  the  banks  may  not  suflTer,  and  the  temporanr 
disorder  is  always  reparable,  and  sometimes  this  mud  improves  the  soil, 
and  increases  its  power  for  vegetable  growth.  But  when  these  ma- 
terials are  stones  and  gravel,  they  carry  ruin  along  their  whole  course. 

The  real  damage  from  floods  consists,  therefore,  in  the  de^^ation 
and  transportation  of  gravel  from  the  flanks  of  the  mountains  into  the 
valleys,  and  the  end  in  view  is,  therefore,  to  prevent  these  materials 
from  moving.  The  means  actually  employed  for  this  end  are  simple, 
but  before  stating  them  it  will  be  proper,  in  order  to  make  them  under- 
stood«  that  we  should  indicate  how  this  degradation  takes  place.  It  is 
in  one  of  two  ways,  vis :  By  erosion  at  the  foot  of  the  mountains — 
this  is  the  most  dangerous;  by  atmospheric  influences  under  the  tread- 
ing of  sheep  and  goats — this  is  the  more  common  manner.  Being  un- 
dermined at  the  foot,  the  mountains,  composed  of  incoherent  materials, 
loose  their  hold  and  slide;  or  being  loosened  by  the  frost,  softened  by 
the  water,  and  trodden  by  flocks,  the  soil  on  the  slope  is  washed  down 
by  the  storms. 

'Scientific  inquiry  sioee  directed  to  the  cause,  shoirs  the  origin  to  baye  been  in  tbe 
naked  yaUeys  of  the  Pyrenees,  and  speeci&Uy  that  of  the  Aode,  a  torrent  rising  2,130 
meters  above  sea-level,  and  having  most  of  its  descent  near  the  nm>er  nart  of  its  oonise. 
It  is  aboat  141  miles  long,  and  a  oonsiderable  part  once  a  fertile  plain.  The  basin 
drained  by  this  torrent  has  an  area  of  460,000  hectares,  of  which  bat  60,000  admiU  of 
the  infiltration  of  water,  the  rest  allowing  a  speedy  delivery  of  the  rain-iall,  which,  in 
the  Jane  flood  of  1875,  amoanted  to  691,000,000  cnbic  meters  in  fifty-two  hoars.  The 
result  of  the  inqairies  made  with  reference  to  Aiture  prevention  is,  that  besides  strong 
dams  for  retaining  the  waters,  the  basin  should  be  planted,  and  especially  the  waste- 
lands, with  evergreen  trees,  which  at  all  seasons  intercept  a  considerable  part  of  the 
rain.  From  thiee  years^  observation  in  this  region,  M.  tfousseaa  found  the  rain-fall  as 
lollows: 

Hmimetert.  lll]IliDet«r& 

In  winter,  in  the  open  air 179.3;  underwoods 5S.1 

Id  spriDg,  in  the  open  air 162.7;  underwoods • •  64.4 

In  summer, in  the  open  air 302. 3 ;  under  woods 169.8 

In  autumn,  in  the  open  air 323. 1 ;  under  woods 162.1 

967.4  471.4 

In  the  heavv  rain-fall  of  June,  1875,  the  amount  was  162.2  millimeters  in  the  open 
grounds,  and  106  under  the  sbelter  of  trees ;  but  this  was  a  steady  rain,  and  the  leaves, 
once  wet,  only  served  to  break  the  fall  of  rain,  and  the  evaporation  was  little  or  none 
Yet  even  this  difference  would  have  reduced  the  volume  of  the  flood  35  per  cent.  The 
estimated  cost  of  reboisement  of  140,000  hectares,  under  peculiar  difliculties.  is  16,000,000 
Mncs.— (Extract  from  AtUu  Mit&nvlogique  de  VObserwUalre  de  Paris,  in  the  £ivu0  de$ 
MtB^  ei  Jbrlto,  July,  1877,  p.  290.) 

'This  sUtement  is  translated  firom  the  Bevue  4€$  Bom €t  For^U,  1878,  p.  81 
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Thus  are  formed  immeDse  excavations  which  discharge  incalcalable 
qnantities  of  materials  into  the  torrents  which  they  border.  It  is 
estimated  that  twelve  millions  of  cubic  meters  per  annam  have  been 
passed  at  Perthios  apon  the  Darance,  near  the  Bhdne. 

Means  employed  to  prevent  this  degradation. — ^The  means  practiced  in 
the  Alps  to  prevent  this  degradation  consist  in — 

1.  The  prohibition  of  pastorage. 

2.  Banquettes,  or  general  dam& 

3.  Partial  dams. 

4.  Mule-paths. 

5.  Sustaining- walls  of  stone  laid  dry. 
G.  Drains. 

7.  The  opening  of  parallel  horizontal  belts. 

8.  Coverings  of  wood,  straw,  &c. 
0.  Plantations  of  various  kinds. 

10.  Sowing  of  forest  seeds  and  sodding. 

The  prohibitum  of  pasturage. — Pasturage,  particularly  that  by  sheep 
and  goats,  being  the  principal  cause  of  these  injuries,  should  be  wholly 
forbidden  within  the  district  to  be  regenerated. 

Banquettes^  or  general  dams;  partial  dams.-^ln  one  or  two  years  after 
taking  the  work  in  hand,  (this  time  being  necessary  to  ascertain  the 
points  where  nature  would  be  powerless  of  itself  to  consolidate  the 
ground),  they  portion  oflF  the  area  to  be  artificially  restored,  into  two  or 
three  great  zones  by  horizontal  banquettes,  about  1.5  meters  wide,  with 
the  view  of  catching  all  the  waters,  and  of  preventing  them  from  acquir- 
ing a  velocity.  After  these  general  dams,  partial  ones  are  also  made. 
These  damsare  of  variabledimensions,and  of  a  certain  form  andconstmc- 
tion ;  causing  the  deposit  above  them  of  large  accumulations  of  sediment, 
which  fill  the  bottoms  of  the  ravines,  brace  up  against  the  mass,  con- 
solidate the  two  opposite  Slopes,  which  thus  mutually  support  one  another, 
extend  the  water-level  along  the  banks,  and  deaden  by  successive  foils 
the  velocity  of  the  current.  They  are  generally  constructed  as  dry  walla, 
are  slightly  curved  upward,  and  are  considerably  higher  at  the  ends 
so  as  to  turn  the  water  from  the  banks  and  force  it  to  pass  in  the  middle. 
But  too  much  importance  should  not  be  given  to  the  curve,  which  pre- 
sents the  great  inconvenience  of  throwing  the  current  to  the  sides,  and 
causing  whirlpools,  which  wear  cavities  and  endanger  the  solidity.  It 
is  not  even  proven  that  these  curves  are  indispensable,  for  in  one  of  the 
strongest  torrents  of  the  Alps,  several  barriers  very  much  curved  down- 
ward resisted  perfectly,  which  appears  to  indicate  a  feeble  pressure. 
But  it  is  prudent  to  arch  them  a  little,  both  above  and  below,  to  prevent 
the  ends  from  being  undermined  or  turned,  which  often  happens  when 
the  wall  is  straight  on  the  other  side. 

According  to  the  resistance  they  have  to  support,  the  floor  of  the  bar- 
riers is  fastened  to  sills  of  walnut,  in  concrete  (this  is  best),  or  siooply 
formed  by  large  stones  placed  together  in  a  bed  of  concrete  that  extends 
one  or  two  meters,  and  is  protected  by  a  slope-wall,  which  they  take 
pains  to  carry  up  to  the  level  of  the  flow-line,  as  is  done  around  the 
piles  of  bridges,  with  the  view  of  preventing  eddies.  It  is  also  pmdent 
when  there  is  reason  to  expect  the  passage  of  heavy  substances,  to  damp 
the  stones  forming  the  crown  of  the  barrier  and  also  the  platform. 

The  height  of  these  barriers  ought  to  be  sufficient  to  cause  a  filling  np 
above  them  so  as  to  obliterate  the  slope  of  erosion.  Their  thidcness 
will  vary  between  a  third  and  a  quarter  of  their  height,  with  a  slope  of 
0.15"  to  0.20™  to  each  meter  in  height,  according  to  length  of  materials, 
with  the  lower  side  vertical  and  the  slope  above. 
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When  stone  cannot  be  had,  tbey  build  these  barriers  of  timbers  and 
fascineSf  but  these  can  never  be  of  much  size,  nor  are  tbey  very  dura- 
ble. They  are  only  used  in  case  of  little  ii^juries  which  vegetation  will 
easily  cover. 

MtUepathg, — ^While  building  the  partial  dams  they  open  within  the 
limits  of  tde  work  such  paths  as  are  necessary.  These  are  about  a 
meter  wide  and  have  an  easy  grade,  so  as  to  easily  pass  back  and  forth 
in  supplying  the  works*  These  paths  also  are  quite  essential  to  the 
dams  and  facilitate  the  distribution  of  labor.  Being  destined  at  a 
future  day  for  use  as  roads  for  removing  the  growth  of  wood,  they 
ought,  as  much  as  possible,  to  be  made  with  reference  to  this  use. 

Sustaining-wdlls. — In  passing  each  ravine  the  mule-paths  are  sus- 
tained by  dry  stone  walls  or  by  the  dams,  according  to  the  extent  of 
the  ravines. 

Drains. — In  the  lateral  ravines  the  simplest,  cheax>est,  and  most 
effectual  method  of  arresting  the  process  of  degradation  is  by  means  of 
drainage.  These  drains  are  made  by  throwing  into  the  bottom  of  the 
ravines  whole  trees,  with  the  heads  downward,  together  with  fascines 
and  branches,  and  then  with  powder  throwing  down  the  impending 
banks  of  earth,  which,  falling  naturally  into  the  lowest  part,  are 
crushed  to  pieces  in  falling.  They  thus  obtain  at  once,  along  the 
whole  length  of  the  ravine,  a  large  mass  of  loose  earth,  which  raises  the 
beds  of  the  channel,  sensibly  reduces  the  steepness,  and  secures  a  deep, 
uamp,  and  finely-pulverized  soil,  upon  which,  from  the  first  year^  they 
may  establish  a  good  vegetation. 

When  the  bottom  is  solid,  narrow,  and  very  steep,  it  is  necessary,  in 
order  to  prevent  sliding,  to  build  redans  in  some  places,  and  to  make 
small  dams,  and  for  these  purposes  they  employ  conical  gabions,  with 
the  open  end  above.  These  drains,  even  in  the  driest  places,  often  col- 
lect water  enough  to  form  little  springs  through  the  summer. 

Belts. — After  the  banks  have  become  thus  consolidated,  the  portions 
denuded  and  destined  to  be  covered  with  vegetation  are  divided  into 
horizontal  belts,  as  also  the  zones  aflbrding  pasturage,  when  superficial 
erosions  are  to  be  feared.  These  belts,  the  width  of  which  is  from  0.8 
to  1.0  meter,  are  nearer  together  where  the  slope  is  steeper  (being  on 
the  average  4  meters  apart),  but  must  not  be  too  near  each  other,  as 
they  are  then  liable  to  slide.  Being  sufficiently  sloping  in  toward  the 
mountain,  they  arrest  the  water  that  falls,  and  force  it  to  soak  into 
the  ground.  They  spade  into  the  slope  0.4  to  0.5  meters  deep,  as  much 
as  possible  the  year  before  planting,  so  that  the  soil  shall  have  time  to 
harden  by  the  action  of  the  atmosphere,  and  to  be  comminuted  by  the 
frost 

Packing  with  clay  and  brush. — ^In  very  steep  places  the  belts  are  sus- 
tained by  the  aid  of  a  packing  of  clay  and  brush,  or  by  dry  stone  walls. 
These  packings  and  made  with  strong  stakes,  above  which  are  fascines 
dipped  in  mud  and  packed  with  soil.  These  fascines  by  their  slow  decay 
serve  to  fertilize  the  soil,  and  to  favor  vegetation. 

Coverings.-^When  the  surface  between  the  belts  is  easily  degraded, 
or  keeps  its  place  badly,  the  parts  most  liable  to  this  accident  aie 
covered  with  brush  laid  imbricating,  rather  thick,  and  top  downward. 
They  are  also  covered  with  all  kinds  of  rubbish,  in  places  most  liable  to 
erosion.  These  coverings,  even  without  fastenings,  retain  the  soil  per- 
fectly and^protect  it  from  the  rains,  by  which  they  deaden  their  force. 
Tbey  retain  the  moisture  of  the  soil,  and  hinder  evaporation. 

In  the  zones  affording  pasturage,  the  opening  of  belts,  with  sustaining- 
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walls,  sidBeee  to  arrest  the  snrfaee-irasli ;  bnt  it  is  better  to  sod  tbem  at 
oDoe. 

Plantinff  and  mowing. — ^After  tbe  dams,  tbe  drains,  tbe  opening  of  the 
belts  and  tbelr  covering,  have,  for  tbe  time  being,  fixed  tbe  soil,  a  vege- 
tation sbonid  be  establisbed  snfficient  to  bold  it  permanently.  Bnt 
wbat  ongbt  this  vegetation  to  be,  that  shall  consolidate  tbe  snrfaoe  in 
i  sncb  a  way  as  to  prepare  it  for  all  eventnalities  that  can  possibly  be 
foreseen  f    Natnre  itself  answers  this  important  qnestion. 

In  short,  when  we  stndy  in  the  Alps  the  formation  of  great  erosions, 
we  shall  at  once  observe  that  the  loosening  of  the  soil  on  the  steep  slopes 
has  immediately  followed  tbe  destmction  of  tbe  timber,  and  that  it  has 
only  stopped  when  it  has  reached  a  limit  where  the  ligneous  vegetation 
has  snccessftilly  resisted  farther  injuries  to  the  soil. 

We  find  nowhere  npon  slopes  given  up  to  the  pasturage  of  sheep  and 
goats  that  the  soil  has  been  uniformly  consolidated  by  herbaceous  plants, 
while  we  everywhere  meet  with  sncb  grounds,  which,  after  long  periods 
of  crumbling,  have  been  fixed  chiefly  by  the  growth  of  trees.  This  is 
easily  explained.  Hie  animals  above  mentioned  pull  up  the  herbs  as 
fast  as  they  appear,  while  ligneous  vegetables  may  be  browsed  off,  bnt 
not  palled  out  by  the  roots  like  herbs,  and  it  is  this  difference  that  con- 
stitutes the  superiority  of  tree-planting  over  sodding. 

In  the  presence  of  these  results,  which  strike  every  observer,  no  one 
can  venture  to  assert  that  torrents  can  be  restrained  by  sodding  alone, 
or  deny  that  reboisement  is  the  most  effectaal  means  for  fixing  the  soil 
in  eroded  places.  Who  does  not  furthermore  know  that  woodlands,  by 
retarding  the  melting  of  the  snows,  and  by  hindering  the  flow  of  water, 
compels  it  to  sink  into  the  soil,  and  thus  contribute  to  the  supply  of 
springs,  everywhere  so  nsefblf 

An  important  question  here  arises  which  should  be  fixed  before  going 
further :  as  to  wbat  kinds  and  in  what  proportion  the  ravines  ought  to  be 
planted,  in  Order  to  fix  tbe  soil  with  certainty,  and  so  as  to  meet  the 
local  wants  in  as  satisfactory  a  manner  as  possible :  for  in  an  economical 
point  of  view  the  mountains  are  made  for  the  population,  and  should  be 
made  to  adjust  their  products  to  its  wants,  if  we  would  seek  to  cheek 
emigration,  the  evil  consequences  of  which  need  not  be  specified. 

In  gorges,  trees  of  full  growth,  by  reason  of  the  diflioulties  in  getting 
them  out,  have  but  a  sms^I  value.  Trees  of  large  size  cover  the  ground 
but  imperfectly,  and  evidently  protect  it  less  than  a  young  and  dense 
coppice.  Trees  of  feeble  size  are  not  a  temptation  to  trespassers.  Placed 
on  the  horizontal  belts  (more  widely  spaced  apart  where  the  slope  is  less 
steep)  the  young  trees,  besides  benefiting  these  belts  by  the  noistnm 
that  they  produce,  favor  the  growth  of  herbaceous  plants,  which  after 
some  years,  may  be  gathered  for  use.  This  is  a  fact  of  some  importitnce, 
sipce  among  almost  all  of  the  mountains  the  cattle  are  fed  in  winter 
with  leaves  and  young  shoots  cut  green  about  the  beginning  of  S^ 
tember. 

On  the  other  hand,  it  is  sufficient  for  stopping  these  superficial  ero- 
sions  if  tbe  lands  are  kei)t  cultivated,  and  the  intervals  between  them 
are  kept  sodded.  All  interests  are,  therefore,  satisfied  by  either  of  these 
methods. 

1.  By  planting  the  eroded  portions  in  alternate  belts  with  kinds  of 
trees  that  shoot  readily  from  their  stumps,  that  have  a  rapid  growth^ 
and  that  may  be  easily  worked  at  short  periods  of  revolution.  These 
conditions  are  offered  in  the  acacias,  ashes,  elms,  maples,  and  white- 
woods,'  and  it  is  well  to  mix  them  according  to  locality;  but  we  should 

^WiUowB,  ftldetB,  poplars,  and  lindeDB. 
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disbmst  the  acacia,  wUch  grows  vigoroasly  daring  the  first  years,  bat  is 
short  lived. 

2.  By  sodding  the  snrface  between  the  belts. 

It  has  been  said  that  bashes  were  not  safiQcient  to  protect  the  sod 
against  erosions,  and  that  large  timber  is  better.  This  assertion  is  not 
oonflrmed  by  facts ;  in  short,  among  the  Alps,  almost  all  the  old  forest 
regions  are  gnllied  by  the  watw  in  some  parts,  while  the  thin  and  low 
coppices,  which  cover  the  greater  part  of  the  steep  slopes,  are  very  sel- 
d<Mn  injured ;  or,  if  they  suffer  some  damage  after  cutting,  they  close 
them  np  very  soon  after  by  natural  growth. 

The  choice  of  kinds  being  decided,  we  should  point  out  the  means 
employed  to  insure  the  success  of  the  plantation.  After  a  thorough 
preparation  of  the  ground  in  advance,  they  open  anew  the  belts  to  the 
bottom,  and  place  the  plants  very  thickly  along  them,  covering  the 
roots  the  tenth  of  a  meter  deep  with  soil,  and  then  scatter  over  them  a 
light  coating  of  sheep- manure,  using  about  a  liter  to  the  meter  in  length. 
They  then  watw  the  plants,  and  as  this  element  is  most  needed,  they 
scatter  along  the  row  after  planting,  a  little  straw,  which  has  the  double 
use  of  forcing  the  rains  to  soak  into  the  soil  without  running  off  and  of 
preventing  the  soil  from  drying.  The  manure,  which  scumewhat 
increases  the  cost,  stimulates  the  growth  very  much  during  the  first 
years  and  insures  the  success  of  the  plantation. 

Such  are  the  means  recently  employed  among  the  Alps  to  restrain 
the  torrents  and  regulate  their  flow.  Bat  these  labors  are  not  limited 
in  their  result  to  the  consolidating  of  the  soil  and  the  prevention  of  tor- 
rents. They  bear  an  intimate  relation  to  irrigation,  which  requires  not 
only  that  the  supplies  of  water  shall  be  reliable,  but  also  that  it  shall 
be  clear ;  for,  if  not,  the  channels  would  be  filled  with  mud  at  every 
shower.  The  dams,  by  checking  the  velocity  of  the  waters,  purify  them 
of  these  sediments  with  which  they  are  charged,  and  upon  each  dam 
we  may  with  certainty  depend  for  mipply.  These  works  are,  therefore, 
the  indispensable  complement  and  dependence  of  systems  of  irrigation 
in  mountainous  regions  liable  to  erosion. 

But  it  will  not  suffice  to  close  the  breaches  made,  if  we  do  not  prevent 
the  formation  of  others.  The  immoderate  use  of  pasturage  being  the 
principal  cause  of  these  damages,  it  is  of  first  importance  that  this 
sboukl  be  regulated.  This  is  a  necessity,  and  an  imperative  duty  on  the 
part  of  communal  proprietors.  In  faci},  if  the  communes  are  proprie- 
tors, they  are  only  holding  in  usufruct  for  the  generations  that  are  to 
SQoceed  them,  as  the  good  father  of  a  family  sedcs  always  to  improve, 
and  not  to  destroy.  In  like  manner,  it  belongs  to  the  prefectoral 
authority,  their  guardians,  to  regulate  their  powers,  and  abuses  ought, 
therefore,  to  be  opposed  with  energy. 

Fortbermore,  the  present  generation  cannot  fail  to  find  a  benefit  in 
this  regulation,  since  by  its  means  they  will  be  sav^  from  losing  all 
hope  of  pasturage,  as  now  threatened  everywhere,  every  leaf  to  the 
root  being  eaten  off  by  their  starving  flocks,-*and  will  be  assured  of 
increasing  very  sensibly  the  means  of  supplying  food  to  their  animals, 
which  can  be  supplied  with  less  fatigue  and  in  greater  abundance. 

BeiulU  ohtainedf  influence  upon  the  poptUation^ — ^The  process  of  restora* 
tion  at)ove  described^  and  actually  in  operation  throughout  the  Alpine 
regions,  has  everywhere  had  an  immediate  and  remarkable  result  upon 
the  population.  There  are  none  who  now  doubt  the  complete  success  of 
the  enterprise.  It  is  worthy  of  remark,  that  the  prohibition  of  pastur- 
age has  led  to  the  suppression  of  the  flocks  which  had  been  bought  in 
the  way  of  commerce,  in  the  spring-season,  by  a  few  individuals,  to 
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devoor  in  the  snminer  months  Dot  only  their  own  pastarage«  bat  thai;  of 
the  commanes,  so  that  the  inhabitants  in  many  commnnea  now  say  that 
they  have  been  freeil  from  au  insupportable  tyranny  that  had  been 
exercised  at  their  expense  by  specolators. 

BEOBNT  LEGISLATION  IN  PRUSSIA  IN  REPBRENOB  TO  l^m  MAINTB- 
NANCE  OB  PLANTING  OP  TIMBER  POB  PBOTECTION,  AND  TO  TBM 
FOBMATION  OP  FOBEST- ASSOCIATIONS. 

The  Prnssian  Goremment,  Impressed  with  the  serioos  dangers  that 
may  result  from  the  destruction  of  forests*  under  circumstances  wliore 
their  presence  was  necessary  for  protection',  more  especially  upon  moon* 
tains,  upon  exposed  sea-shores,  and  upon  light,  sandy  soils  liable  to 
movement  by  the  winds,  has  been  seeking  for  many  years  to  find  a 
remedy,  by  legislative  enactment,  that  should  operate  with  equal  justice 
upon  both  the  owners  of  the  dangerous  property,  and  upon  that  which 
might  be  endangered.  There  were  also  many  instances  in  which  srnaU 
adjacent  pieces  of  woodland,  belonging  to  different  owners,  should  be 
managed  under  one  direction,  with  the  view  of  securing  the  greateei 
benefit  to  those  concerned.  These  two  objects  are  sought  to  be  secsaved 
by  a  law  passed  July  6, 1875. 

Before  giving  the  text  of  this  statute,  it  may  be  proper  to  present  the 
motives  that  led  to  its  passage,  and  a  short  account  of  the  differences 
of  the  regulations  among  several  of  the  Prussian  states,  with  reference 
to  the  care  of  forests.  The  complaints  that  were  made  prove  that  these 
measures  were  inadequate  to  secure  the  maintenance  or  planting  of 
forests  where  their  presence  was  necessary  for  protectioui  and  whei'e  the 
land  belonged  to  individuals  or  communes. 

From  1830  to  1848  a  law  was  draughted  for  the  adoption  of  measaree 
to  prevent  sand-fllling,  and  the  fixing  of  sands  in  inland  places,  and 
directions  were  issued  for  the  supervision  of  private  forests  in  these 
cases,  which  were  designed  to  apply  to  the  whole  country.  The  events 
of  1848,  however,  prevented  the  government  fhnn  arriving  at  any  defi- 
nite result  dt  that  time.  Various  local  regulations,  suited  to  particular 
districts,  had,  lh>m  time  to  time,  been  established,  yet  without  satistmc- 
tory  result;^  and  the  experience  from  all  these  trials  only  tended  to  show 
that  the  objects  desired  could  only  be  secured  by  general  law.  In  186S 
the  question  was  again  raised,  and  a  bill  was  submitted  before  the  Hoose 
of  Deputies  for  the  compulsory  formation  of  forest  associations;  but  the 
near  approach  of  the  end  of  the  session  caused  it  to  be  sent  to  the  Goni- 
missioner  of  Agriculture..  The  Chamber  of  Deputies,  during  the  discos- 
sion  of  the  budget  of  the  forest-service  in  1873  expressed  a  desire  to 
have  the  Gk)vernment  submit  a  prefect  to  secure  the  desired  ends,  and  a 
plan  which  had  been  prepared  with  much  care  in  18C8  was  submitte<l  Jan- 
nary  20, 1875.  Although  approved  by  both  Houses,  the  principal  dfscoa- 
sions  upon  its  provisions  was  had  only  in  the  House  of  Lords.  It  was 
finally  passed  on  the  0th  of  July,  1875,  with  some  amendments.  It  may 
be  proper,  for  the  purpose  vt  explanation  of  the  general  points  of  the 
new  law,  to  present  a  brief  notice  of  existing  legislation  in  regard  to 
the  right  of  the  state  to  the  supervision  of  the  forests. 

The  recent  law  recognizes  the  right  of  the  Government  to  exercise  its 
inspection  and  management  in  the  communal  forests  of  the  whole  ( 


^For  the  diHtrict  of  Olpe,  May  27, 1821 ;  for  that  of  SiegeD,  December  6, 1^34;  vad. 
IbrtheBailwicksof  Frensburg  and  Friedenwald,  in  the  district  of  AlteDkircben,Koveiii^ 
ber  6,  lr36.  After  the  first  attempt  at  general  legislation  failed  a  q»eoial  law  Vas  s|»- 
pUed  Jane  1,  lb54|  to  the  district  of  Wittgenstein. 
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pire,  bnt  Id  certain  provinces  under  principles  that  are  essentially  difiTer- 
eot.    These  differences  may  be  stated  under  four  principal  heads : 

1.  In  the  provinces  of  PruFsia,  Poroerania  and  Posen,  Mark  and 
Silesia  the  State  snpervision  is  restricted  to  a  consent  to  sales  or  changes 
in  the  enjoyment  of  the  forest-products  of  cities,  and  to  clearings  and 
extraordinary  cuttings  in  the  comoinnes.  In  Hanover,  its  inspection  is 
limited  to  wf^ching  over  the  maintenance  of  capacity  for  supply.  With 
these  exceptions,  the  communes  administer  their  forests  as  they  see 
proper. 

2.  In  the  provinces  of  Saxony,  Westphalia,  and  the  Rhine  the  com- 
munes look  after  their  own  forests,  but  they  are  bonnd  to  enbmit,  for 
the  approval  of  the  District  Government,  all  projects  of  sale,  clearing,  or 
extraordinary  cuttings,  conforming  themselves  for  technical  manage- 
ment, to  the  principles  sanctioned  by  the  Department.  They  are  to  em- 
ploy agents  properly  instructed  and  examined  by  the  Grovernment.  The 
district  authorities  may  cause  local  examination  to  be  made  as  to  tech- 
nical management,  according  to  annual  plans  of  production  and  working. 
The  right  of  state  supervision  in  the  formerly  Bavarian  portions  of  the 
country,  and  substantially  in  the  earldoms  of  Hoga  and  Diepholz,  in 
Hanover,  is  regulated  in  the  same  manner. 

3.  In  the  former  principalities  of  Galenberg,  Gottingen,  and  Grubenha- 
gen.  In  the  province  of  Hanover,  as  well  as  in  the  old  duchy  of  !Nassau, 
the  technical  administration  of  communal  forests  rests  with  the  State 
forest  ofBcers  ("  Ober/orstrbeamten  ^  and  '*  Oberfdrster  ").  Under  the  di- 
rection of  the  District  Government,  these  officers  are  required  to  prepare 
I^ans  for  the  general  administration,  for  the  annual  cnttingn,  and  for 
niauagement.  They  are  to  see  to  the  execution  of  these  plans,  and  to 
cause  the  expenses  to  be  properly  placed.  They  are  to  give  direction 
regarding  mast,  leaves,  grass,  and  pasturage.  The  communes  are  re- 
quired to  pay  a  fixed  sum  per  morgeu  for  these  expenses.  They  have 
no  voice  in  the  appointment  of  these  agents.  Besides  this,  the  com- 
munes of  both  sections  are  required  to  employ  and  pay  special  officers  for 
the  protection  of  the  forests,  the  appointment  of  whom  in  Nassau  is  with 
the  supervising  authority,  and  in  the  Hanoverian  part  of  the  country 
with  the  communes  under  the  direction  of  the  business  administration. 
In  both  sections,  the  technical  administration  is  limited  to  a  heariug  in 
regard  to  their  wishes  respecting  the  settlement  of  the  general  and 
annual  plans  of  administration.  The  comipunes  are  required  to  furnish 
the  pecuniary  means  necessary  for  the  execution  of  the  annual  plans  for 
cutting  and  management.  The  disposition  of  the  timber  when  cut  is 
left  to  themselves. 

4.  Finally,  in  the  former  electorate  of  Hesse,  the  working  of  the  com- 
munal forests  is  vested  in  the  ^tate  authorities,  in  the  same  manner  as 
those  belonging  to  the  Crown.  The  ^'^  StaaUrevierfdrster^  (Oberfdrster) 
fixes  the  plans  for  working  and  annual  cuttings,  which  the  Forat-inspec- 
UfTs  examine,  and  the  Oberforst  coUeffium^  as  the  judge  of  the  inspection, 
ciiuses  them  to  be  executed.  The  Revierjorster  is  required  to  execute 
these  plans,  and  to  deliver  to  the  local  authorities  all  of  the  forest  pro- 
ducts and  revenues.  In  the  disposition  of  these  products,  the  latter  are 
not  restricted.  The  Obetforsteollegium  appoints  the  forest  servants,  as 
needed  for  the  protection  of  the  forests,  and  reserves  disciplinary  power 
over  them.  The  management  of  communal  forests  is  therefore  wholly 
under  State  supervision,  except  as  in  a  very  limited  way,  united  with 
the  local  authorities. 

In  the  former  grand  duchy  of  Hesse  and  in  Hesse-Hombnrg  the  main 
points  of  the  law  are  similar,  except  that  the  presidents  of  communes 
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have  the  right  of  offering  their  obseryations  and  objections  against  pro- 
posed l^islation  and  management.^ 

In  regard  to  the  administration  of  forests  belonging  to  institutions 
(churches,  schools,  &a)  in  the  five  eastern  provinces,  a  State  supervision 
is  not  particularly  prescribed  by  law.  As  for  the  remainder,  they  are 
not  restricted  in  the  management  of  their  forests.'  In  the  former  dud^r 
of  Nassau,  the  administration  of  forests  for  all  uses,  is  left  with  the  own- 
ers. The  State  authorities  are  empowered  to  take  measures  to  prevent 
the  entire  devastation  of  woodlands.  The  proprietors  are  required  to 
furnish  the  Bevierfarster  with  statistics  of  the  annual  cuttings  and  cul- 
tivation, but  are  not  bound  to  accept  and  carry  out  any  of  his  directions 
beyond  the  restriction  of  devastating  practices.' 

Private  forests  are,  like  the  preceding,  subject  to  a  variable  legislation 
in  the  different  provinces.  In  the  old  Bavarian  provinces,  individuals 
have  not  the  right  of  clearing  or  of  entirely  cutting  off  the  foreste  located 
on  the  slopes  or  summits  of  mountains,  or  on  pebbly  ground,  or  in  places 
where  their  presence  is  necessary  to  retain  the  soil,  or  to  maintain  the 
supply  of  springs  and  rivers.  They  must  also  replant  parts  destroyed 
by  fire.  Fines  axe  imposed  for  violation  of  tbese  rules,  and  the  work  of 
reboisement  is  executed  at  their  expense.  Beyond  this  the  proprietary 
right  is  not  subject  to  restrictions.  In  the  old  duchy  of  Ifassau,  the 
administration  of  private  forests  is  left  with  the  owners,  but  the  State 
agents  may  interpose  to  prevent  clearing  and  devastation.  Owners  are 
obliged  to  make  annual  reports  of  their  cuttings,  and  upon  the  manage- 
ment of  their  woodlands,  without,  however,  being  restrained,  provided 
that  their  working  is  not  of  the  nature  of  devastation,  when  they  must 
accept  the  modifications  proposed  by  the  agents. 

In  the  old  electorate  of  Hesse,  the  forest  authorities  may  oppose  the 
devastation  of  private  forests,  and  compel  their  owners  to  replant  wasted 
portions. 

In  Hesse-Homburg,  individuals  cannot  destroy  their  forests,  and  for 
all  properties  having  an  area  of  over  20  arpents,  plans  of  cultivation 
and  of  working  must  be  submitted  to  the  authority  charged  with  in- 
spection. 

In  the  provinces  of  Schleswig-Holstein,  the  owners  of  forests  are  sub- 
jected by  the  State  to  certain  rights  of  usage  as  to  fire- wood,  in  favor  of 
villages,  and  must  work  according  to  rules  of  management,  and  may  not 
clear  without  the  permission  of  Oovernment. 

In  the  provinces  of  the  Bhine,  all  clearing  is  forbidden  without  pre- 
vious license  from  the  Government,  and  the  forestal  authorities  have 
the  right  to  forbid  all  working  contrary  to  the  principles  of  forest 
economy. 

In  the  other  provinces,  the  State  does  not  enjoy  the  right  of  inspec- 
tion that  is  exercised  over  private  forests  in  the  provinces  above  des- 
ignated ;  every  owner  has  the  right  to  enjoy  and  to  dispose  of  his  forests 
as  he  chooses,  so  far  as  the  rights  of  the  public  are  not  affected. 

Under  the  operation  of  actual  law  therefore,  in  the  different  provinces 
in  the  empire,  there  exists  a  difference  almost  fundamental  between  the 
administration  of  communal  forests  and  those  belonging  to  individuals; 
and  while  the  former  are  everywhere  subject  in  a  greater  or  less  degree  to 
the  surveillance  of  the  State,  the  latter  are  for  the  most  part  completely 
free. 

^Electorate  of  Hesee,  edict  of  organisatioD,  Jane  29, 18*21,  and  regnlatioDS  of  March 
6, 1840.  Law  of  Hesse-Hombarg  for  forest  organ  ization,  Febraary  5, 183&.  Ordinanoes 
of  grand  dochy  of  Hesae,  April  1, 18^,  December  29, 1823,  and  Jane  23, 183L 

'Bavarian  forest  law  of  March  28, 1852. 

»  Naasao,  edict  of  November  9, 1876. 
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Prussian  law  of  July  6, 1875,  concerning  forests  for  protecHonj  and  eon- 
coming  Forest  Companies. 

I.  OBNEBAL  PBINOIPLES. 

Sbo.  1.  The  managemeDt  and  working  of  forests  are  not  subject  to 
the  restrictions  of  the  general  police  that  regnlate  the  present  law. 

Particular  regulations  existing  concerning  the  working  surveillance 
and  administration  of  the  State  forests,  and  those  belonging  to  com- 
munes, societies,  and  establishments,  as  also  the  forests  of  Schleswip;- 
Holstein,  designated  under  the  name  of  BondenhoUungen^  will  remain  m 
force. 

n.  FBOTBOTIYB  MEAST7BB8  FOB  THB  PBEYBNTION  OF  DANOBB. 

Sbo.  2.  In  cases  when — 

(a)  In  consequence  of  the  sandy  nature  of  the  soil  the  adjacent  lands 
of  public  works,  or  water-courses,  either  natural  or  artificial,  might  be 
iiyured  by  moving  sands ; 

{J})  In  consequence  of  the  abrasion  of  the  soil,  or  the  formation  of 
torrents  upon  denuded  highlands,  or  the  summits  and  flanks  of  mount- 
ains, the  properties  of  those  below,  roads  or  dwellings,  are  threatened 
with  destruction,  or  with  being  covered  with  avalanches  of  earth  or 
stones,  or  of  even  being  carried  away,  when  such  properties  public 
works,  or  structures  are  located  on  the  mountains ; 

(c)  In  consequence  of  clearing  the  forests  situated  upon  the  banks  of 
canals,  or  of  natural  water-courses,  the  neighboring  lands  may  be  dam- 
aged by  the  waters,  and  when  constructions  or  public  works  placed 
under  the  protection  of  these  forests  are  in  danger  from  the  breaking 
up  of  ice ; 

{d)  In  consequence  of  the  clearing  of  a  forest  there  is  reason  to  fear 
a  diminution  of  ponds  and  streams — or; 

(«)  In  consequence  of  the  clearing  of  a  forest,  in  a  denuded  region,  or 
near  the  sea,  the  cultivations  and  villages  adjacent  may  have  occasion 
to  dread  the  disastrous  effects  of  the  winds — 

To  avert  the  danger  in  such  cases,  the  mode  of  working,  as  well  as  the 
execution  of  certain  forest  cultivation,  or  analogous  works  of  protection, 
shall  be  regulated  by  the  rules  laid  down  in  the  propositions  following: 

Sro.  3.  Proposition  of  regulation  in  conformity  with  paragraph  2  may 
be  made — 

(a)  By  any  one  whose  interests  are  menaced; 

(6)  By  the  communes,  districts,  or  by  those  concerned  in  common 
interests,  in  the  various  cases  coming  under  paragraph  2  that  may  pre- 
sent themselves  in  their  several  cppacities ; 

ifi)  By  the  police  authorities  of  the  country. 

oBO.  4»  The  proprietors,  tenants,  and  farmers  of  premises  that  may 
as  above  endanger,  are  required  to  employ  in  their  working,  all  the 
precautions  necessary  for  the  application  of  paragraph  2  of  the  present 
law,  apd  to  execute  the  forest  cultures  and  the  works  of  protection  that 
may  be  ordered.  They  will,  however,  be  allowed  an  indemnity  for  the 
damages  which  these  restrictions  upon  enjoyment  may  occasion. 

The  proprietors  have  a  right  to  ask  to  establish  and  maintain  at  their 
charge,  the  works  of  protection  ordered,  but  they  must  remain  subject 
to  the  inspection  regulated  by  paragraph  20. 

&B0.  6.  The  expense  of  establishment  and  maintenance  of  works  for 
protection,  as  well  as  of  indemnitieS|  shall  be  regulated  upon  the  fol- 
lowing principles : 


Digitized  by  VjOOQ IC 


364  BECENT  LBQI8LATI(»r  IH  PBU88U. 

Those  who  have  made  the  request,  shall  be  responsible  for  the  indem- 
nities, and  for  famishing  the  saras  necessary  for  the  establishment  and 
maintenance  of  the  works  of  protection,  and  of  the  forest-caltures  in 
paragraph  2. 

However,  in  cases  a,  i,  and  e  of  the  said  paragraph,  the  owners  of 
the  premises  endangered  shall  contribute  to  these  expenses  in  a  certain 
proportion,  which  e^l  not  exceed  the  value  of  the  damages  to  be  pre- 
vented. 

The  owners  of  the  dangerous  premises  shall  also,  in  all  cases  included 
in  paragraph  2,  contribute  to  these  expenses  of  works  of  protection  in 
a  proportion  that  shall  not  exceed  the  difference  in  amount  of  value 
they  will  derive  in  conseqnence  of  such  regulations. 

Sbo.  6.  Every  proposition,  in  so  far  as  it  does  not  bring  the  public 
interests  into  question,  may  be  withdrawn  prior  to  the  determination  of 
its  regulation  by  the  Tribunal  of  Forest  Protection ;  but  in  the  cases 
a,  &,  and  e  of  paragraph  2,  after  the  publication  of  the  rules  of  the  com- 
mission, it  shall  not  be  withdrawn  until  its  author  shall  have  paid  his 
quota  of  the  indemnities,  and  of  the  expenses  of  construction  of  the 
works  of  protection. 

Seo.  7.  The  committee  of  the  circle  and  in  the  provinces  of  the  prin- 
cipality of  HobenzoUern,  the  committee  of  bailage  shall  be  judges  in 
this  question,  and  shall  fix  the  rules  to  be  observed  in  each  particular 
case,  as  also  the  indemnities  and  the  charges  (section  5).  These  com- 
mittees  shall  be  known  under  the  name  of  the  Tribunal  of  Forest  Pro- 
tection. 

The  procedures  before  this  tribunal,  appeals  flrom  its  decisions,  and 
the  procedures  in  cases  of  appeal,  shall  be  in  conformity  with  the  rules 
of  common  justice.  Proceedings  before  this  tribunal  shall,  however,  be 
subject  to  the  following  rules : 

Seo.  8.  Propositions  for  regulation,  in  conformity  with  paragraph  2, 
shall  be  submitted  in  writing  to  the  competent  tribunal. 

The  dangerous  premises,  as  well  as  those  menaced,  and  the  kind  of 
danger  shall  be  therein  exactly  indicated,  and  a  project  of  measures  to 
be  taken  for  protection,  shall  be  also  annexed. 

The  competence  of  the  tribunal  shall  be  determined  by  the  looition  of 
the  dangerous  lands.  Whenever  the  proposition  emanates  from  the 
district  itself,  or  is  directed  against  it«  the  judicial  administration  shall 
decide  as  to  what  is  the  competent  tribunal. 

Seo.  9.  The  tribunal  shall  charge  one  of  its  members,  or  if  need  be, 
an  expert,  as  a  commissioner  for  examining  the  question  in  its  general 
as))ect,  and  upon  the  spot,  and  to  make  a  report  containing  all  necessaxy 
evidence. 

Seo.  10.  The  tribunal  may,  upon  the  proposition  of  this  commission, 
or  of  the  parties  interested,  before  giving  judgment,  decide  whether 
there  is  danger  within  the  meaning  of  paragraph  2,  and  may  suspend 
all  discussions  until  <this  point  is  settled. 

The  commissioner  shall,  before  deciding  the  question,  prepare^a  writ- 
ten proposition,  which  shall  be  open  for  the  inspection  of  those  inteis 
ested,  in  accordance  with  section  13. 

Seo.  11.  The  examination  by  the  commissioner  in  the  preparation  of 
his  plan  of  regulation,  shall  bear  npon  the  following  points: 

1.  The  pointing  out  of  the  dangerous  premises  and  of  the  premises 
endangered. 

2.  The  restrictions  to  be  imposed  in  the  working  of  the  dangerous 
premises. 

3.  The  establishment,  maintenance,  and  supervision  of  the  forest  col- 
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tnres  necranory^  and  the  aoalogoas  works  of  proteotion  tbftt  may  be  re- 
qoired. 

4.  The  nature  of  the  indemtiity : — By  whom  sboald  it  be  paidt  In 
what  proportions  t  What  sboald  belts  amounts,  and  within  what  time 
onght  this  as  well  as  the  expenses  of  the  works  of  protection  to  be  pro- 
vided! 

Beo.  12.  To  the  project  of  regnlation  there  shall  be  annexed  a  report 
wherein  shall  be  fixed  the  advice  prepared,  and  wherein  shall  be  dis- 
CQSsed  the  qnestions  that  may  be  raised. 

Seo.  13.  -The  commissioner  shall,  within  fonr  weeks,  deposit  with  the 
president  of  the  commnne  of  the  territory  wherein  the  lands  in  ques* 
tion  are  located,  his  advice  aad  the  rales  he  recommends,  in  order  that 
the  proprietors,  tenants,  and  farmers  of  the  dangeroas  premises,  as  well 
as  those  whose  interests  are  endangered,  may  take  knowledge,  and  he 
shall  give  notice  to  those  interested  of  his  having  done  this.  If  the 
proposition  emanates  from  a  commercial  association,  or  from  the  po- 
lice anthority  of  the  country,  the  advice  and  rales  for  regulation  shall  be 
notified  to  them.  At  the  same  time  the  commissioner  shall  convene  all 
those  interested  for  an  oral  discnssion  apon  the  objections  raised  against 
the  project  of  regulation,  giving  notice  that  all  objections  after  this  con- 
ference will  be  rejected  by  the  tribunal  for  forest  protection. 

In  this  oral  discussion,  the  commissioner  will  examine  the  objections 
and  the  counter-propositions,  and  will  determine  the  points  upon  which 
the  members  cannot  agree. 

Seo.  14.  The  tribunal  shall  Judge  of  all  complaints  formally  pre- 
sented  concerning  the  conduct  of  affairs  by  the  commissioners. 

Beg.  15.  When  there  are  no  objections,  and  when  the  public  interests 
are  not  affected,  the  tribunal  may,  without  farther  information,  adopt 
and  legalize  the  regulations.  Notice  of  the  decision  shall  be  given  the 
partiea  interested,  and  in  these  notices  there  shall  be  allowed  ten  full 
days  to  allow  time  for  their  request  for  appeal  and  for  oral  discussion. 
If  no  objection  is  made,  the  decision  of  the  tribunal  shall  be  of  full 
effect  from  the  day  it  is  declared. 

Sec.  16.  In  case  of  oral  discussion  before  the  tribunal,  the  parties  in- 
terested in  the  danger,  the  proprietors,  tenants,  or  lessees  of  the  dan- 
gerous property,  and  those  entitled  to  servitudes  and  the  author  of  the 
proposition  (sections  4, 5,  and  No.  4  of  section  11)  shall  be  convened  by 
special  letters;  all  other  persons  who  may  have  any  interest  whatever 
in  the  question  shall  be  notified  by  a  note  inserted  in  the  official  bulletin 
of  the  circle  or  district,  with  advertisement  published  one  week,  that 
in  case  of  non-appearance  the  matter  will  be  decided  in  accordance  with 
the  deliberations  had. 

The  ordinary  tribunals  shall  be  competent  judges  of  such  questions 
as  may  be  raised  concerning  the  existence  or  extent  of  private  rights. 

Beo.  17.  The  contribution  to  indemnities  and  to  the  expenses  of  estab- 
lishment of  works  of  protection  (section  5)  imposed  by  regulation  upon 
proprietors  or  lessees  of  the  dangerous  or  endangered  property  shall  be 
home  by  these  lands  in  manner  similar  to  the  common  public  charges. 

This  contribution  shall  be  laid  upon  each  parcel  proportionally  ac- 
cording to  an  assessment.  The  arrears  due  by  the  farmers  and  other 
lessees  of  the  products  of  the  land  in  question  may  be  recovered  in  man- 
ner officially  provided,  reserving  to  the  latter  due  recourse  to  the  pro- 
prietors. The  restrictions  imposed  upon  the  owners  of  dangerous  lands 
and  of  lands  endangered,  shall  be  inserted  in  the  cadastral  register 
under  the  head  of  objects  sapervised  by  the  authorities.  This  inser- 
tion shall  be  made  on  the  order  of  the  president  of  the  tribunal. 
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Bbo.  18.  The  tranfiaotioDS  and  debates  pending  the  oonrae  of  proceed- 
ings, as  well  as  the  insertion  in  the  eadastre,  and  the  reports  fnrnished 
by  the  tribanals  or  other  antbohties,  shall  be  exempt  from  stamp  dnties 
and  gratuities,  and  the  actual  expenses  only  shall  be  antborijBed. 

The  commissioners,  when  not  members  of  the  Tribunal  of  Forest  Pro- 
tection, and  the  experts,  when  called,  in  whatever  concerns  their  ex- 
penses and  the  cost  of  travel  and  sojourn,  shall  be  paid  in  conformity 
with  the  regulation  of  April  25, 1836,  and  the  subsequent  decisions  that 
may  have  been  had  upon  this  subject. 

1^0  member  of  the  tribunal,  when  appointed  a  commissioner,  diaU 
claim  repayment  for  traveling-expenses  in  fixing  the  regulation  of  coat. 

8£a  19.  The  cost  of  necessary  proceedings  shall  be  defrayed  by  the 
common  treasury  of  the  circle;  bat,  if  the  motion  emanates  from  the 
police  authority  of  the  country,  it  should  be  fNud  by  the  latter.  It  shall 
be  supported  by  the  author  of  the  propositions  alone  whenever  they 
may  be  rejected  or  withdrawn;  otherwise  the  regulation  of  costs  shall 
be  fixed  in  conformity  with  the  rules  laid  down  in  paragraphs  4  and  5 
of  the  present  law,  relating  to  the  payment  of  indemnities  and  expenses 
occasioned  by  the  aforesaid  constructions. 

Sbo.  20.  The  execution  of  regulations,  in  particular  the  appOTtionment 
and  collection  of  the  contributions  fixed  upon  for  indemnities  and  ex- 
penses of  construction  of  works  of  protection,  the  payment  of  indemni- 
ties, and  of  supervision  of  execution,  the  payment  for  works  ordered, 
and  the  observation  of  prescriptions  of  regulation  devolve  upon  the 
president  of  the  Tribunal  of  Forest  Protection. 

Every  reclamation  against  an  order  of  the  president,  contrary  to  regu- 
lations, should  be  filed  within  ten  days  after  the  notification  of  the 
order  for  judgment  by  the  tribunal. 

Sbo.  21.  In  case  of  urgency,  the  president  of  the  tribunal  may,  in  the 
public  interest,  and  before  any  legal  decision,  take  such  measures  as  may 
be  necessary  to  stop  any  enterprise  which  may  augment  the  danger,  by 
modifyiug  the  working  of  the  land.  These  orders  should  be  taken  in  the 
way  of  legal  restraint,  conformably  to  paragraphs  79  and  81  of  the 
royal  ordinance  of  December  18, 1872. 

Every  reclamation  against  the  orders  or  penalties  imposed  for  contra- 
ventions may  be  filed  with  the  tribunal  of  the  administration  within  tea 
days  after  notification. 

Seo.  22.  Every  subsequent  modification  of  regulations  should  be  pro- 
posed by  the  parties  interested,  and  will  be  under  the  same  instructiona 
as  in  the  case  of  a  primary  regulation. 

in.  OONGEBNINa  FORBST  OOMPAJflES. 

Sec.  23.  In  cases  where  lands  in  forests,  acyoining  or  surrounded  l^ 
others,  cannot  be  conveniently  worked  except  by  a  common  assodaiiioa 
of  the  proprietors,  theo,  upon  the  proposition — 

(a)  Of  each  individual  proprietor; 

(ft)  Of  the  commune  of  the  circle  or  bailage,  or  of  a  communal  assot 
ciation  of  the  same  kind,  upon  the  territory  of  which  the  lands  are 
located;  or 

{o)  Of  the  authority  of  the  police  of  the  country; 

The  proprietors  in  question  may  unite  to  form  a  forest  company,  tout 
the  purpose — 

1.  Of  regulating  and  obtaining  a  common  protection,  and  of  takfag 
the  measures  necessary  to  secure  a  convenient  working  of  the  lands  <tf 
the  company; 
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2.  Of  administering  in  common^  and  according  to  a  uniform  plan  of 
working,  nnder  tde  mlcB  of  forcBtal  economy,  the  forests  of  the  com- 
pany. 

8eo.  24.  A  company  is  only  permitted — 

(a)  In  the  case  mentioned  in  paragraph  23,  No.  1,  whenever  the  ma- 
jority of  the  interests,  ascertained  by  the  revennes  of  the  land,  as  indi- 
cated l^  the  cadaster,  shall  have  snbscribed  to  the  proposition. 

(b)  In  the  case  mentioned  in  paragraph  23,  No.  2,  whenev^  at  least 
a  third  of  those  interested  shall  have  adopted  the  proposition,  the  reve- 
noe  of  their  lands  exceeding  at  least  one-half  of  the  cadastral  revenue  of 
all  the  lands  to  be  pat  in  common. 

Sbg.  25^  The  legal  relations  of  the  company  and  of  its  members  shall 
he  regulated  by  statutes.  The  principle  of  this  regulation  is  as  follows: 
No  change  shall  be  bronght  to  bear  in  the  manner  of  enjoyment  or  of 
particolar  property  of  those  interested. 

The  statntes  shall  be  adopted  by  the  majority,  as  aecertained  by  para- 
graph 24. 

Sbo.  26.  The  statutes  should  contain^ 

1.  The  name,  locality,  and  object  of  the  company. 

2.  An  exact  description  of  each  particular  piece  of  land,  and  of  the 
extent  of  the  company^s  property. 

3.  For  companies  formed  for  the  object  defined  in  paragraph  23,  No. 
2,  the  mode  of  administration,  the  plan  of  working,  and  the  proceedings 
to  be  had  in  introducing  modifications,  as  well  as  the  administrative 
roles  to  be  observed  till  the  establishment  of  a  plan  of  working. 

4b  The  restrictions  and  obligations  imposed  upon  the  associates. 

5.  Tke  relations  between  the  associates  and  those  entitled  to  servi- 
tudes. 

6.  The  participation  of  each  one  in  the  benefits  and  burdens  (section 
27)  and  in  voting. 

7.  The  formalitieB  by  which  the  partition  lists  should  be  published, 
and  the  time  within  which  reclamations  should  be  examined. 

8.  The  internal  organization  of  the  company  and  their  duties. 
Every  company  shall  have  a  president,  who  in  all  cases,  and  in  the 

acts  and  processes  in  which  the  law  requires  some  one  to  answer,  shall 
be  charged  with  representing  it,  according  to  formalities  regulated  by 
statute. 

Sbo.  27.  The  participation  of  each  associate  in  the  common  organiza- 
tion shall  be  fixed  in  tiie  statutes  for  the  whole  period  of  duration  of 
the  company,  according  to  the  following  principles,  in  the  absence  of 
other  verbal  conventions  agreed  upon  by  those  interested : 

(a)  In  the  case  stated  in  paragraph  23,  No.  1,  each  associate  shall 
himself  administer  his  land  and  support  its  expenses ;  but  the  cost  of 
the  common  organization  shall  be  divided  among  all  the  associates  in 
proportion  to  the  net  revenue  of  each  from  his  land,  as  shown  by  the 
cadaster. 

{b)  In  the  case  stated  in  paragraph  23,  No.  2,  the  benefits,  charges, 
uid  expenses  of  the  common  working  of  the  forests  of  the  company 
shall  be  divided  among  all  the  associates  in  proportion  to  the  capital 
value  of  the  funds  and  the  area  of  his  domain. 

In  the  latter  case  it  is  always  permitted  to  a  proprietor  to  clear  and 
sen  to  his  own  profit,  before  entering  the  company,  the  area  ready  for 
working;  but  in  this  case  he  must  defray  alone  the  first  expense  of  re- 
boisement  In  like  manner,  each  aasociate  proprietor  of  a  piece  of  land 
Mt  wooded  diaU  be  held  to  sow  or  plant  at  his  own  expense.    In  both 
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cases  they  will  be  required  to  render  an  aceonnt  to  their  afmociates  in 
the  establishment  of  their  quota  of  the  first  expenses  of  cnltiTation. 

Seo.  28.  Unless  agreed  upon  to  the  contrary,  the  proportion  of  votes 
allowed  to  each  associate  shall  be  regulated  according  to  their  partici- 
pation in  the  charges  and  benefits.  Tbe  share  of  the  smallest  interest 
shall  be  taken  for  unity,  and  there  shall  be  no  account  made  of  the  frac- 
tions of  unity.  Erery  associate  shall  have  the  right  to  give  at  least 
one  vote,  and  no  one  shall  be  allowed  to  represent  more  than  two-fifths 
of  all  the  votes. 

Sec.  29.  The  obligation  to  contribute  to  the  company's  charges  rests 
upon  the  laud  put  in  common,  and  shall  assimilate  to  the  common  pub- 
lic charges. 

The  charges  shall  be  divided  proportionally  upon  each  parcel  of  land, 
according  to  a  schedule  of  parcels 

The  arrears  due  by  the  farmers  or  tenants  of  the  lands  in  qnestion 
may  be  recovered  in  the  manner  of  legal  collection,  saving  recourse  of 
the  latter  against  proprietors. 

Seo.  30.  If  the  lands  of  the  society  are  burdened  with  servitudes, 
their  proprietors  should  bring  all  the  restrictions  that  may  appeal  to  the 
interests  of  the  company  in  allowing  indemnities  to  those  interested. 

Seo.  31.  The  creation  of  a  forest  company  will  be  authorized  by  the 
committee  of  the  circle,  and  in  the  principality  of  Hobenzollem  by  the 
committee  of  bailage. 

These  two  committees,  therefore,  take  the  designation  of  ^*  the  Tribunal 
of  Forest  Protection." 

The  application  should  be  made  in  writing  to  the  tribunal  of  the  dis- 
trict within  the  territory  of  which  the  lands  to  be  put  into  common  in- 
terest are  located,  either  wholly  or  the  greater  part.  When  it  emanates 
from  tbe  circle  itself  (or  bailage  in  the  principality  of  fiobenzoUem), 
the  judicial  administration  will  designate  the  tribunal  competent  to  give 
authority.  The  proposition  should,  for  each  piece  of  land,  indicate  the 
location,  state  the  specifications  of  the  cadaster,  and  give  a  complete 
report  of  each. 

Seo.  32.  The  tribunal  shall,  in  conformity  with  paragraph  9  of  the 
present  law,  examine  the  application  upon  the  spot,  through  a  commis- 
sioner, who  shall  be  instructed  to  convene  all  those  who  are  interested 
for  a  discussion  of  the  proposition.  This  meeting  shall  be  called  by 
writing,  with  the  advertisement  that  the  absentees  will  be  considered 
OS  accepting  the  decisions  of  the  members  present. 

Seo.  33.  If  the  formation  of  the  company  is  not  concluded  (sections 
23, 24, 32),  the  commissioner  stops  further  discussion,  and  the  tribunal 
in  this  case  rejects  the  application  by  a  recorded  vote. 

Seo.  34.  In  the  opposite  case,  the  commissioner  should  conform  to 
the  prescriptions  of  the  present  law,  and,  after  particular  consideration, 
he  should,  with  the  concurrence  of  those  interested,  or  with  a  committee 
appointed  by  them  for  this  purpose,  elaborate  a  plan  of  statutes,  and 
regulate  the  restrictions  relating  to  servitudes,  unless  the  laws  in  force 
may  enable  to  secure  their  extinction,  and  to  secure  the  indemnities  that 
should  be  allowed  to  those  having  an  interest. 

This  plan,  and  these  regulations,  shall  be  according  to  the  formalities 
indicated  in  paragraph  13,  and  it  shall  be  mode  known  and  submitted 
for  the  approbation  of  those  having  an  interest 

Seo.  35.  In  the  mean  time  the  commissioner  shall  convene  for  oral 
discussion,  those  having  an  interest  and  those  having  rights  of  use,  noti- 
fying them  that  absence  on  their  part  will  be  consideiid  as  a  token  of 
consent  to  the  project. 
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In  this  oral  diseDwion  tlM  comiBiseioiier  shall  examiae  thd  otigectioiis 
raised  against  the  project  of  statutes,  or  against  the  regulation  of 
reatrietions  of  servitades,  and  of  the  oorresponding  indemnities,  and 
shall  fix  the  points  upon  whkdi  an  agreement  cannot  be  gained. 

He  shall  submit  the  disemsoon  to  the  tribunal,  with  his  advioe  upon 
qnestioBS  of  necessity. 

Seo.  36.  If  the  pojeet  of  statutes  m  not  agreed  upon  in  the  oral  dis- 
ewekm  hy  the  majority  vote  specified  in  article  25,  the  tribunal  shall 
declare  by  resolution,  the  rejection  of  the  proposi^s  for  establishing  a 
forest  company. 

Seo.  37.  In  the  opposite  case,  the  tribunal  shall  establish,  by  a  defini- 
tiTe  decision,  that  there  exists  a  necessity,  in  conformity  with  para- 
graph 23,  of  uniting  the  proprietors  having  interest  in  a  forest  company, 
in  case  the  statutes  have  been  accepted  by  the  vote  legally  necessary^- 
if  they  conform  to  the  principles  of  law,  and  if  they  ii\|ure  no  public 
interests.  If  no  objections  are  raised  upon  these  various  questions,  the 
tribunal  shall  declare  the  constitution  of  the  company  as  adopted,  ac- 
cording to  its  statutes.  At  the  same  time  the  tribunal  shall  take  cogni- 
zance of  the  observations  that  have  be^i  made,  the  rules  of  restriction 
upon  servitudes,  and  the  fixing  of  the  corresponding  indemnities. 

Sec.  38.  If  the  formation  oi  a  forest  company  is  decreed,  and  the 
decisions  precedent,  in  paragraph  37,  are  concluded,  the  tribunal  shall 
ratify  the  statutes.  The  company  shall  be  constituted  acccmKng  to 
these  statutes,  which  shall  possess  the  force  of  law. 

Sbo.  39.  The  restrictions  and  charges  imposed  upon  the  owners  of 
the  lands  belonging  to  the  comp  any  should  be  recorded  in  tJie  cadastre, 
undw  the  head  of  articles  to  be  supervised  by  law.  This  record  shall 
be  made  upon  the  order  of  the  president  of  the  tribunal. 

Sbo.  40.  The  rules  of  paragraph  14  are  applicable  to  the  procedure 
followed  before  the  commissioner,  and  those  of  paragraphs  18  and  19  as 
regards  the  payment  of  expenses.  These  expenses,  if  they  have  not 
been  placed  by  the  tribunal  to  the  charge  of  a  part,  shall  be  borne  by 
the  associates,  in  the  proportions  indicated  by  paragraph  27  of  tJie 
present  law,  and  inscribed  in  the  statutes  in  the  chapter  of  charges. 

Ssa  41.  Procedures  before  the  Tribunal  of  Forest  Protection,  appeals 
firom  its  decisions,  and  procedures  in  cases  of  appeal,  shall  be  in  con- 
formity with  the  rules  established  by  law  for  the  administrative  tri- 
bunals. 

3bo.  42.  The  company  may,  in  its  own  name,  acquire  the  rights  and 
make  contracts  to  do  upon  estates  every  act  proper  and  consistent  with 
j  Qstice,  as  plaintiff  or  defendant.  Each  company  shall  have  legal  resort 
to  the  tribunal  where  it  has  its  seat. 

Sbo.  43.  The  ccmipany  is  responsible  for  its  engagements.  Any 
debts  w  hich  it  cannot  pay  shall  be  borne  by  all  the  associates,  in  the 
proportion  determined  by  the  statutes. 

Seo.  44.  Every  company  thus  formed  is  placed  under  the  supervision 
of  the  State.  Each  tribunal  of  forest  protection  shall  exercise  this 
supervision  in  conformity  with  the  statutes  of  the  compsmy,  and  to  the 
same  extent  that  the  law  confers  upon  them  the  supervision  of  com- 
ranaes. 

In  cases  of  urgency,  the  president  of  the  tribunal  may,  in  the  name 
of  the  latter,  take  any  action  that  may  be  necessary.  All  protests 
against  these  measures  shall  be  judged  I^  the  administrative  tribunal. 

Sbo.  45.  If  in  course  of  time  it  becomes  necessary  to  modify  the 
statutes,  the  same  procedures  shall  be  followed  as  were  adopted  in  be* 
ginning  for  their  establishment. 
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Sec.  46.  In  case  of  the  dissolatioD  of  a  company^  established  on  the 
basis  of  paragraph  23,  No*  2,  each  associate  shall  recover  possessioa  <rf 
his  land,  for  management  to  his  own  profit.  Beyond  this,  unless  other- 
wise stipulated  in^  the  statates,  the  materials  existing  in  the  company'^ 
forest  shall  be  divided  among  all  the  associates,  in  proportion  to  capital- 
valne  of  material  of  each  at  the  time  when  the  company  was  formed* 

If  the  value  of  material  at  that  time  is  less  than  that  at  first,  the 
difference  in  deficiency  shall  be  made  np  by  those  to  whom  Uie  forest  has 
gained  a  greater  value* 

IV.  PABTITION  OP  COMMUNAL  FOBESTS. 

Seo.  47.  Every  application  for  partition,  authorized  by  law,  in  the 
case  of  a  forest  belonging  to  a  commune,  or  to  a  company,  which  may 
by  this  dissolution  be  compromised  in  the  economy  of  its  working,  must 
be  approved  by  a  majority  of  those  interested  in  the  partition. 

V.  TEMPOBABT  BSOULATIONS. 

Sec.  48.  In  provinces  of  the  monarchy  where  there  are  at  present 
no  tribunals  of  administration,  the  duties  conferred  upon  them  by  the 
present  law  shall,  until  their  establishment,  be  exercised  in  the  first 
resort  by  special  tribunals,  to  be  known  as  Tribunals  of  Forest  Protec- 
tion, according  to  the  wants  of  each  circle,  and  after  the  prescriptions 
of  the  following  paragraph  ^  and  in  the  second  resort,  by  the  provincial 
deputations.    (Sections  40  and  41,  laws  of  March  8, 1871.) 

Sec.  49.  The  Tribunal  of  Forest  Protection  shall  be  composed  of  the 
chief  of  the  circle  as  president,  and  ^  six  members  nominated  by  the 
assembly  of  the  circle,  by  the  ai>solute  majority  of  votes.  With  the  ex- 
ception of  the  military  on  duty,  any  Gkirman  citizen  is  eligible*— 

(a.)  Who  has  his  domicile  in  the  circle, 

{b.)  Who  is  in  eiyoyment  of  his  civil  rights. 

It  is  furthermore  required  that  he  shall  have  completed  his  twenty* 
first  year,  and  that  the  care  of  his  property  has  not  been  taken  from  him 
by  a  judicial  council.  Clergymen,  servants  of  churches,  and  teachers 
of  elementary  schools  cannot  be  members  of  this  tribunal.  Officials 
in  the  judicial  order  (among  whom  those  technically  members  of  Tribu- 
nals ot  Oommerce  and  Industry  should  not  be  reddened),  sate  ineligible 
to  this  place,  unless  by  consent  of  a  competent  ministry. 

Members  are  elected  for  six  years.  Every  two  years  the  assembly 
will  renew  them  by  drawing  out  a  third  by  lot,  but  the  members  so 
drawn  can  be  re-elected.  They  are  to  take  the  oath  at  the  hand  of  the 
president,  and  cannot  be  removed  except  by  a  decision  of  the  deputa* 
tion  for  home  matters.  They  will  receive  from  the  communal  treasury 
a  payment  for  their  services.  The  diet  of  the  circle  decides  the  amount. 
.  Seo.  50.  The  tribunal  may  deliberate  when  three  persons,  including 
the  president,  are  present.    Their  decisions  are  fixed  by  a  m^ority. 

When  the  object  of  discussion  affects  the  interest  of  any  member  of 
the  tribunal,  or  that  of  one  of  his  relatives,  or  of  one  allied  in  direct  pr 
collateral  line  within  the  third  degree,  he  cannot  take  part  in  the  ddib* 
erations.  When  a  tribunal  finds  itself  thus  incapacitated  for  business, 
the  provincial  deputation  may  bnng  tlie  afEoirs  before  the  tribunal  of  a 
neighboring  district. 

Seo.  51.  Until  the  establishment  of  a  tribunal  in  each  circle,  all  ap- 
plications (sections  3  and  23)  should  be  addressed  to  the  chief  of  the 
circle,  who  will  be  charged  with  organizing  at  once  a  tribunal  of  forest 
protection. 
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In  nrgent  oases,  the  chief  of  the  circle  shall  take,  conformably  with 
section  23,  all  the  measures  that  may  be  necessary. 

8bo.  52.  The  requirements  of  paragraph  49,  50  and  51  are  equally 
applicable  to  the  circles  of  free  cities ;  only  that  the  chief  of  the  circle 
shall  in  that  case  be  replaced  by  the  burgomaster,  and  the  assembly  of 
the  circle  by  that  of  the  deputies  of  the  city. 

VI.    PENAL  REGULATIONS. 

Sbo.  53.  Every  owner,  tenant,  or  farmer  who  shall  cut  down  wood 
contrary  to  the  prohibitions  of  paragraph  20,  shall  be  liable  to  a  fine  of 
double  the  value  of  the  wood  cut. 

Every  violation  of  an  article  of  regulation  required  or  forbidden,  in 
manner  of  special  working,  shall  be  punished  by  a  fine  not  exceeding 
100  marcs  (about  $25). 

Seo.  54.  The  minister  of  agriculture  is  charged  with  the  execution 
of  the  present  law. 

SWITZERLAND. 

Beeent  Federal  law  for  Beboisement 

In  former  times,  no  regard  whatever  was  paid  to  the  maintenance  of 
forests,  and  the  few  regulations  that  were  adopted,  referred  rather  to 
the  mode  of  using  their  products  and  to  commercial  affiiirs,  than  to  im- 
provement. But  to  this  general  statement  an  exception  should  be  made 
since  ancient  times,  with  respect  to  cases  in  which  woods  in  certain 
places  served  to  protect  houses,  roads,  or  valuable  property  against 
avalanches.  During  the  first  thirty  years  of  the  present  century,  the 
attention  of  intelligent  persons  began  to  be  turned  toward  measures  for 
the  preservation  of  forests;  but  the  extraordinary  devastation  from 
storms  and  other  agencies,  in  1835,  gave  rise  to  the  most  active  forestal 
legislation.  Attentive  observers  saw  that  the. destructive  force  of  the 
waters  was  greatly  increased  by  the  inconsiderate  clearing  of  entire 
slopes,  and  that  the  rapid  discharge  of  the  waters  occasioned  extensive 
erosions.  The  reports  made  by  experts  appointed  by  the  Swiss  Society 
of  Public  Utility  for  the  inspection  of  the  ravaged  districts,  and  for 
inquiry  into  the  causes,  entirely  confirmed  this  observation,  and  strongly 
attracted  public  attention  to  the  necessity  of  adopting  measures  for  the 
protection  of  the  forests.  The  increased  prices  of  wood,  resulting  from 
the  development  of  new  industries,  gave  further  importance  to  the  for- 
ests, and  created  a  demand  which  often  brought  this  material  from 
places  distant  from  those  where  it  was  used. 

Prom  this  period  legislation  became  frequent,  and,  in  most  of  the  can- 
tons laws  for  protection  and  management  were  enacted,  but  not  upon  a 
uniform  plan,  and  often  quite  short  of  the  real  wants  of  the  occasion. 
In  Schwytz  and  Zug,  no  regulations  were  made.  In  Appenzall,  Glaris, 
Uri,  XJnterwald,  and  Basle-Campagne,  only  a  few  rules  were  estab- 
lished, but  without  a  personal  forestry  service.  In  the  other  cantons 
the  regulations  were  more  or  less  complete,  but  so  different  that  a  con- 
cise account  of  their  provisions  could  not  be  given.  One  of  the  best  of 
these  systems  was  that  enacted  in  the  canton  of  Yaud.  In  fact,  it  had 
but  one  serious  fault,  which  was  in  the  sections  relating  to  the  gather- 
iug  of  leaves  and  litter  for  bedding  and  fertilizing.  Among  the  better 
daisft  of  forest  regulations  may  also  be  mentioned  those  established  in 
the  cantons  of  St.  Qall,  Grisons,  Tessin,  Lucerne,  Berne,  Freyburg,  Ya- 
laiS)  and  Soleuie. 
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Hitherto  tliese  forestal  regulations  had  beeo  entirely  under  the  author- 
ity of  the  separate  cantons ;  bat  experience  showed  every  year,  more 
and  more,  the  absolute  necessity  of  certain  general  regulations,  espe- 
cially in  matters  relating  to  the  water-courses  and  forests,  for  protection. 
The  Swiss  Federal  Oovernment,  on  the  8th  of  May,  1858,  decided  to 
cause  an  inspection  to  be  made  of  the  forests  upon  the  high  mountains, 
from  which  the  principal  water-courses  of  the  country  flow.  The  inquijy 
was  to  embrace  every  fact  bearing  upon  forestal  economy,  the  regula- 
tion of  the  waters,  and  geological  conditions.'  From  a  report  made  in 
1861,  we  derive  the  following  facts : 

Total  area  of  the  countryi  8,183,599  acres. 

Wooded  area,  general  average,  18.8  per  cent.' 

(The  least  proportion  is  in  the  canton  of  Uri,  where  it  is  but  6  per 
cent.;  the  greatest  is  in  SchafEbnsen,  where  it  is  36.1  per  cent.) 

Forests  owned  by  the  State,  and  by  communes  and  individuals  un- 
known, in  12  cantons.  But  in  most  of  the  remainder,  the  larger  part 
belongs  to  communes;  although  in  Geneva,  Tburgovia,  and  Zurich,  the 
larger  part  belongs  to  private  owners. 

Annual  production  as  actually  worked,  89,354,300  cubic  feet. 

Annual  normal  production,  118,374,000  cubic  feet. 

J^umber  of  families  (census  of  December,  1860)  537,728,  averaging 
4.8  persons  in  each. 

Gonsumption,  224  cubic  feet  per  family,  or  118,167,040  cubic  feet  per 
annum. 

Excess  of  consumption  over  production  31,884,130  in  21  cantons,  and 
3,071,390  less  in  4  cantons;  excess  of  consumption  for  the  whole 
country,  28,812,740  cubic  feet. 

Exportation,  12,431,000  cubic  feet;  importation,  6,816,000  cubic  feet; 
excess  of  exportation  over  importation,  5,615,000  cubic  feet. 

Difference  between  production  and  consumption,  34,427.740. 

From  these  data  it  appeared,  that  the  forests  supplied  only  76  per 
cent,  of  the  material  needed  for  consumption,  or,  if  other  combustibles 
were  included,  there  would  still  be  a  deficiency  of  4  per  cent.  The 
commerce  in  woods  showing  a  balance  against  the  country  continued  to 
be  carried  on  at  the  expense  of  the  forests,  and  from  year  to  year  tended 
to  constantly  increase  this  difference.  The  metallurgical  and  other  in- 
dustries were  also  continually  tending  to  create  a  greater  demand,  and 
already  in  some  cantons  this  inconvenience  was  gravely  felt. 

Goncerning  the  influence  of  woodlands  upon  the  water-courses,  and 
the  maintenance  of  fertility  in  the  soil,  the  report  above  notioed  re- 
marks as  follows : 

1.  The  irregular  condition  of  the  water-coarseB  which  swell,  diaoharge  r^idly,  and 
overflow  in  heavy  rains,  is  due  to  the  clearing  off  of  monntains^  especiallv  iu  sseep 
slopes.  The  rains  ran  off  such  denuded  slopes  as  they  wonld  m)m  a  roof,  and  dis- 
charge themselves  qnicklv  into  the  nearest  streams.  The  rain  falling  upon  a  forest 
is  on  the  contrary  divided,  a  part  remaining  on  the  leaves,  is  evaporated,  or  comes 

'  The  bydranlic  part  of  this  investigation  was  assigned  to  M.  Hartmann,  an  en|d- 
neor  of  Basle,  and  M.  Cnlmann,  of  Znrich ;  the  geological,  to  M.  Escher  de  la  Lin3>, 
and  the  forestal  to  Prof.  E.  Landoldt,  now  connected  with  the  Polytechnic  InstitiitioQ 
at  Znrich.  The  latter,  in  Jane,  1871,  made  a  report  to  the  Fedenu  Qovemment,  from 
which  many  of  the  facts  here  presented  were  derived.  (Bt^^part  au  Con^eil  F^dmU  smr 
les  Forilt  dee  HauUa  Montagnea  de  la  Suiese,  in9pect4eB  daue  lee  anniee  1858, 1859,  and  1860. 
Lansanne,  1862,  p.  366.)  The  author  of  this  report  was  accompanied  in  each  canUm 
by  a  forester  officially  employed  under  cantonal  authority,  except  in  those  that  had  no 
such  officers,  in  which  M.  Wietlisbach,  inspector  of  forests  at  Aarau,  performed  this 
service. 

'  In  adjoining  countries  this  proportion  was  stated  to  be  as  follows :  Austria,  39  per 
cent. ;  Southern  German v,  25  to  33;  Prussia,  29;  and  France,  16.  But  deducting  por- 
tions absolutely  sterile,  the  forests  of  Switzerland  occupied  about  22  per  cent,  (n  land 
capable  of  improvement. 
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slowly  to  the  enrftuM  and  filters  into  the  frooTid,  as  does  also  that  which  fichlls  directly 
upon  the  soil  and  goes  to  feed  the  springs.  This  more  especially  takes  place  when 
the  forests  completely  cover  a  soil  that  is  mellow  and  rich  in  hnmns.  It  is  diflBcult 
to  explain  this  nnroerioallyy  as  no  data  have  been  collected,  bnt  the  statement  agrees 
perfectly  with  the  experiences  of  the  older  inhabitants  in  monntainoas  regions,  and 
Its  oorreotness  cannot  be  donbted.  The  canton  of  Appenzal,  however,  fdmisbes 
leeords  showing  that  the  waters  of  the  Weiseubach  formerly  did  not  rise  at  Weisen- 
bad  after  great  storms  notil  three  hoars  afterward,  while  this  phenomenon  now  occurs 
half  an  hoor  after.  If  this  occnrs  in  a  case  like  this,  where  the  npper  coantry  is  par- 
tially wooded,  it  should  oooar  in  mnch  greater  degree  in  countries  that  are  entirely 
cleaved. 

2.  The  fact  is  not  denied  that  brooks  and  rivers  carry  nowadays  a  larger  amount  of 
dSbrit  than  formerly,  in  conseqaence  of  the  great  clear  cuttings  and  extensive  thin- 
ning of  woods.  The  waters  flowing  rapidly,  carry  along  all  the  loose  earth,  and  wear 
ravmes  that  extend  from  year  to  year.  The  beds  of  water-courses  which  are  not  rocky 
are  worn  and  enlarged  by  the  force  of  the  waters  that  fall  into  their  valleys,  and  often 
by  the  attrition  of  floating  wood.  The  waters  wash  off  upon  the  slopes  a  part  of  the 
fertile  soil,  forming  gulleys,  and  often  fhe  entire  slope  may  glide  to  the  bottom,  cover- 
ing with  its  d^bri9  a  large  part  of  the  vallevs,  rendering  them  incapable  of  cnltiva- 
UoB.  Many  oases  of  this  are  seen  in  all  valleys,  as  on  the  right  bank  of  the  Linth 
and  Seetx,  the  sooth  slopes  on  the  Rhine,  all  the  vallevs  in  the  sonthem  Alps,  and  in 
tiiose  of  the  Reuss,  Aar,  and  Rhone.  In  the  more  southern  parts,  which  are  the  most 
cleared,  if  instead  of  gneiss  which  resists  this  action,  we  meet  with  shales  or  slates 
that  are  easily  worn  away,  the  devastation  becomes  so  great  that  the  inhabitants  have 
been  driven  from  the  country. 

3.  This  irregular  flow  of  water,  and  damages  to  the  fertility  of  the  valleya^  in- 
crease daily,  and  the  sad  effects  above  indicated  are  uniformly  caused  by  inconsider- 
ate clearings  on  the  mountains.  The  d4bri$  brought  in  by  the  streams  encumber  the 
main  channels,  in  which  the  descent  may  not  be  suflBcient  to  allow  of  its  being  carried 
down,  so  that  the  waters  are  forced  to  seek  new  beds;  fertile  lands  are  boned,  and 
whole  valleys  are  transformed  into  desolate  wastes  of  rocks  and  rubbish.  These  dis- 
asters not  onlv  affect  ttie  mountaineers,  but  likewise  those  dweUing  in  the  fertile  val- 
leys below,  whose  estates  become  only  great  receptacles  for  the  deposit  of  these  trans- 
ported materials.  The  damages  to  the  lower  valleys  consist  in  the  inundation  of  lands 
adjoining  the  streams,  and  injuries  to  the  banksi  and  these  overflows  cause  greater 
damages  as  the  channels  become  filled  up  so  that  the  waters  cannot  flow  finely.  The 
mountain  cantons  are  therefore  not  the  only  ones  interested  in  knowing  whether  we 
should  not  improve  our  ^est  economies  not  only  in  the  mountain  regions,  but  through- 
out the  whole  country. 

We  have  only  too  many  examples  of  these  deplorable  results.  The  Rhine,  the 
Moesa^  and  all  the  streams  in  Teasin  that  fall  into  Lake  Maggiore,  and  in  particnlar 
the  Maggia,  the  Reuss,  the  Aar,  and  the  Emme,  as  also  the  Rhone  and  other  streams  of 
less  extent,  demonstrate  this  fact  so  clearly  that  no  doubts  can  be  raised  as  to  the  cause 
and  manner  of  the  process.  The  lands  laid  waste  in  the  finest  vallevs  of  Tessin,  in 
ooDsequenoe  of  theee  irregularities  in  the  water-courses,  form  nearly  half  of  the  whole  of 
the  valley  lands.  These  devastations  are  the  most  considerable  that  are  found  in 
Switzerland,  because  the  clearmz  off  of  the  forest  began  earlier,  and  went  on  more 
rapidly,  than  in  other  sections  of  the  country. 

4.  The  dikes  raised  at  great  expense,  along  the  banks  of  the  principal  water-courses, 
are  in  no  case  a  snooess,  as  the  works  nave  been  almost  always  mined  by  the  waters 
soon  after  being  finished.  This  was  not  because  of  defective  construction,  nor  imper- 
fect general  plan,  but  because  instead  of  undertaking  to  cure  the  evil  at  its  source  we 
have,  on  the  contrary,  gone  on  continnally  dealing  on  the  forests,  and  have  taken  no 
care  for  their  preservation.  The  works  undertaken  in  the  lateral  valleys  have  failed, 
because  they  have  soon  filled  np  with  the  d^briSj  and  have  prevented  the  water  from 
clearing  out  its  bed.  The  reports  of  the  engineers  charged  with  the  hydraulic  part  of 
this  inquiry,  will  give  the  necessary  details. 

5.  The  many  places  where  the  soil  becomes  unfertile,  as  well  on  the  mountains  as  in 
the  valleys,  diminish  materially  tbe  production,  and  change  the  aspect  of  the  country. 
These  changes  are  almost  entirely  due  to  the  inconsiderate  clearing  off  of  forests.  We 
do  not  pretend  that  they  may  not  occur  in  some  degree  without  these  clearings,  but 
they  are  very  greatly  aggravated  by  this  cause. 

6.  The  clearing  off  ofmountains  arrests  the  development  of  industries,  and  renders 
the  introduction  of  those  that  require  wood  impossible,  because— 

a.  Most  industries  can  only  prosper  in  countries  where  they  can  easily  obtain  the 
fuel  that  they  need. 

h.  The  slight  security  which  the  banks  offer,  renders  it  difficult  even  in  mountainous 
regions,  to  establish  mills  using  water-power. 

0.  We  cannot  use  water  as  a  motive  power  to  advantage,  oven  on  the  plains,  where 
it  can  be  brought  from  the  mouiktains,  unless  we  have  lakes  as  reservoirs,  on  account 
of  the  irregularities  in  the  levels,  which  prevent  regular  operations. 
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Smmritji  l»  ik§  eUauOe—pleaiant  aspect  of  (he  catmirp, 

1.  Ayalanches  have  become  more  freqnent  since  the  clearing  <^  of  forestOy  and  they 
now  occnr  in  localities  where  they  formerly  seldom  happeaied.  They  enduiger  the 
safety  of  houses  and  roads,  and  do  neat  iigory  to  real  estate.  Beplantlog  along  their 
coarse  is  difficult  or  quite  impoesibTe,  and  the  prodnctive  power  of  the  soil  is  greatly 
reduced  or  wholly  mined  tbrongboat  the  track  thev  have  made  in  passing,  or  where 
they  have  left  their  dShrii  of  rocks.  Clearings  in  the  npper  regions  of  the  forests  in- 
crease  these  disasters,  and  &yor  the  formation  of  avalanches  in  places  where  the  tiun* 
her  is  not  allowed  to  remain.  When  they  begin  to  form  at  great  elevations  they  are 
not  checked  nntll  they  have  acquired  a  great  impulsive  force,  and  when  this  is 
obtained  a  forest,  however  vigorous,  affords  no  obstruction. 

2.  The  fall  of  rocks  and  stones,  which  is  alike  dangerous  and  injurious  to  the  soil, 
may  not  be  materially  increased  by  cleariuffs,  but  becomes  more  injurious  because  the 
debrii  which  had  formerly  been  stopped  [>y  the  woods  rolls  farther  down  until  it 
comes  to  rest  upon  valuable  land,  and  sometimes  threatens  houses  and  roads. 

3.  Aqueous  precipitotions,  if  not  diminished  in  amount,  become  at  least  more  irreg- 
ular. The  raiD,  instead  of  falling  gently,  soakipg  ffently  into  the  soil,  and  imparting 
fertility,  will  oft  ner  come  in  storms  because  we  have  too  much  reduced  the  amount 
of  forests,  which  serve  as  a  conductor  of  electricity  and  form  a  quite  regular  reservoir 
of  moisture,  beside  checking  the  surface-currents  of  the  air  and  warm  and  drying 
winds.  The  general  fertility  of  the  alpine  region  has  been  reduced  by  these  various 
causes.  Boshes  have  taken  the  place  of  pastures,  and  changes  in  the  manner  of  using 
the  alpa^  [vacant  lands  of  the  Alps]  have  extended  their  limit  farther  down.  We 
cannot  ramish  upon  these  pointo  numerical  stetements,  but  the  complainto  raised  in  all 
parts,  and  the  opinion  of  intelligent  inhabitanto  upon  the  Alps,  give  to  this  observation 
a  degree  of  complete  certainty.  If  any  one  has  still  an^  doubto  upon  this  point,  a  sin- 
gle £ict  may  convince  them.  Many  pastures  are  now  insufficient  to  foea  the  cattle 
that  are  turned  upon  thom  through  the  field  season,  although  fewer  head  are  kept,  and 
the  pastured  area  is  constantly  increased  at  the  expense  of  the  foresto,  so  that  these 
pastures  are  gradually  approaching  the  valleys,  it  is  pretended  that  this  fact  is 
illusory,  and  reference  is  made  to  the  fine  meadows  and  pastures  of  the  canton  of 
Appenzall.  We  may,  on  the  other  hand,  point  to  the  torn  and  impoverished  moun- 
tains of  Tessin,  and  to  the  decayed  pastuiage  of  the  central  Alps,  and  should  remark 
that  the  pastures  of  Appenzall  do  not  belong  to  the  Alpine  region,  and  that  they  have 
a  good  location. 

4.  It  is  impossible  to  suppose,  in  the  absence  of  all  proofs  in  this  regard,  that  the 
climate  should  become  worse  from  external  physicul  causes,  independent  of  man,  and 
to  which  he  could  oppose  no  resistance.  The  diminution  of  several  glaciers,  of  which 
the  inci-ease  or  decrease  corresponds  with  cold  or  warm  years,  speaks  rather  against 
this  hypothesis  than  in  its  favor.  The  fertility  of  tbe  alpages  has  diminished ;  their 
upper  limit  has  been  lowered;  the  foreste  have  disappeared  in  the  upper  regions;  the 
climatic  conditions  have  become  less  favorable  to  vegetation ;  tbe  devastations  caused 
by  the  waters,  and  by  avalanches  and  falling  rocks,  have  become  more  frequent  and 
considerable^  as  have  also  the  sliding  of  soil  upon  the  slopes,  and  the  accumulation  of 
debris  in  tbe  valleys.  Such  is  the  long  list  of  calamities  due  to  man's  Relfishness  and 
his  contempt  of  the  laws  of  nature  in  working  tbo  foreste  in  a  heedless  manner,  and  de- 
stroying them  with  criminal  improvidence.  Tbe  chastisement  for  this  we  already 
feel,  and  it  will  be  more  severely  felt  in  the  fhtnre. 

5.  Many  countries  have  lost  by  the  clearing  off  of  their  forests  those  traite  which 
made  them  places  of  resort  on  account  of  their  beauty.  The  Traveler  who  has  been  de- 
lighted with  the  view  of  the  beautiful  green  foliage  of  the  spring  or  summer,  or  with  tbe 
varied  tints  of  autumn,  will  often  observe  now,  in  these  same  places,  only  arid  slopes, 
torn  aod  furrowed  with  ravines,  or  thinly  covered  here  and  there  with  scattered  tufte 
of  herbage,  which  scarcely  feed  the  cattle  that  are  pastured  upon  them,  or  ovemm 
with  brambles,  broom,  and  rhododendrons.  He  will  see  only  stinted  briers  or  worth- 
less myrtles,  growing  among  the  bleacbed  trunks  which  beur  witness  to  the  splendor 
of  a  former  vdffetotion,  in  tbe  places  where  he  expected  to  meet  magnificent  forests  of 
fir  and  the  somber  shades  of  evergreens.  Instead  of  the  massive  woods  which  adorned 
the  oreste  and  brows  of  the  mountains,  within  the  limite  of  tree-vegetetion,  he  will 
often  see  only  meager  pastures  or  naked  rocks;  and  in  the  valleys  he  will  find  great 
masses  of  materials  rolled  from  above,  instead  of  the  meadows  which  formerly  adorned 
them.  Such  are  the  contraste  that  sadden  the  traveler  and  cause  a  painfhl  impres- 
sion, even  in  the  inhabitante  who  have  become  accustomed  little  by  little  tO' these 
melancholy  changes. 

6.  Tbo  forests  of  a  part  of  the  country  that  we  occupy,  and  especially  in  Tessiu,  a 
region  so  rich  by  nature,  are  going  on  to  total  rnin,  if  we  do  not  prevent  it  by  an  im- 
provement in  their  management,  and  fix  a  limit  in  working  at  the  amount  they  are 

"''to  yield.    It  will  happen  here  as  it  has  already  in  the  Karst,  in  Ulyria,  formerly 
'^  timbered,  or  in  the  regions  in  Asia  Minor  and  Greece,  in  a  part  of  Italy,  and 
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in  the  BOQtb  of  Fnoce.  Bol  theoe  oonditiona  may  prove  lees  eodnrable  with  tw, 
where  the  climate  is  ruder  aod  colder  than  in  those  conntriee.  The  cultivation  of  the 
soil  may  become  impossible,  the  population  considerably  diminished,  and  the  Novated 
parts  of  the  mountains  now  inhauited  may  become  altogether  desolate. 

The  active  efiorts  of  the  Swiea  Forestry  Association  and  of  intelli- 
gent persons  thronghout  the  conntry  led,  some  years  later,  to  an  amend- 
ment to  the  Federal  constitution,  which  was  sanctioned  April  19, 1873, 
and  provided  as  follows : 

XXII.  The  Federal  Union  has  the  right  of  supervising  structures  for  the  protection 
of  water- courses,  and  of  the  forest  police  in  the  mountain  regions.  It  will  assist  in 
the  improvement  and  building  of  protective  structures  for  water-courses,  and  in  the 
planting  of  forests  at  their  sources.  It  will  enact  the  requisite  protective  regulations 
ibrmaintainine  these  works  and  the  forests  now  existing. 

XXm.  The  f'ederal  Union  is  authorized  to  enact  regulations  for  governing  fisheries 
and  hunting,  and  make  particular  ]f)rovision  for  the  preservation  of  the  mountain 
game,  and  also  for  the  protection  of  birds  useful  to  land  and  forest  culture. 

This  change  did  not  contemplate  interference  with  the  laws  previously 
existing  in  the  several  cantons,  except  in  so  far  as  the  pablic  welfare  of  the 
country  might  require.  This  community  of  interests  has  at  length  led 
to  the  passage  of  the  following  important  law,  which  dates  from  March 
24, 1876)  and  forms  a  new  era  in  the  forestal  history  of  this  country  : 

Fedaral  law  relating  io  the  high  iurveUlanoe  of  the  Co^federoHon  over  the  police  of  forests  in 

the  elevated  regions, 

I.  OEMBBAI.  PROVISIONS. 

Articlb  1.  The  confederation  will  exercise  high  surveillance  over  the  police  of 
fbrests  in  the  zone  of  elevated  regions  in  Switzerland. 
Art.  2.  This  surveillance  will  extend— 

(1)  To  the  whole  territory  of  the  cantons  of  Uri,  Unterwalden,  Claris,  Appenzell, 
Grisons,  Tessin,  and  Vaiais. 

(2)  To  the  mountainous  part  of  the  territory  in  the  cantons  of  Zurich,  Berne,  Lu- 
cerne, Schwvtz,  Zug,  Freyburg.  St.  Gall,  and  Vaud.  In  these  latter  cantons,  the  federal 
council  will  fix,  in  concert  with  the  governments  interested,  the  limits  of  alpine  re- 
gions which  shaU  be  placed  under  the  high  surveillance  of  toe  confederation.  If  the 
federal  council  and  the  cantonal  government  cannot  agree  upon  the  subject  of  forestal 
limitation,  the  federal  assemblv  shall  decide. 

Art.  3.  Within  the  limits  of  the  federal  forestal  zone,  all  forest  protection  shall  be 
under  the  high  surveillance  of  the  confederation. 

The  State  forests,  and  those  belonging  to  communes  and  coiporations,  are  subject  to 
this  supervision,  the  same  as  if  other  means  for  protection  were  not  provided. 

The  articles  11, 14  (clauses  2,  3,  and  4),  16, 20,  and  27  (Nos.  2,  4,  8,  and  9),  of  the 
present  law,  are  only  applicable  to  forests  owned  by  individuals,  which  are  not  of  the 
character  of  forests  fbr  protection. 

Art.  4.  Forests  for  protection  are  those  which  by  reason  of  their  altitude,  or  of  their 
location  upon  steep  slopes,  culminating  points,  ridges,  mountain-brows,  orpro^ections, 
or  in  the  region  of  springs,  or  in  ravines,  or  on  the  banks  of  streams  and  nvers,  by 
reason  of  the  insufiQcient  wooding  of  the  country  serve  as  a  protection  against  climatic 
InflueDces,  or  injuries  from  winds,  avalanches,  the  fall  of  stones  or  ice,  abrasions  or 
slldiogs  of  soil,  the  wearing  of  ravines  and  inundations. 

Art.  5.  The  cantons  shall,  within  two  years,  cause  a  determination  to  be  made  be- 
tween those  forests  which  are  a  protection  and  those  which  are  not.  This  operation 
diall  be  submitted  for  examination  and  sanction  by  the  federal  council. 

Art.  6.  The  cantons  shall  issue  the  decrees  and  ordinances  necessary  to  carry  this  law 
into  effect,  and  shall  submit  a  copy  thereof  for  the  examination  and  sanction  of  the 
federal  council. 

The  federal  council  will  supervise  their  application,  and  to  this  end  will  appoint  a 
l^rest  inspector,  to  whom  shall  be  furnished  a  sufficient  number  of  assistants. 

n.  UMITATIONS  AND  PBR80NAL  DUTIBS  OF  THS  FOREST  SERVIOB. 

Art.  7.  The  territonr  of  cantons  and  parts  of  cantons  included  in  the  federal  forest 
zone  shall  be  divided  into  cantonal  governments  for  the  better  organization  of  the 
forest  service. 

Art.  8.  For  the  execution  and  application  of  forest  laws,  the  cantons  shall  appoint 
and  provide  for  the  necessary  number  of  foresters  sufficiently  educated  for  their  duties. 

AlETT.  9.  The  cantons  are  required  to  organize  under  a  course  of  sylviculture  such 
subordinate  employ^  qualified  for  these  duties  at  may  be  found  necessary. 
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m.  ATRAltOBMEKTS  OONCERNmO    THE  PRKSSSVATION  OF  FOkEflm,  ASD    THB    COHDI- 
TIOKS  nfPOSBD  UPOK  THEIR  OWHBRS. 

Art.  10.  All  forests  placed  onder  the  hif^  surveillauce  of  the  confederatioD  (Art.  3), 
eifytM  be  marked  oat  within  a  period  of  fiveyearB  at  meet.  Whenever  a  masbive  forest 
is  composed  of  parcels  belonging  to  different  owners,  it  will  be  sufficient  to  mark  its 
outer  limit  only. 

Act.  11.  Within  the  limits  that  may  b  •  fixed,  there  shall  be  no  diminution  tviikout 
p€rmi$9ion  of  the  canUmal  autkoriHe$,  and  all  cottings  and  clearings  that  may  be  here- 
after worked  shall  be  reforested,  unless  an  equivalent  area  of  other  land  not  in  forest 
is  planted. 

All  clearings  are  prohibited  under  the  following  oonditions : 

(1)  In  forests  of  protection ; 

(2)  Whenever  they  might  endanger  such  protecting  forests. 

Exceptions  may  be  made  from  these  rules  whenever  specially  anthoriced  by  the  fed- 
eral council. 

Art.  12.  All  actual  partitions  of  rights  of  property,  or  lights  of  usage  ooncemiug 
forests  owned  by  the  state,  by  communes,  and  by  corporations  toe  forbidden,  unless  iu 
exceptional  circumstances,  and  with  the  knowledge  of  the  cantonal  government. 

Art.  13.  The  forests  belonging  to  communes  and  corporations  shalT  not  be  alienated 
without  permission  of  the  cantonal  government. 

Art.  14.  The  rights  of  range,  of  gathering  nuts,  and  all  other  rights  which  bear  upon 
protecting  forests  (Art.  4^,  i^^  oe  redeemed,  if  incompatible  with  the  object  for 
which  su^ibrests  are  maintained.  This  redemption  shall  be  made  within  a  period  of 
ten  years  at  most. 

The  rights  of  usage  of  wood,  which  bear  upon  forests  subject  to  the  high  sorvelUanoe 
of  the  confederation,  shall  be  redeemed  out  of  the  proprietary  fund.  The  indemnity 
may  be  paid  in  money,  or,  if  circumstances  prevent,  by  the  surrender  of  ao  equivalent 
parcel  of  land  of  the  same  quality. 

The  cantonal  legislatures  shidl  fix  the  mode  of  acquiring  these  franchises,  and  the 
proceedings  to  be  had  in  redeeming  the  rights  above  mentioned. 

The  forests  shall  not  be  burdened  with  new  servitudes  of  this  kind. 

Art.  15.  All  acts  done  contrary  to  ivticles  12, 13,  and  14  are  void. 

IV.  PROVISIOKS  FOR  MANAGRMBNT— CRKATIOK  OF  2fSW  FORR8TB. 

Art.  16.  There  shall  be  prepared  a  plan  of  the  forests  owned  by  the  State,  by  com- 
munes, and  bv  corporations,  to  the  end  that  they  may  be  properly  managed  and  their 
working  regulated.  The  annual  ci^^aoity  of  the  forest  shall  be  determined  and  founded 
upon  a  report  made.  This  shall  not  be  exceeded,  unless  by  authorization  of  the  can- 
tonal government. 

If  from  exceptional  circumstances  or  illicit  working  the  fixed  limit  be  surpassed,  the 
cuttings  for  the  following  years  shall  be  reduced  in  a  corresponding  degree. 

Art.  17.  In  forests  where  for  the  time  being  definite  plans  of  management  shall  not 
have  been  promulgated,  there  shall  be  prepared  a  provisional  plan  of  working  to  fix 
the  limit  of  annual  capacity,  at  well  at  a  mode  of  utilizing  the  regeneration  and  oolti- 
ration  of  the  forests. 

Art.  18.  The  cantons  shall  be  allowed  to  regulate  the  working  of  forests  belonging 
to  individuals  within  the  limits  of  the  present  law.  . 

Art.  19.  The  cantonal  governments  are  required  to  take  the  measures  of  adminis- 
tration and  police  neoessarv  to  secure  the  nreservation  of  protecting  forests  (Art.  4),  and 
to  realize  the  end  for  whicn  they  are  established. 

Art.  20.  The  incidental  usages  practiced  in  these  forests  which  tend  to  injure  good 
management,  such  as  the  range  of  large  or  small  cattle,  the  collection  of  nuts,  leavea, 
Ac,  shall  be  regulated  by  the  cantons,  or,  if  need  be,  suspended  or  suppressed.  Such 
incidental  usages  as  are  admissible,  absolutely  or  couditionidly,  shall  be  regulated  in 
the  interest  of  good  management. 

Art.  21.  Such  land  as  might  be  used  for  establishing  important  forests  of  protection, 
in  the  sense  specified  in  Art.  4,  shall  be  planted  in  forest,  upon  demand  of  the  cantonal 
government  or  of  the  federal  council. 

,  The  canton  and  the  confederation  shall  contribute  to  the  cost  of  first  planting,  and, 
if  the  fisderal  council  deems  it  proper,  to  the  work  of  amelioration  that  may  be  neces- 
sary in  the  course  of  the  next  four  years,  when  there  has  been  no  fault  on  the  part  of 
the  proprietor. 

Art.  22.  If  the  land  to  be  planted  with  forest  belongs  to  an  individual,  ihe  canton 
has  a  right  to  demand,  and  the  owner  is  held  to  give,  the  price  for  absolute  sale,  in 
accordance  with  the  federal  law  of  May  1, 1850,  providing  for  the  extinguishment  of 
title  for  the  public  use. 

Y.  OONOSRNIKG  FEDERAL  SUBSIDIES. 

Art.  23.  The  confederation  will  assist  the  course  of  sylviculture  above  required^  in 
accordance  with  article  9,  and  oiganice  it  in  concert  with  the  cantons. 
Art.  24.  The  oonf  ederation  win  also  assist : 
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(1.)  Tbe  creation  of  new  forests.    (Artioles  21  and  82.) 

(2.)  The  reboibement  of  protecting  forests  (Article  4)  so  far— 

a.  As  they  may  be  of  great  importaDce  as  a  secarity  against  accidents  to  the  land; 
especially  if  the^  are  in  co-relation  with  works  for  protection. 

0.  As  the  reboisement  may  present  great  difficulty  in  execntion. 

Art.  25.  The  federal  oonncil  will  fix  the  amonnt  of  subsidy^  taking  into  accoant  the 
amonnt  carried  to  the  bodget,  within  the  maximum  and  minimum  nmit  as  follows: 

(1.)  From  30  to  70  per  cent,  for  the  expense  of  creating  new  forests.  (Article  24, 
No.l.) 

(2.)  From  20  to  50  per  cent,  for  planting  in  the  cases  mentioned  in  No.  2,  article  24.) 

These  subsidies  shall  not  be  granted  when  they  relate  to  forests  owned  by  the  State, 

The  federal  oonncil  will  not  pay  these  subsidies  to  cantons  until  it  is  assured  by 
the  report  of  the  federal  inspector  of  forests  that  the  work  has  been  done  in  accord- 
ance with  the  rules  prescribed,  and  that  the  calculation  of  cost  is  correct. 

Akt.  26.  In  receiving  the  subsidy,  the  canton  engages  with  the  confederation  to  take 
care  of  and  preserve  the  forests  planted^  and  to  execute  the  improvements  that  may 
become  necessary. 

VI.    PENAL  REGULATIONS. 

Art.  27.  Those  violating  the  regulations  embraced  in  the  present  law  shall  be  liable, 
besides  damages,  to  the  following  fines : 

(1.)  For  not  defining  boundaries,  as  prescribed  in  article  10,  or  in  hindering  the  same, 
6  to  50  francs. 

(2.)  For  reducing  the  forest-area  without  permission  of  the  cantonal  authorities 
(article  11),  100  to  200  francs  per  hectare.  The  land  so  cleared  shall  be  replanted 
within  one  year. 

(3.)  For  division  or  sale  of  forests  without  cantonal  authority  (arttoks  12  and  13), 
10  to  100  francs  per  hectare. 

^4.)  For  constituting  new  servitudes  particle  14),  10  to  100  francs. 

(5w)  For  contravention  of  rules  prescribed  for  definite  or  provisional  management,  if 
the  particular  fines  are  not  already  fixed  (articles  16  and  17),  20  to  300  francs. 

(6.)  For  unlawfol  cuttings  in  any  of  the  forests 'submitted  to  tbe  high  surveillance 
of  the  confederation  (articles  16, 17, 18,  and  19),  1  to  10  francs  per  cubic  meter  (actual 
measure). 

(7.)  For  non-observance  of  the  other  rules  contained  in  articles  19  and  20,  in  respect 
to  protecting  forests,  10  to  100  francs. 

(K)  For  non-execution  of  planting  OTdered  in  said  forests  (artides  11  and  21),  20  to 
100  francs  per  hectare. 

(9.)  For  incidental  workings  made  contrary  to  prohibition  or  to  the  terms  of  the 
present  law  (article  20),  5  to  500  francs. 

The  inquiry  and  judgment  in  the  case  of  tbese  violations  of  law,  as  also  the  appli- 
cation of  the  fines,  is  left  to  the  cantonal  authorities. 

Art.  28.  If  a  land-owner  persists  in  refusing  to  execute  tbe  work  prescribed,  it  may  be 
done  by  the  cantonal  government  at  his  expense. 

Art.  29.  The  cantons  shall  take  the  measures  necessary  in  the  case  of  forest- damages, 
fires,  injuries  from  winds,  damages  from  insects,  and  the  like.  They  shall  enforce  the 
penalties  which  they  establish. 

yn.  TEMPORARY  AND  FINAL  REOXTULTIONS. 

Art.  30.  So  long  as  the  present  law  mav  remain  not  folly  applied  in  certain  cantons, 
and  especially  until  the  officers  of  which  it  contemplates  the  employment  are  provided 
the  federal  council  undertakes,  according  to  its  urgency,  to  watch  over  the  preservation 
and  management  of  tbe  forests  submitted  to  its  high  surveillance. 

The  cantons  interested  are  held  to  reimburse  the  extra  expenses  which  through  this 
oause  mav  be  incurred  by  the  eonf  ederation. 

Tlie  federal  council  will  fix,  for  each  canton  in  particular,  the  time  when  these  tem- 
porary regulations  shall  end.  Un  til  then,  the  requirements  of  cantonal  laws  concerning 
clearing  sball  remain  in  force,  subject,  however,  to  the  approviU  of  the  federal  council. 

Art.  31.  The  federal  council  is  charged,  in  accordance  with  the  provisions  of  the  federal 
law  of  June  17, 1874,  relating  to  the  popular  vote  upon  federal  laws  and  decrees,  to 
publish  the  i^resent  law,  and  to  fix  Uie  time  when  it  shall  take  effect. 

As  a  means  for  carrying  the  above  law  more  effectually  into  opera- 
tion, a  regulation  was  issued  September  8, 1876,  at  the  request  of  the 
Department  of  the  Interior,  granting  aid  for  the  holding  of  courses  of 
instruction  in  the  different  cantons,  of  not  more  than  two  months  in 
each  year,  in  sessions  of  one  month  each.  The  instruction  given  at 
these  gatherings,  which  are  designed  for  young  men  at  least  eighteen 
years  of  age,  is  to  be  almost  whofiy  practical,  no  time  being  spent  upon 


Digitized  by^OOQlC 


378  BECBNT  ITALIAN  LAW  FOB  BBBOT8BMEMT. 

theories  beyond  the  limit  necessary  for  nnderstanding  the  execution  of 
practical  labors. 
The  course  is  to  embrace  the  following  subjects : 

1.  Forest-snrveys ;  the  marking  ont  of  woodlands ;  measurement  and  calcolation  of 
small  areas,  as  also  of  the  tmoks  of  trees,  linear  distances,  Ac. :  estimation  of  single 
trees  and  parcels  of  forest,  as  to  quantity  and  valne ;  making  of  forest-roads ;  means 
of  shielding  forests  against  avalanches  and  smaller  slides. 

2.  Study  of  the  kinds  of  wood  and  of  iivjnnous  herbs  that  should  be  known  by  aub- 
foresters. 

3.  Elementary  study  of  the  soil,  and  of  the  relations  between  diiSBrent  kinds,  alnd  of 
the  nature  of  different  tracts  of  land. 

4.  Indispensable  ideas  of  climatology  and  meteorology. 

5.  Cultivation  and  management  of  forests. 

6.  The  information  most  important  to  subforesters  concerning  the  working  of 
forests,  forest-police  and  protection,  and  book-keeping. 

7.  The  number  of  pupils  shall  not  exceed  thirty. 

The  applicants  must  be  examined  in  the  primary  studies  as  taught  in 
the  best  schools^  and,  at  the  end  of  the  course,  and  if  approved,  a  c^tifl- 
oate  is  given.  The  Instructors  are  appointed  by  the  cantons,  subject 
to  approval  of  the  central  authority,  and  their  pay  is  provided  for  ont 
of  the  general  treasury. 

Under  regulations  of  the  same  date,  the  mode  of  making  application 
for  the  establishment  of  new  forests,  and  for  planting  forests  ^r  protec- 
tion, is  defined.  It  must  be  accompanied  by  a  detailed  statement  of  the 
place,  names  of  proprietors  interested,  an  indication  of  the  kind  and 
extent  of  the  work  desired,  and  other  details  sufficient  to  enable  the 
central  authority  to  understand  the  case.  The  federal  government 
grants  aid  for  reboisement  and  works  of  defense,  which  is  paid  only 
after  completion,  but  it  will  not  entertain  claims  exceeding  first  esti- 
mates. The  cantons,  on  receiving  this  subsidy,  engage  on  their  part  to 
carefully  protect  the  work  done,  and  to  execute  such  works  of  repair  or 
improvement  as  may  be  necessary. 

The  report  of  the  Department  of  the  Interior,  made  in  April,  1874 
(p.  52),  shows  that  labors  of  improvement  and  reboisement  had  been 
carried  on  upon  a  large  scale  in  the  canton  of  Orisons.. 

In  the  case  of  planting  for  protection,  however,  the  attempts  made  in 
most  localities  were  as  yet  too  timid  and  incomplete,  as  compared  with 
strictest  necessity,  to  justify  hopes  of  notable  success,  and  in  places 
where  there  was  the  most  urgent  need  nothing  had  been  done. 

IT  ALT. 

Recent  law  for  reboisement. 

On  the  20th  of  June,  1877,  a  law  took  effect  in  the  Kingdom  of  Italy, 
for  regulating  the  planting  or  clearing  of  woodlands,  where  the  public 
welfare  required,  and  for  relieving  such  lands  from  servitudes  and  rights 
of  usage  where  the  exercise  of  these  rights  interferred  with  the  princi- 
pal object  sought  to  be  attained.  The  &ct  is  recognized  in  that  countrv, 
as  elsewhere,  that  forests  in  mountainous  regions  have  suffered  greatly 
from  abuse  of  pasturage,  and  that  nothing  short  of  the  energetic  meas- 
ures provided  in  this  would  rescue  the  country  from  the  evils  that  might 
attend  the  wasting  of  forests,  where  their  presence  was  necessary ,  as  la 
cases  mentioned  in  the  the  first  articles  of  this  law. 

Title  L— Concerning  the  lands  siLbmitted  to  forest-regulations. 

Abtiglb  L^The  following  lands  shall  be  considered,  for  the  purposes 
of  the  present  law,  as  subject  to  forest-regulatioB,  viz :  Forests  imd  lands 
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cleared  of  woods  on  the  tops  and  slopes  of  moantains  to  the  opper  limit 
of  the  chestnat  zone,  and  which,  from  their  nature  and  location,  might 
occasion  injury,  slides,  ei-osions,  avalanches,  &c,  or  that  might  modify 
the  water-courses,  and  alter  the  consistence  of  the  soil,  or  local  hygienic 
conditions. 

Abt.  2.  The  sabmission,  by  reason  of  public  health,  shall  not  be  im- 
posed, excepting  in  woods  actually  existing,  and  according  to  advice 
agreed  upon  by  the  communal  or  provincial  council  interested,  and  by 
the  provincial  sanitary  council. 

In  all  cases,  in  the  provinces  where  the  woods  are  not  subject,  under 
existing  laws^  to  restrictions  having  reference  to  the  public  health  the 
commune  or  province  claiming  the  application  of  these  restrictions  should 
properly  indemnify  the  proprietors. 

Abt.  3.  The  terms  of  the  present  law  shall  not  apply  to  lands  suffi- 
ciently protected,  or  held  by  dikes,  nor  to  those  cultivated  in  vines, 
olives,  and  other  arborescent  plants  or  fruits. 

Abt.  4.  It  is  forbidden  to  cut  off  thdwood  or  to  clear  the  lands  specified 
in  article  1,  notwithstanding  which,  authority  for  bringing  under  cultiva- 
tion shall  be  granted  in  case  the  proprietor  shall  employ  effectual  means 
approved  by  the  forest  committee,  and  by  the  provincial  sanitary  coun- 
cil, for  preventing  all  damages  that  might  happen. 

Forest-culture  and  the  cutting  of  woods  shall  not  require  previous 
authorization,  provided  that  the  proprietors  conform  themselves  to  the 
rules  established  by  each  forest-committee.  These  rules  shall  have  for 
their  object  the  maintenance  of  the  soil,  the  reproduction  of  forests,  and 
their  preservation  in  cases  where  the  public  health  is  concerned. 

Abt.  5.  There  is  established  in  each  province  a  committee  composed 
of  the  prefect  of  the  province  (who  shall  act  as  president),  the  inspector, 
or,  in  his  absence,  a  subinspector  of  forests,  an  engineer,  appointed  by 
the  Minister  of  Agriculture,  Industry,  and  Commerce,  and  three  members 
elected  by  the  provincial  council.  The  council  of  each  commune  in  the 
province  shall  nominate  a  member,  who  shall  take  part  with  a  vote  in 
the  labors  of  the  committee,  but  only  in  what  concerns  the  territory  of 
the  commune  which  he  represents. 

The  engineer  appointed  by  the  ministry,  and  the  members  elected  to 
the  committee,  shall  hold  their  offices  for  two  years,  but  they  shall  always 
be  re-eligible. 

'  Abt.  6.  Within  six  months  after  the  publication  of  the  present  law, 
the  forest-inspectors  shall  prepare  and  present  to  the  forest  committee  a 
distinct  statement  for  each  commune  of  the  woods  and  lands  subject  to 
the  terms  of  forest  laws  actually  in  force,  and  which  ought  to  be  freed 
lirom  the  conditions  imposed  under  the  present  law. 

The  committees  after  being  assured,  if  necessary,  of  the  conditions  of 
the  case,  and  hearing  the  sanitary  provincial  council,  as  in  cases  provided 
for  by  the  second  paragraph  of  article  1,  shall  decide  within  six  months 
upon  the  propositions,  and  within  this  time  publish  them  in  all  the 
communes  of  the  province.  The  clearing  of  forest  servitudes  becomes 
absolute  fifteen  days  after  the  publication  of  these  tables. 

Abt.  7.  Upon  the  proposal  of  the  forest  administration  of  communes 
and  provinces,  the  committee  shall  proceed  to  ascertain  concerning 
the  hinds  that  may  be  found  within  the  conditions  provided  in  article 
1  of  the  present  law  in  whatever  relates  to  water-courses  and  the  main- 
tenance of  the  soil,  and  as  to  such  as  should  not  be  subjected  to  these 
regulations.  After  this  determination  the  committee  shall  take  action 
upon  the  proposition.    The  necessary  expenses  incurred  in  the  pro- 
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ceediogs  mentioned  in  the  present  article  shall  be  charged  to  the  state 
acconnt. 

Abt.  8.  The  forest  administration  shall,  as  soon  as  these  dedsions 
are  made,  pnblish  in  each  eommnne  of  the  im)Tinoe  tables  of  the 
woods  and  lands  placed  nnder  these  regulations.  Within  two  years  after 
this  pnblication  those  interested  may  apply  to  the  committee  to  ask  for 
their  release.  The  committee  shall  ascertain  by  an  examination  of  the 
places,  and  shall  decide  open  the  request.  The  cost  of  asoertaining 
shall  be  paid  by  those  interested. 

Abt.  9.  When^inconseqnenceof  worksof  ocms^rvatMnorrepairdeemed 
safficient  for  this  end,  or  from  any  other  reason,  the  causes  for  which 
a  tract  of  land  have  been  submitted  to  the  operation  of  this  law  have 
ceased,  the  committee,  either  upon  its  own  accord,  or  upon  a  request  of 
interested  parties,  shall  decide  after  due  investigation  upon  olei^ng  it 
from  these  restrictive  regulations. 

Abt.  10.  All  persons  interested  shall  have  a  right  to  appeal  from  the 
decisions  of  the  committee  to  the  council  of  state,  who  shall  decide  after 
hearing  the  observations  of  the  forest  council,  and  if  necessary  those  of 
the  councils  of  public  works  and  of  health. 

Title  II.— Reboigement 

Abt.  11.  The  Ministry  of  Agriculture,  Industry,  and  Oommeroe,  the 
provinces  and  the  communes,  for  the  purpose  of  maintaining  the  soil, 
and  of  regulating  water-courses,  may  dther  jointly,  or  without  consul^ 
ing  the  others,  undertake  the  reboisement  of  lands  submitted  to  regu- 
lation. 

The  direction  of  works  of  reboisement  undertaken  at  the  erpense  of 
the  government,  the  provinces,  or  the  communes,  is  intrusted  to  the 
forest  committee.  A  section  in  the  appropriations  to  the  Ministry  of 
Agriculture,  Industry,  and  Oommerce  shall  provide  for  the  cost  of 
reboisement  made  on  state  account. 

Abt.  12.  The  State,  the  provinces,  and  the  communes  are  authorized 
to  proceed  according  to  modes  established  l^  existing  laws  for  the  set- 
ting apart,  upon  the  ground  of  public  utility,  the  lands  above  mentioned. 

The  proprietoi;,  on  his  psui;,  shall  have  the  right  of  cultivating  in  a 
manner  that  may  satisfy  the  object  of  the  present  law  the  land  desig- 
nated as  under  regulation,  provided  that  he  makes  a  declaration  before 
the  beginning  of  his  labors  that  he  will  undertake  them  within  six 
months,  and  that  he  will  finish  them  within  the  time  that  may  be  fixed 
by  the  forest  committee. 

The  forest  administration  shall  be  authorized,  nnder  appropriations 
made  for  this  object,  to  acquire  vacant  lands,  either  for  Teboisement  or 
for  sale,  when  the  purchaser  will  take  charge  of  reboisement. 

Abt.  13.  The  proprietors  of  lands  submitted  to  forest  obligation  may 
form  a  company  for  the  purpose  of  replanting  their  lands,  and  for  their 
preservation,  and  for  the  protection  of  their  rights.  The  formation  of 
these  companies  may  also  be  ordered  by  judicial  authority,  upon  the  re- 
quest of  a  majority  of  those  interested,  when  needed  for  the  maintenance 
and  defense  of  their  common  rights.  The  dissenting  owners  may  hee 
themselves  from  this  obligation,  by  ceding  their  lands  to  the  company  at 
an  estimated  price,  and  in  this  case  the  latter  are  bound  to  purchase 
them. 

Abt.  14.  When  the  matter  relates  simply  to  the  work  of  reboismi^ii^ 
the  company  shall  have  a  right  to  proceed  according  to  the  method  laia 
down  by  the  law  to  the  setting  apart  of  the  lands  within  the  limits  dedg- 
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nated  for  reboisemeut,  although  the  owners  of  land  have  refiased  or  do 
refuse  to  take  part  in  the  company,  unless  proof  is  obtained  that  forest- 
culture  cannot  be  done  without  the  aid  of  these  dissenting,  or  of  those 
who  are  to  be  benefited  by  this  cultivation.  This  right  of  setting  lands 
apart,  howcTer,  shall  not  be  ezerdsed  except  in  cases  where  thoise  act- 
ing own  at  least  four-fifths  of  the  lands  embraced  within  the  limits  to  be 
planted. 

AST.  15.  The  provisions  of  articles  3^  4, 5,  6,  and  7  of  the  law  of  May 
29, 1873  (No.  1387,  series  11),  shall  apply  to  companies  formed  under 
article  14  of  this  law. 

Title  UL-^Fenal  prGtrisions  cmd  f^eMPpoUoe  regulatums. 

Abt.  16.  The  proprietor  who  shall  clear  or  cut  off  wood,  or  who,  having 
cleared  and  cut  off  in  violation  of  law,  shall  continue  to  cultivate  a  piece 
of  land  submitted  to  these  regulations,  or  who  shall  not  esecute  the 
labors  mentioned  in  article  4,  shall  be  subject  to  a  fine  of  not  exceeding 
250  liras  per  hectare,  and  he  shall  be  obliged  to  have  his  land  reptonted 
within  six  months  after  rendering  of  judgment. 

Abt.  17.  If  the  land  is  not  within  six  months  after  sentence  sufQ* 
ciently  prepared  for  sowing  or  replanting,  or  if  the  labors  mentioned  in 
article  4  *are  not  executed,  the  prefect  of  the  province  shall  cause  a 
plan  of  the  necessary  works  to  be  prepared  by  a  forest  agent.  Within 
a  month  after  notice  of  this  proceeding  the  delinquent  shall  deposit  with 
the  clerk  of  the  prefectory  a  sum  equal  to  estimated  expense,  and  the 
forest  committee  shall  cause  the  works  to  be  directly  done.  If  this  de- 
posit is  not  made,  or  if  the  estimated  cost  is  not  sufBcient,  a  reeovevy 
mi^  be  had  of  the  sum  due,  upon  an  order  of  the  pre&ct,  according  to 
the  rules  established  for  the  recovery  of  direct  assessments. 

Abt.  18.  The  private  owners  of  woods  submitted  to  these  tbresc 
restrictions,  who  shall  violate  the  rules  prescribed  by  the  forest  com- 
mittee mentioned  in  article  4,  shall  be  punished  by  a  fine  of  double  or 
quadruple  the  value  of  the  wood  cut,  or  of  the  damage  done. 

Abt.  19.  Administrators  of  official  trusts  shall  incur  the  highest  pen- 
alty named  when  they  render  thems^ves  liable  by  intentional  violation 
of  the  preceding  article,  and  will  be  further  liable  to  the  penalties  that 
they  would  have  incurred  had  they  committed  these  acts  for  their  per- 
sonal gain. 

Abt.  20.  Transgressions  mentioned  in  articles  16  and  18,  committed 
by  persons  other  than  proprietors  or  public  officers,  shall  be  punished 
not  only  by  the  penalties  specified  in  these  articles,  but  also  by  personal 
punishment  inflicted  under  the  general  penal  laws  when  these  acts  con- 
stitute a  crime  within  the  meaning  of  these  laws.  The  fines  for  offenses 
mentioned  in  article  16  shall  not  1^  less  than  three-fifths  of  the  greatest, 
and  for  other  offenses  not  less  than  two-thirds  of  the  damage  done  to 
contractors  of  cuttings,  or  those  hiring  pasturage,  and  generally  to 
those  who  had  the  ri^t  of  the  use  of  the  woods.  The  fine  shall  not  be 
less  than  sextuple  oi  the  damage  in  the  nurseries  and  sowings  done  by 
the  forest  administration. 

Abt.  21.  The  valuation  of  wood  cut  and  of  damage  done  shaU  be 
made  by  the  forest  agents  nnder  rules  that  shall  be  prepared  for  gen- 
eral regulation  in  the  execution  of  the  present  law.  The  parties  inter- 
ested may  be  heard  upon  the  estimate  of  the  forest  agents  before  the 
judicial  authorities.  Beside  the  penalties  provided  in  the  preceding 
ax^Ci  the  judgment  may  order  the  payment  of  damages  to  the  benefit 
of  parties  to  whom  they  may  be  due. 
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Abt.  22.  If  from  any  caase  whatever  the  penalties  provided  for  under 
tbe  present  law  shall  come  within  the  sphere  of  existing  general  penal 
laws,  and  if  the  penalties  decreed  by  these  laws  are  more  severe,  the 
latter  shall  be  applied  without  abatement  in  the  least  degree,  save  only 
as  regards  the  provisions  of  article  20. 

Abt.  23,  The  pecuniary  fine  established  by  the  present  law  shall,  in 
case  payment  is  not  made,  be  changed  to  imprisonment  or  arrest,  ac- 
cording to  its  importance,  and  within  limits  established  by  the  penal 
code. 

Abt.  24.  The  forest  committee  shall  propose  in  each  province  tiie 
necessary  forestal  police  regulations.  These  shall  be  approved  by  the 
provincial  council,  and  validity  will  be  given  by  the  ministry  of  agri- 
culture, industry,  and  commerce,  whatever  they  may  be.  After  a  hear- 
ing, the  council  of  state  may  annul  such  portions  as  are  contrary  to  the 
object  and  to  the  arrangements  of  the  present  law,  or  to  general  regu- 
lations. 

Abt.  25.  The  violation  of  rules  of  the  forest  police  shall  be  punished 
in  such  manner  as  the  penal  laws  provide. 

TITLE  lY.— Forest  adminiitration. 

Abt.  26.  The  pay  of  officers  and  forest  guards  shall  be  borne  by  the 
State.  Expenses  relating  to  the  personal  support  of  the  guards  shall  be 
two-thirds  at  the  cost  of  the  communes  and  one-third  at  the  cost  of  the 
province.  Tbe  provincial  council,  upon  the  advice  of  the  forest  com- 
mittee, shall  determine  the  amount  of  pay,  the  number  of  guards,  and 
the  division  of  tbe  exx>en8es. 

Abt.  27.  Forest  guards  shall  be  placed  upon  the  same  footing  as  those 
of  the  customs,  so  far  as  relates  to  article  18  of  tbe  law  of  May  13, 
1862. 

Abt.  28.  Forest  agents  shall  be  deemed  officers  of  the  judicial  police, 
conformably  with  the  rules  of  the  code  of  penal  procedure,  and  for  the 
maintenance  of  the  public  laws. 

TITLE  Y.—Cf  rights  of  usage. 

Abt.  29.  No  rights  of  usage  should  be  granted,  beyond  the  terms  of 
article  521  of  the  civil  code,  upon  the  lands  mentioned  in  article  1  of 
the  present  law. 

Abt.  30.  All  those  who  claim  to  have  rights  of  pasturage  or  other 
rights  of  usage,  upon  lands  submitted  to  regulation  by  virtue  of  the 
terms  of  the  present  law,  should  make,  within  two  years  after  its  pub- 
lication, a  declaration  setting  fDrth  their  title,  or  their  means  of  justifi- 
cation, to  tbe  secretary  of  the  civil  and  correctional  tribunal  in  the  dis- 
trict within  which  the  properties  burdened  with  these  rights  is  located. 
This  declaration  should  be  given  to  the  communal  secretary,  who  will 
forward  it  to  tbe  secretary  of  the  tribunal.  At  the  end  of  the  time  above 
indicated,  the  owner  of  the  property  should  prevent,  by  legal  means,  the 
exercise  of  this  right  by  those  who  have  not  made  this  declaration. 
Within  the  six  months  following  the  day  when  this  prohibition  is  made, 
the  user  has  tbe  right  of  filing  his  declaration,  upon  paying  a  fine  of 
from  5  to  25  liras.  When  this  time  is  elapsed,  those  who  have  made 
their  declaration  may  exercise  their  rights,  while  the  rest  shall  be  de- 
prived of  all  rights. 

Abt.  31.  Upon  citations  issued  at  the  instance  of  the  more  diligent 
parties,  the  civil  and  correctional  tribunal  shall  proceed  in  a  summary 

Digitized  by^OOQlC 


BECENT   ITALIAN  LAW  FOR  IBEBOISEMENT.  383 

way  to  jodge,  saving  rigbt  of  appeal,  apon  the  reality  of  the  rights 
claimed,  and  if  affirmed,  they  shall  fix  their  nature  and  limits. 

Abt.  32.  If  these  rights  of  usage  are  exercised  or  held  by  the  entire 
commane  or  by  parts  of  a  commane,  these  communes  or  parts  of  com- 
mones  shall  be  represented  in  the  proceedings  that  may  be  had  before 
the  judges  by  the  officers  of  these  administrations. 

In  these  cases  the  deolarations  prescribed  by  article  30  are  to  be  made 
by  the  latter.  The  privilege  of  having  his  own  rights  represented  is  re- 
served to  each  oser.  In  case  of  tardy  declaration,  the  officers  of  the 
commane  shall  be  personally  answerable  for  the  damage  cansed  to  those 
whose  interests  they  represent 

ABT.  33.  The  State  (except  as  to  the  terms  of  the  law  of  November 
1, 1875,  No.  2794,  second  series)  commanes,  and  other  corporate  bodies, 
as  well  as  individuals,  may  clear  their  woods  and  other  lands  from  rights 
of  usage  mentioned  in  article  29  and  following. 

Abt.  34.  By  means  of  conferences  had  with  the  parties  interested, 
the  clearing  of  these  rights  shall  be  accomplished  by  allowing  in  full 
payment  to  those  holding  them  a  value  equal  to  that  of  the  right  sup- 
pressed, or  a  payment  of  the  amount  in  money. 

In  case  the  use  of  pasturage  or  of  other  rights  of  nsage  are  recog- 
nized as  wholly  or  in  part  necessary  to  a  population,  the  Ministry  of 
Agriculture,  Industry,  and  Commerce,  after  hearing  the  communal  coun- 
dl,  the  forest  committee,  and  the  council  of  state,  may  suspend  for  such 
a  time  as  it  may  deem  necessary  the  right  of  suppression,  but  it  shall 
regulate  the  exercise  of  these  rights  thus  continued. 

Abt.  35.  jEteqaests  in  these  proceedings  should  be  addressed  to  the 
prefect,  who,  after  hearing  the  forest  committee,  shall  endeavor  to  con- 
ciliate the  parties  interested,  but  failing  in  this,  it  shall  be  referred  to 
the  ordinary  tribunals,  who  shall  proceed  in  summary  manner. 

TranHtory  protisions. 

Abt.  36.  In  those  provinces  where  there  is  no  forest  law,  the  terms  of 
article  7  of  the  present  law  shall  be  applicable  as  soon  as  the  Govern- 
ment shall  have  obtained  information  by  reports  from  provincial  and 
commnnal  authorities. 

Abt.  37.  The  prohibition  against  clearing  shall  not  apply  to  lands 
comprised  within  the  zone  above  the  chestnut,  where  they  are  already 
under  cultivation,  except  as  article  7  applies. 

Abt.  38.  The  forest  committee  established  by  the  present  law  will 
take  the  place  of  the  commission  mentioned  in  article  2  of  the  law  of 
July  4, 1874  (No.  2011,  second  series). 

Abt.  39.  Segulations  to  be  made — ^the  council  of  state  being  heard^- 
shall  fix  the  rules  to  be  followed,  as  instructions  for  claims,  and  pro- 
viding for  all  other  concerns  that  relate  to  the  execution  of  the  present 
law. 
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TIMBER  RBSOUEOBS  OP  THE  UJSITED  STATES. 
OBNBUS  STATISTIOS  OF  FORESTS  AND  F0BB8T  PBODUOTS. 

1.  Oener€U  remarks. 

The  only  means  hitherto  existing  for  determining  the  amonnt  of  tim- 
ber-lands within  the  United  States,  and  the  principal  facts  concerning 
the  manufacture  of  articles  wholly  or  partially  of  wood,  has  been  the 
national  oensos.  In  some  of  the  States^  however,  a  census  is  taksD, 
generally,  at  intervals  of  ten  years,  and  alternating  with  the  decennial 
census  of  the  general  government,  and  several  of  these  afford  more  de- 
tailed information.  Although  these  enamerations  involve  errors  in 
particular  cases,  an  excess  in  one  instance  may  sometimes  be  reduced 
by  an  omission  or  an  underestimate  in  another*  These  errors  may  be 
supposed  to  be  somewhat  uniform  in  their  character,  and  not  necessa- 
rily greater  at  one  period  of  time  or  in  one  State  or  section  of  country 
than  another.  The  statistics  of  the  census  are  for  general  purposes 
comparable  with  one  another,  when  taken  under  uniform  instructions, 
and  may  be  regarded  as  approximately  ne»  the  truth,  the  general  tend- 
ency, however,  being  always  to  under-estimate,  rather  than  to  exceed. 

In  many  instances  the  inquiries  of  the  enumerators  are  suspected  as 
intended  to  form  a  basis  of  taxation,  and  many  facts  may  escape  record 
altogether,  while  the  motives  for  exaggeration  could  seldom  exist. 

We  will  present  the  general  results  relating  to  forest-products  siod 
industries  depending  upon  them,  in  the  order  of  time,  and  as  concisely 
as  appears  practicable. 

2.  Atten^U  to  report  statieties  of  industries  in  1810  and  1S20. 

1810. — ^The  first  attempt  to  collect  these  statistics  by  the  census,  was 
in  1810,  when  under  an  amendatory  act  passed  May  1, 1810,  the  mar- 
shals were  instructed  to  ]>rocnre  such  statistical  information  as  the 
Secretary  of  the  Treasury  might  direct.  The  returns  were  meager  and 
not  comparable,  except  from  Pennsylvania,  where  the  returns  from  saw- 
mills were  reported  with  ai)parent  fullness.  This  interesting  statement 
is  given  in  connection  with  our  notice  of  that  State. 

1820. — ^The  census  of  1820  undertook  in  a  very  careless  way,  to  report 
manufactures,  but  there  was  no  attempt  made  to  summarize  by  States, 
and  the  item  of  lumber  was  but  seldom  reported  from  counties.  This 
failure  apparently  discouraged  any  attempt  at  procuring  industrial  sta- 
tistics in  1830. 

3.  Censm  cf  1840. 

The  census  of  1840  obtained  statistics  of  t^e  lumber  trade  as  a  bnmdi 
of  commerce  and  as  a  manufacture.  These,  as  returned  by  StateSi 
were  as  follows : 
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(a.)  Lumber  yards  and  trade,  1840. 


States  And  Territories 


aa 
3 


3' 


i 


States  and  Territories. 


1' 


I 


Alabama 

A  rkanitat 

Conneotioat 

Delaware 

DIstrfot  of  Golmubia. . 
FkvUa  (Tenitary) . . . . 

Georgia 

BliDois. 

Indiana  •......••...... . 

Iowa  (TexTilory) 

Kantoeky 

liOnisiana  *  •.•.....••• . 

Maine 

Maryland 

MaeeaGhoaetta 


9 

9 

57 

89 

11 

16 

96 

80 

87 

3 

95 

191 

68 

48 

137 

15 


11,000 

19,220 

43d,  495 

83,980 

140.000 

64,090 

75,730 

03,350 

90,374 

16,950 

105,995 

960.045 

305,890 

307,300 

1,099.360 

45,600 


73 
963 
589 
140 

40 

99 
448 
405 
767 

89 

571 

507 

8,068 

1,330 

3.439 

319 


Misfltssivpi 

Missonn 

Kew  Hampshire 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Pennsylvania 

Rhode  Island 

BoathCaraUna 

Tennessne 

Vermont 

Virginia 

Wisoonsin  (Territory) 

Total 


11 

45 

9 

86 

414 
90 
78 

884 
41 
14 
9 
14 
41 
14 


•139,175 

818,099 

99,000 

410,670 

9;  604, 170 

46,000 

373.968 

8,941,040 

954,900 

100,000 

6,700 

4^50tf 

113,910 

91,180 


1,793 


10,840,307 


345 

696 
1.980 
9,599 

438 
8,801 
5.064 

909 
1.0S7 
1,196 

391 
1.454 

133 


85^963 


(5)  Prodtccft  o/theforeet,  1840. 


States  and  Territories. 


r 


1^ 


01 


Alabama 

Arkansas 

Connecticnt 

Delaware , 

District  of  Columbia. . . 
Florida  (Teiritory)  .... 

Geonda 

lUin^ 

Iiw^inuft, ,,,, 

Iowa  (Territory) 

Kentucky , 

Loniftiana 

Maine 

Maryland 

Massaohnsetta 

Michigan 

Mississippi 

Missouri. 

New  Hampshire 

New  Jersey 

New  York 

N'orth  Carolina 

Ohio 

PennsylTania 

Bbode  Island 

Soatik  Carolina 

Tennessee 

TermoDt 

Virginia 

Wiseonain  (Territoiy)  . 


1169,008 

176,617 

147,841 

5^569 


197 
34 


13.585 
37,047 
19,760 


14,981 
3.805 

13, 974 
7,557 


90.346 
114,050 
903,666 
490,701 

50,830 
130,399 

66,106 
1.808,683 

996,  on 

344;  845 
309.395 
199,794 
70,355 
433,917 
971,501 

3^891,309 
506.766 
969,881 

1,150.990 
44,455 
537,664 
817,606 
346,939 
538,009 


153 


95 

700 

8,833 


8601 


8;  848 
356 


6 
145 


8,900 

409 

593,451 

5^631 

1,595 


113i 

9 

7, 6131 


6,8001 
963 


7.004 
9,998 

39.419 
890,883 

33,504 

17,860 
1,179 
8.097 
9,597 
60 

54.939 

3,389 

373,191 

9;  993 

90,000 

15^556 
3,196 

87,918 
9,571 


155 
6,763 
9,909 


84,510 


735 
3,336 


5^809 
1 


1 
Tltfl 


1.995 

9,609 

1,750 

93,914 

194,776 


98;  971 

11,690 

31,660 

6.483 

6,873 

4,015 

1,099 

65,075 

143.339 

46,040 

15.906 

14,897 

155 

9,947 

1,635 

9,500 

40.654 

3,569 


Total. 


13,943,507 


619, 106 


15,9391 


1,063^869 


530,580 


84 
343 
190 


6 
891 
868 
790 
67 
506 
54 

8,899 
115 
174 
320 
183 

1,134 
583 
446 

4,664 

9,694 
396 

1,988 

50 

508 

889 

303 

9,918 
593 


93,043 


The  censas  of  1840  reported  8,229  tanneries,  employing  the  labor  of 
26,018  men  and  $15,650,929  in  capital.  They  prodnced  3,463,611  sides  of 
sole-leather  and  3,781,868  sides  of  apper  leather,  and,  on  a  rough  esti- 
mate, nsed  at  least  half  a  million  conis  of  bark.  Among  the  industries 
consuming  large  amounts  of  timber  and  lumber,  we  find  ships  and  ves- 
sels worth  97,016,094,  and  fhmiture  worth  $7,555,405,  as  made  during 
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the  year  reported,  the  latter  employing  18,003  men  and  $6,989,971  in 
capital.  There  were  8,429  honses  bnilt  within  the  year  of  brick  and 
stone  and  45,684  of  wood,  employing  the  labor  of  85,501  men  and  capi- 
tal to  the  amount  of  $41,917,401. 

4.— Census  returns  of  1850, 1860,  and  1870. 

As  these  census  enumerations  were  all  made  under  the  same  act,  and 
by  agents  under  nearly  similar  instructions,  they  may  be  shown  some- 
what in  connection. 

Area  afforest  land. — Before  1870,  agricultural  land  was  simply  re- 
ported as  *'  improved  ^  or  "  unimproved,^  the  latter  term  being  altogether 
indefinite  in  its  meaning,  and  alike  including  woodlands,  prairies,  and 
marshes.  In  1870,  an  nttempt  was  first  made  to  separate  this  uncertain 
class  into  *^  woodlands''  and  **  unimproved,  not  woodlands,"  but  as  lands 
not  in  farms  were  not  included  in  the  enumeration,  and  as  the  returns 
from  some  districts  were  very  imperfectly  made  in  this  respect,  the  re- 
sult is  far  from  being  reliable. 

We  present  the  general  result  by  groups  of  States  in  the  following 
table,  and  a  comparison  of  the  total  area  as  reported  by  the  census, 
with  the  areas  of  the  States  as  generally  allowed  in  geographical  me- 
moirs. 

6.— Comparison  of  forest  areeu — Census  af  1870. 


Total  ftrea  as  oom- 
monly  reported. 


Sqoare 
nuleo. 


Acres. 


Aares  of  land  in  fikrmt. 


Im]^WTed. 


TToim- 

prored, 

woodland. 


ITnim 

prored,  not 

wooduuid. 


Acres  not  in- 
cluded   in 


KBW  KNQLAHD  STATU. 


Kew  HamiMhire 

Vermont 

MMsachnsetts 

Rhode  Island 

Oonneotioat 

Total , 

MTODLB  aflATBS. 

New  York 

KewJVreey 

Pennsylvania 

Delaware 

Harjiand 

District  of  Cdnmbia 

Total 

SOUTHERN  BTATS8,  ATLAS* 
TIC  COAST. 

Virginia 

North  Carolina 

Soath  Carolina 

Georgia 

Florida 

Total 

SOUTHEBir  STATES,  OULT 
00A8T. 

Alabama 

Mississippi 

Loaisiana 

Texas 

Total 


35,000 
0,280 

10,  SI9 
7,800 
1,30C 
i750 


83,400,000 
5,«30.SOO 
6,535,680 
i092,000 
835.840 
3,040,000 


S,  917, 703 
8.334.487 
8,073,857 
1,736.881 
889,030 
1,646,758 


8,884,740 

1,047,090 

1,386,934 

706.714 

169,389 

577,333 


695,985 
884,417 

68,613 
887,348 

43,879 
140,331 


68,348 


43,748,790 


11,997,540 


6,118,810 


1,460,113 


47,000 
8,330 

46,000 
8,180 

11,184 
60 


30,060.000 
5,384,800 

89,440,000 

1, 356, 800 

7, 119, 360 

38,400 


15,637,806 
1,976,474 
11,515,965 
698,115 
8;  914, 007 
8,866 


A  679, 870 
718,335 

5,740,864 
895.168 

1,435.968 
8,488 


883.734 
894,708 
737,871 
50,045 
168,584 
983 


114,684 


38,358 
50,704 
34,000 
58,000 
50,868 


73,350,3ti0 


84.545,880 
38,450,560 
81, 760, 000 
37, 180, 000 
37,931,530 


38,740,033 


8,165,070 
5,358,748 
3,010.539 
6,831,856 
738,178 


13,878,647 


8,994,734 
18,096,894 

6,443,851 
18,9^084 

1,425,786 


8, 138. 419 


1,688,137 
9;  549, 774 
1^690,890 
3,888,001 
811,983 


840,304 


153. 807, 360 


84,008,340 


41. 119, 349 


10,986,385 


90,788 

47,156 

41,346 

874,356 


38,468,080 
30,170,840 
86, 461, 440 
175,587,840 


5,068,804 
4,809,146 
8,045,640 
8,964,836 


8,380,339 
7,959,384 
4,003,170 
7,668,894 


1,918^648 
953.583 
977,007 

7, 760;  393 


413,580  864,691,800 


14,881,886 


2:8,005,180 


11,817,685 


16,561,949 
8,333,806 
S,006,87« 
8,861,717 
833,538 
675.564 


84, 178;  857 


7,889,19b 
8,335,3s9 
11,445.800 
304,478 
8;  006, 781 
26.783 


84,608,861 


6,399,360 
18, 615,  LV 

9,654,780 
13.478,09 
85,557,979 


77.699,877 


17,500,908 

17,058,787 

19,433,633 

157,191,317 


811,186.560 
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Total  area  as  com- 
moDly  reported. 

Aorea  of  land  in  forms. 

Acres  not  in- 

Stfttas. 

Square 
mUea. 

Acres. 

Unim- 

proved, 

woodland. 

ITd  im- 
proved, not 
woodland. 

eluded    is 
retoma. 

WI8TIBM  BTATCa  BOOTH  OF 
THB  OHIO. 

45,600 
37,680 
93,000 

99.184,000 
94,115,900 
14,790,000 

6.843.978 
8,103,850 
9,580,954 

10,771,396 
9.134,658 
4,364,405 

1.966,540 
1,491,598 
1,583.735 

9.609,786 
5.455,094 
6.191,606 

Kentaekr 

WestVirgbiift 

Total 

106,980 

68,019,900 

17,597,389 

94,970,450 

4.971,873 

91.949,486 

WWI-EIM  BTATn.  MOBTH  OF 
THSOfflO. 

Ohio 

39,964 
33,809 
55,410 
56,451 
53,994 

99,578,960 
91,637,760 
35.469.400 
36,198.640 
34,511,360 

14,469,133 
10.104.979 
19,399,959 
5.096.939 
5.899.343 

6,883,575 
7,189,334 
5,061,578 
4,080,146 
3,437,449 

359.719 
896,035 

1,491,331 
849.057 

9,378.536 

3.864,540 
3,518.119 
9,579,539 
96,109.498 
99,796.039 

IxidiAnA 

nMnoto  .:;::.::::...:;:::; 

MlohlKan 

Witoooaiii 

Total 

939,556 

153,317,190 

54,899,646 

96»658,075 

5^897,671 

65,867,798 

Total  areas  as  com- 
monly reported. 

Acres  of  land  in  fhnna. 

Acres  not  in- 

Stotes  and  Territories. 

Square 

Acres. 

Improved. 

Unim- 
wSSI.^ 

Unim. 
proved,  not 
woodland. 

oladedlnre- 
tarns. 

WESnSN  8TATK8  (AI>J0IN- 
INO     MIBBI88IFPI,     WIST 
8IDB). 

ArVanimf 

59,198 
65,350 
55,045 
83,531 

33,406,780 
41,894,000 
35,998.800 
53,459,840 

1,859.891 
9.130.015 
9.396,467 
9;  399, 109 

3,910,395 
8,965,999 
9,584,793 
1.336,999 

1,897,150 
3,611,376 
3,690,533 
9,895,497 

95.809,494 
90,116,780 
19,687.007 
46,976,019 

Missouri 

Iowa.... 

If itn>Af"t%  ,  ™ . . 

Total 

956,194 

163,019,360 

9^709.005 

16.736.646 

11,884,486 

119,589.993 

nmBIOB  8TATB8  AKD  TSB* 
BIT0BIB8. 

Indian  Territorj .... 

68,991 
81,318 
75.995 
159,597 
143,776 
88,000 
88.056 
104,500 
113.916 
191,901 

4i  154, 940 
59.043,590 
48.636,800 
97,669.080 
99.016.640 
56,390,000 
56,355,840 
66,8H),000 
79.906,940 
77,568.640 

44, 154, 940 
46,386  641 
46.563,017 
97,350,704 
91.877.103 
56,315,659 
56,907,479 
66,550,654 
72.884.433 
76, 735. 091 

Kansas     x.xx.a'xu-x^ 

1,971,003 

647,031 

49.645 

84,674 

338 

118,755 

95.594 

14,585 

143,007 

6?5.419 
913.376 
99,605 

915 

11,:^ 

*"'i06.'983* 

3,0:0.457 

1,913,376 

937,196 

53,665 

3,968 

99,391 

913,948 

7,999 

584.959 

x^hi^ka      

DakoU  Territory .  

Montana  TerritOTj 

Wyoming  Territory 

TTiah  Territory.... 

Colorado 

Arizona  Territory 

KewMexloo  Territory.... 

Total 

1,038.350 

664,544,000 

3.117,639 

990.635 

5,399,719 

655.043.091 

TOBIES. 

Nevada 

119.090 
188,981 
95.974 
86,994 
69,994 

71,737.600 
190, 947, 840 
60, 975^  360 
55.998.160 
44,796.160 

99,644 
6,918,133 
1,116,990 

96,603 
199,016 

13,415 

477,880 

761,001 

7,476 

991,906 

109,451 

4,731,099 

511.961 

43,060 

165,917 

71, 599, 090 

Oaliibmla 

109, 590, 735 

Oregon 

58,586.108 

Idaho  Territory 

Washington  Territory . . .  . 

55.151,090 
44, 147, 091 

Total 

559,633 

353,685,190 

7.645,686 

1.550,978 

5,554,481 

338. 933, 975 

Al^Va 

577,390 

369,590.600 

369,599.600 



General  total 

^607,911 

9,303,615^040 

188.991,099 

150,310,179 

59,503,765 

1,900,879,997 

*  From  returns  in  which  so  large  areas  are  omitted,  it  wonld  Dot  be 
profitable  to  draw  conclusions,  as  any  percentages  or  other  calculations 
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based  upon  them  would  still  involve  mach  UDcertainty.  The  preceding 
table,  however,  affords  the  ouly  means  available  for  comparing  the  tim^ 
ber  resources  of  the  settled  portions  of  the  country. 

In  taking  the  census  of  agriculture,  the  value  of  ^^  forest  products" 
realized  during  the  past  year  from  the  farm,  was  entered  in  a  colomn 
provided  for  this  purpose  in  the  schedules.  It  is  presumed  to  generally 
represent  the  value  of  firewood,  poles,  bark,  cooper-stuff,  and  otber 
wood,  &c.,  sold,  but  not  the  amount  used  on  the  place.  It  should  be 
distinct  from,  and  additional  to,  the  '^  value  of  lumber  products  "  giv^ 
in  a  subsequent  table. 

6.— FaZiM  of  forett  productB  of  farm9.'--Cmsu8  of  1670. 


State*  and  Tcrritoriea. 


Value. 


States  and  Teraitoriea. 


Value. 


Alabama 

Arizona 

Arkanaaa 

California 

Colorado 

Connectiont 

Dakota 

Delaware 

Diatriot  of  Colombia . 

Florida 

Georgia 

Idaho 

Dlinois 

Indiana 

Iowa 


Kentaoky . 
Lonisiana.. 

Maine 

Maryland. 


Michigan . 
Minnesota.. 
Missiaeippi . 
MiaMnrf.... 


560,017 


1,SM,107 

700 

Ul,810 


7,965 
1,381,083 


1.087,144 
S,  645^  679 
1,»0,463 

368.947 

574.994 

93,596 

1,531.741 

613.909 
1.616.818 
fl;  559, 689 

313,588 
39.975 

799,343 


Montana..* 

Nebraska 

Nevada 

New  Hampshire . 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 

Ohio 

Oregon .......... 

PeimsylTania.... 

fihode  Island.... 

South  Carolina... 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Waihington 

WestV&ginia... 

Wisconsin 

Wyoming 


1818 

38,  IM 
1,7AM4 

501 

6.681.111 

1.080.  US 

J,  719, 140 

S5B.» 

161,153 
33S,»1 

»,m 

880 

1.938.90 

686, 8R 

19,  »5 

383,683 

1,397,618 


ONital. 


136, 816^  9n 
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7,'^CkmparaHffe  statement  of  sawed  and  plaud  lumber  in  1850, 1860,  and  1870. 


SUtet  and  Terri- 


Value  of  lumber  produota.^ 


185a 


1860. 


1870. 


Establidi- 
menta. 


1800. 


1870. 


Steam  en- 
ginea,  1870. 


Water  wheela, 
1870. 


Horae- 
power. 


No. 


Horae- 
power. 


No. 


I 

a 


ArizoDa 

Arkanaaa 

California 

Colorado 

Conneoticnt 

Dakota 

Delaware 

Diatof  Columbi*... 

Florida 

Georgia.... 

Idaho 

nUnola 

ibidiana..... ........ 

Iowa 

Kanaaa 

Kentucky 

Leniaiana 

Iffeine 

Maryland 

Haasaohnaetta 

Ifiebigan 

Minnesota 

MiifiiBsippi 

Montana 

Kebraaka 

Kevada 

Vew  Hampahire . . . . 

Iffew  Jeraey 

KewMezioo 

New  York 

North  Candina 

^o.. 

Oregon  ...... ....... 

Bennaytyania 

Bbode  Island 

South  CaroUna 

Tenoeseee 

Texaa 

Utah 

Vermont 

VhginU 

Washington 

West  Virginia 

Wisconsin 

Wyoming 


11,103,48103,017,641 


123,918 
969,485 


1,033,185 
4,814,596 


534^794 


531,651 


«6,8fl3 
89,000 
391,034 
9S3.403 


861,178 

70,885 

1,475.840 

8,0Gi086 


1,384,484 

1^195,351 

470,670 


Tetal.. 


1,503.434 
1,189,677 
5.878.573 

565^168 

1,568.865 

8,464.389 

59.800 

913,197 
1,479.184 


a;87Ma4 

3, 169, 843 
8,378,589 

945,068 
8,809,674 
1.018,554 
6,784,981 

784,183 
8,888,419 
7,033,487 

816,808 
8,055,306 
3,709^998 


31i»104 


1,009,498 

1,133,053 

80,000 

13,186,759 

985.075 

3,864,453 

1,355^500 

7,789,058 

SM1.5S6 

1,108,880 

785.387 

466,013 

14,680 

618,065 

977,418 


1,886,784 
1,608.319 
65^150 
18,485,418 
1.073,968 
5,600,045 

586,600 
11,311,149 

178,174 
1,077,718 
1,975.481 
1,618,889 

138,565 
1,065,686 
8,537,130 
1,173,580 


1,818^516 


i836,159 


$1,359,083 

1U,000 

1,344,403 

5,837,064 

384,370 

1,541,038 

73.380 

405,041 

30,000 

8,835,780 

4,044,375 

56.850 

4,546,769 

18,334,755 

5,794,385 

1,736,381 

3.668,086 

1,818,037 

11,395,747 

1,501.471 

3.556,870 

31.946,396 

4,899,163 

9;  160, 667 

6,363,118 

430,957 

878,805 

438,500 

4,886,148 

8,745,317 

181,835 

81,838,888 

8.000,343 

10,835,180 

1,014,811 

88,938,985 

857,858 

1,197.005 

3,390,687 

1,960.851 

661.431 

3,585,188 

1^111,055 

1,307,585 

1,478,399 

15^130,719 

868,000 


338 


178 
895 


808 


71 

1 

87 

412 


1,331 
561 
184 
483 
161 
986 
187 
611 
986 
163 
889 
548 

""46 

"567 


9 

3,033 

349 

1,911 

196 

3.078 

86 

361 

546 

194 

88 

415 

784 


984 

1 

811 

891 

33 
390 

10 

80 

1 

104 

538 

10 

511 

1,861 

545 

195 

568 

158 

1,099 

391 

644 

1.671 

807 

865 

806 

31 

50 

18 
783 
885 

13 

3,510 

583 

8,880 

165 

3,739 

81 
337 
703 
384 

95 
637 
605 

46 

343 

780 

8 


3,091 

10 

3,144 

6,796 

494 

434 

848 

816 

180 

8.487 

5^673 

83 

18,388 

34,696 

13.758 

.%853 

9,443 

3.350 

3.813 

8,373 

8,019 

41,916 

4,539 

5,666 

14,697 

165 

648 

890 

1,988 

1,318 

48 

90,043 

3,517 

36,788 

1,645 

33.859 

331 

8;  315 

7,357 

4,710 

885 

1,567 

4,339 

1,046 

3,495 

16,119 

151 


110 

1 

183 

184 

88 

15 

9 

38 

1 

69 

187 

4 

456 

1,468 

401 

154 

378 

134 

76 

98 

64 

1.137 

114 

198 

580 

11 

30 

11 

63 

36 

780 

134 

1,688 

40 

1,006 

14 

88 

300 

835 

16 

37 

198 

86 

144 

377 

6 


1,918   189 


383 
3,000 

806 

6,905 

85 

795 


84 
188 

11 

381 

8 

50 


167 

4,786 

78 

506 

5,303 

8,503 

507 

1,779 

33 

38.898 

3,686 

13,910 

18.448 

3,831 

419 

1,7»7 

368 

358 

315 

81.101 

i655 

153 

73,837 

4,535 

9,690 

9,916 

55.553 

1,168 

1,739 

i8ao 

605 
883 
19,731 
6,039 
733 
8,578 
11,668 


15 

336 

6 

88 

899 

181 

88 

101 

7 

1,660 

873 

607 

547 

119 

48 

87 

80 

18 

9 

996 

963 

10 

3.600 

341 

580 

137 

3,136 

,?S 

891 

31 

75 

789 

379 

84 

185 

437 


381 
1 
845 
783 
63 
767 
13 
131 
8 
919 
787 
11 
777 
8,738 
1,595 
879 
751 
197 
4,658 
538 
1,649 
7,059 
1.018 
301 
1,01T 
40 
59 
48 
8,060 
656 
15 
11^466 
681 
3.177 
864 
8,7de 
115 
375 
909 
300 
183 
1,568 
741 
179 
453 
4,187 
8 


58,531,97695,919^886 


810, 159, 397  3U,  657  85, 8d3 


314,884 


11,804 


386,781 


16,56863.197 


^  This  table  inohidea  ahlnglee,  staves,  ^c 

Hands  employed. 

1860.  Males,  75,171;  females,  691;  total,  76,862. 
1870,  Males  above  16— 146,047;  females  above  15— 682;  youth— 3,268; 
total,  149,997. 


Capital,  wagea,  and  materials. 


1860. 


1870. 


Capital  employed 

Wages  paid 

Value  of  materlala  naed 


•143,493,838 
81,703,865 
44, 551, 70S 


•74.530.000 
40,000.168 
103,348.430 
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8.-^Per$on$  employed  tii  man^faotoTieB  hieing  wood  as  a  material^  wKoHg  or  in  part,  or  in 
other  emptoymenU  ueing  forest  products. 


BotineM,  or  ftrtiolM  manuiaotiizod. 


Nnmber  of  penonB  employed. 


18aa 


ino. 


▲jcriealtural-implemeiit  m%^en  . . . . , 

Ax-taelre  makers 

BMket-makera  and  willow-workers.. 

Bee-hive  makers 

Block-makers 

Block  and  pump  makers 

Block,  pump,  and  spar  makers 

Boat-bnilders 

Bobbin-makers 

Box-makers 

Bridge-bailders 

Dook-bnilders 

Bnllders 

Carpenters , 

Cabinet-makers 

Cbair-makers 

Cane-makers 

Car-bnilders,  d:o , 

Carriage  and  wagon  makers' 

Coach-makers 

Charcoal-bnmers 

Charcoal  and  coke  makers 

CofiOn-makers , 

Coopers 

Frame-makers 

Hemlook-bark-extraot  makers , 

Hoop-makers 

Kindlinff-wood  makers 

Last-mucers 

Lnmbermen 

Mast-makers 

Match-makers 

Millwrights 

Oar-makers 

Pattern-makers 

Plane-makers 

Pot  and  pearl  ash  makers 

Pnmp-nrakers 

Saab  and  blind  makf^rs 

Sash,  door,  and  blind  makers 

Sash-makers 

Sawyers 

Shingle-makers 

Ship-carpenters 

Shoe-peg  makers 

Stave-makers 

Stair-builders 

Snmac-grlnders , 

Tanners  and  curriers 

Tar-makers 

Tar  and  turpentine  makers 

Tarpen  tine-makers 

Turners 

Veneering 

Wheelbarrow-makers 

Wheelwrights' 

Wood-oorders 

Wood -cutters 

Wood-dealers 

Wood-pulp  makers 

Woodenware  makers ...., 

Wooden  brackets,  scrolls,  ico 

Wood,  mlsoellaneons 


1,313 


9,390 
SS 

9,8ei 


83b  Ml 


1,973 

'i'osi" 


484 


'•'S 


940 


•  870 

1,2S7 

184,071 


37,350 


S;634 

417 

31 

i,911 

5M3,956 

S9tSS3 


<4 


4,90 
8;  080 


1,550 

""iso' 


4 
477 


07.864 
40,554 
18;  401 


1A,18D 


15^941 
55,841 


43,094 
143 


43^034 
OaiO 


9^413 

8,36 

33^314 


383 
10.070 


SSO 
9,013 


1,374 
377 
104 


9;  098 


400 

15,990 

359 

418 

9,083 
•95 

S.888 
901 
147 

1,541 


701 

514 

103.511 


9,55< 
507 
191 

on 


970 
1.905 


11,974 

1.985 

li585 

49 

189 


9,300 

19^000 

9.478 

13,399 

106 

909 

19 


90.379 


11. 


979 


14,988 


10,481 
95 


85 
901784 


507 
3,893 


1,353 
4,097 


9,638 


30,009 

900 

1,399 

473 


39,003 

81 

3,389 


il03 
94 
938 

0,989 


736 


111 

3,109 

747 

715 


>  The  terms  "  wheelwrights  *'  and  "  oarriMce  and  wagon  makers  "  have  evidently  been  ooafiranded  in 
making  these  returns.    Before  1870  only  male  persons  were  dassifled  as  to  employments. 
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O.—Comparaiive  product  of  maple  sugar  and  maple  molaeaee  in  1850, 1860,  and  1870. 


Sttttea  and  Territories. 

Maple  sogar,  pounds. 

gallons. 

Percentage  of  each 
State  to  general 
totel,  1870. 

1850. 

1800. 

1870. 

I860. 

1870. 

Sugar. 

Simp. 

Ai«^mn*% 

A43 

543 

3 

Arizona 

AriraniuM 

9,330 

3,097 

1,185 

134 
6 

75 

aoo4 

0.006 

Calilornia 

Colorado 

O^HineGtloiit. .>.-•«»•>•.  • 

50,796 

44,350 

li366 

9;  977 

168 

0.05 

0.03 

Diikota 

IHiIawaTe 

District  of  Colombia 

Florida 

Q«orsla 

50 

991 

90 

iSSSt.::;:::;:::::...::. 

IULdoIs 

348,904 
78;  407 

131,751 

1.515,594 

348,951 

1,548 

380,941 

136,873 

1,339.333 

146,490 

938 

969, 416 

90.048 
993,908 

11,405 

9 

140,076 

10,378 

937,880 

9,315 

313 

40.073 

4.68 
0.51 
0.003 

9137 

Indiana 

1.00 

Iowa 

0lO8 

ICannafi 

Kentookr.. 

437,405 

93,  M3 

47,740 

795,535 

9^439.794 

3,950 

0.94 

5.97 

Kaine 

306,743 

63,981 

1.000,078 

9,988.018 

370,947 

99 

143,430 

160,805 

70,464 

399,800 

1,781,855 

910,467 

135 

116,980 

33,679 
9,404 
15.307 
78,998 
93,038 

38.470 

374 

3,396 

33,637 

18,739 

0.56 
0.34 
1.40 
6.26 
a  74 

3.0C 

Maryland 

0.04 

MaooaohnoettiB         .  .  .. 

0.35 

Mlchtinn 

3.54 

1.47 

HlMiaaippi 

MlMoiSi.. 

178.910 

16,389 

16,317 

0.41 

1.75 

Montana 

Kebmaka 

10 

875 

Nerada 

New  HamiMhire. . ........ 

1,398.863 
9;  197 

8;  355. 013 
3,455 

1,800,704 
419 

43,833 
6^068 

16,884 
5 

6.33 
a  001 

1.81 

Hiew  iTtney  .............. 

New  Mexico 

New  York 

10,357,487 

37.939 

4, 588;  200 

10,816,458 

30;845 

3,383,943 

6,603.040 
31,357 

1.545,917 

131,843 

17,750 

370,513 

46,048 

418 

353.613 

30 

30.385 

i&53 
0.08 
13.30 

4.95 

North  Carolina 

0.004 

Ohio 

38.00. 

Oregon ................... 

0.004 

P**nneylvanift. .....r...... 

8,396,J^ 

88 

300 

158,557 

9,768,965 

Hi  310 

5.43 

4.83 

Kbode  Island 

0oath  Carolina 

805 

117.359 

69 

8 
134,968 

Texas 

74,373 

4.843 
>5.038 

0.48 

«^5» 

Xrtah 

■8,'89i*309 
945,093 

40 
16.353 
99,605 

Vermont 

6.349,375 
1,3371665 

937,643 

13,093 
11,400 

31.36 
0.84 

1.36» 

1.82 

DirMhlnirton 

West  Virginia  ..-! 

490,606 
507,103 

""83,'n8 

90,918 
31,918 

1.73 

1.80 

3.17 

'Wlsoonnin 

610,976 

1.548,406 

3.8S 

W  vominir 

Total 

34,353,436 

38,863,568 

38;  443, 645 

1.507,580 

931,057 

100.00 

loaoo 

1  Probably  not  mapU  molasses,  and  therefore  omitted  in  oalonlation  of  percentages. 
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lO.—Oeneral  9ummary  of  IndttstrieB  using  wood  or  other  forwt  products  a»  ih^  principal 

nuiterialf  1870. 


Indnstriee. 


Baskets 

Flocks  and  spars 
CooperaKo 


Hobs,  spokes^  bows,  shafts,  wheals 

and  felloes 

Kindling-wood 

Lasu 

Lumber: 

Planed 

Sawed 

Stavesi  shooks,  heading 

Oars 

Sash,  doors,  and  blinds 

Shoe*peg8 

Willow  ware 

Wood  brackets,  moldings,  and  scrolls 

Wooden  ware 

Wood  palp 

Wood: 

Tamed  and  oarred 

Misoellaneons 

Bark,  ground 

HemlM)k  bark,  extract 

Samao,groond 

Tar  and  turpentine 


Total. 


i 


197 

9 

i061 

309 
70 
60 

1,113 

95^817 

15 

95 

1,605 

98 

168 

65 

989 

8 

733 
117 

33 
9 

19 
997 


35,771 


Steam-eogfawa 


u  ^ 


tzj 


553 

78 
3,653 

4,796 
897 
4«5 

95,668 

314,774 

110 

938 

97,061 

957 

95 

1,375 

9,993 


3,830 
418 
513 
140 
908 
177 


387,450 


91 

7 

153 

189 
48 
39 

848 
11,199 
5 
10 
999 
10 
9 
54 
76 


991 
90 
13 
9 
10 
96 


13,945 


Water-wheels. 


«8. 


990 

15 

9,644 

1,919 
30 
180 

3,651 

396,798 

53 

99 

7,758 

3ti5 

98 

101 

3.366 

1,069 

4,393 
797 
160 


353,556 


I 


10 

1 

147 

98 
3 
10 

193 

16,559 

3 

5 

367 

18 

9 

5 

165 

14 

935 
47 
14 


17,903 


Hands  employed. 


i 


990 

64 

93.314 

3,791 
701 
610 

13.640 

149,871 

196 

191 

90,379 
979 
850 
747 
3,169 
111 

4,103 

715 

133 

37 

85 

9,638 


996,313 


755 

69 

99.764 

3,599 
593 
484 

13,064 

145,996 

191 

186 

19,496 
175 
565 
714 
9,708 
111 

3,777 

673 

131 

37 

84 

9;  596 


918,481 


Industries. 


ployed. 


J 


CapitaL 


Wages. 


Uaterials. 


Prodoots. 


Baskets 

Blocks  and  spars 

Cooperage 

Hubs,  spokes,  bows,  shafts,  wheels  and 

felloes 

Kindling-wood 

Lasts 

Lumber: 

Planed 

Sawed , 

Staves,  shocks,  heading 

Oars 

Sash,  doors,  and  blinds 

Sboe-pegs 

Willow  ware 

Wood  brackets,  moldings,  and  sorolls 

Wooden  ware , 

Wood  pulp , 

Wood: 

Turned  and  oanred 

Miscellaneous 

Bark.£jound , 

Hemlock  bark,  extract , 

Sumac,  ground , 

Tar  ana  turpentine ,. 


5 
9 
9 

59 

689 


117 
176 
94 

594 

3.963 

5 

9 

840 

6 

996 

30 

304 


103 
11 


993 

31 

9 


31 


•376.945 

68,950 

9,796.847 

4,050,609 
562,750 
330,800 

18.007,041 

143.399,089 

94,150 

158,798 

91,939,809 

169,900 

908.755 

839.975 

9;  814, 509 

191,000 

9,751,549 
481, 495 
899,760 
85,000 
167,450 
909,995 


1994,878 

31,914 

7,819,813 

1,544,896 
953,150 
969.919 


1158.109 

98.565 

19;  831. 796 

9,904,713 
486,649 
137,657 


6,999,078 

98,728,348 

39.966,817 

103, 109;  393 

49,345 

941,037 

61,910 

45,845 

10,059.819 

17,581,814 

78,051 

63,736 

171,913 

143,634 

734,640 

638,493 

l,9f0,96d 

1,693,694 

60.178 

99.500 

1,499.565 

1,648,008 

957,451 

388,549 

47,069 

194,491 

19.500 

39,630 

31,395 

164,709 

476,984 

9,148.090 

•594,739 

95,095 

96, 863;  734 

5^985,157 
930.994 
865,703 

49,179,709 

909,859.597 

306,800 

178,139 

36,695.806 

264.847 

510.930 

1,479.049 

4, 149;  194 

179;  350 

4.959.191 

1, 018. 047 

37^829 

185,300 

967,180 

3.585,995 


Total. 


1,314 


6,518 


907,019,089 


71,074,667 


179,618,376 


340, 597, 761 


\ 
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11,— General  eummary  oflnduttriee  using  wood  aa  a  part  of  IkHr  material,  1870. 


lodutries. 


II 


8teMn*«]igi]ie«. 


§ 

^ 


Water-pow«r. 


1 


I 


Hands  eBDploTed. 


AgrienltonU  impkiBflnte 

Bee-litvM 

Boats 

Boxes,  ehesas 

Boxes,  psoking 

BBidge-Vntidiiic 

Cupentry  anatmildine 

OsRiaices  and  sleds,  oIuMren's  . .. 

Carriages  and  wagons 

Gars,  railroad 

Clock-cassa 

Coffins 

Jomitore,  not  spedfled 

FunilurOi  ofaatrs*. ....... ........ 

Fonitore,  reMgerators 

SLooking-i^ass  and  picture  frames 

Patterns  and  modsls 

Shlp-baiMing 

Veneering 

WlieelbaiTows 

Wheelwrights 

Total 


8,076 

15 

174 

194 

489 

94 

17, 148 

S3 

11,847 

170 

5 

64S 

5,493 

8S9 

87 

380 

165 

769 

10 

88 

3,613 


15^873 

11 

1,446 

547 
4.303 
1,034 
4,654 

366 

4.160 

5,600 

4 

350 
14.811 
3,903 

114 
1,017 

898 
3,311 

394 

813 

554 


676 
8 
45 
40 

195 
36 

888 
88 

879 

134 
8 
19 

764 

117 

6 

49 

58 

119 
6 
10 
32 


10^800 

31 

13 

8,318 

8,648 

40 

1,140 

391 

4»65i 

163 

68 

183 

6.990 

4,740 

84 

93 

95 

109 

45 

897 


3 

8 

136 

148 

9 

73 

81 

863 

4 

4 

13 

406 

184 

8 

4 

5 

6 

8 

15 

75 


85,949 

33 

8,381 

604 

4.500 

8,000 

67.864 

913 

5i998 

15,931 

68 

8,365 

40,554 

18;  469 

967 

3,587 

867 

11,063 

94 

938 

6,968 


94,634 

3a 

8,350 

662 

4,084 

8.069 

67,306 

780 

5i980 

15,690 

65 

3,909 

38.093 

6,975 

960 

9,976 

705 

10,978 

74 

904 

6,915 


43,743 


68;  990 


9,900 


35^080 


1,804 


853,146 


841,354 


Hands 
employed. 


Indnstries. 


1:^ 


I 


AgrlonltaxallBipleaients. . 
Bee-hiTes 


19 


Boxes,  obeese 

Boxes,  packing 

Bridgo-imilding 

Carpentry  and  Doilding .... 
Carriages  and  sleds,  chil- 
dren^. 


1 
II 
195 


Carriages  and  wagons 

Can.  railroad 

Clock-cases 

Coffins 

Famitare,  not  specified 

Pnmttare.  chain 

Fnmitnre.  roMgerators 

Looking-£^ass  and  pietnra 

frames 

Patterns  and  models 

Shlp-boilding 

Veneering 

Wbeelbarrows 

Wheelwrights 


80 

76 

80 

1 

48 

657 

3,168 


196 

138 

8 

80 
8 
11 


1 

SO 

81 

830 

81 


44 

578 

981 

8 

31 

1,874 

8;  319 

7 

415 
30 


$84,834,600 

15,350 

1,665,193 

484,315 

3,571,948 

8,973.850 

85^110,^8 

746.698 

36,563.095 

16, 639;  799 

53,700 

9,509,869 

35.740.090 

7,643,884 

548;  000 

9,500,090 
634,715 

9,109,335 
999,550 
943,750 

8,830,316 


119;  151. 504 

•91,478,986 

3,179 

8,450 

1,995.096 

1.814,016 

199^019 

848;  937 

1,909,088 

4,986,745 

1,193,353 

3.939,771 

89,169,568 

66,943,115 

407,387 

495,981 

81,879,730 

89,787,341 

9,650,998 

18,117,707 

87.784 

71,479 

1.011,307 

1.419,078 

17.901,379 

81,660,ftT7 

3,599,940 

3.979.743 

141,918 

199,409 

1,693,653 
408,948 

5,504.686 
45,310 
111,390 

1,353,474 


8,466,313 
835.933 

8,899,394 
189,918 
K.6.490 

1,907.418 


199;  066. 875 

91.459 

3,300.775 

570,840 

8,892,433 

5, 476, 175 

13s{,901,439 

1.433,833 

65,362,837 

31. 070, 734 

111.430 

4.036.989 

57,996.547 

10,567,104 

506.463 

5,963,935 

1.311.191 

17,910,338 

341,750 

473,720 

5,846.043 


Total.. 


4.646 


7.146 


184, 755, 814 


10e;788.335 


178,834,339 


405.310,086 


TIMBEB  BBSOUROES  OF  8EYEBAL  OF  THE  STATES. 

Id  the  absence  of  official  sources  of  informatioii  through  the  agencies 
of  the  general  government,  aside  from  the  census  statistics  already 
given,  we  have  prepared,  fh>m  various  sources  as  credited,  the  fol- 
lowing information  concerning  the  production  of  lumber,  and  to  some 
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CENSUS  STATISTICS  OP  FOREST  PBOD 


ib.'-Oeneral  9ummarif  oflndastriu  using  wood  or  other  forest  p^ 

material^  1870. 


IndaBtriee. 


Baskets 

Flocks  and  spars 
Cooperage. 


HaSs,  spokes,  bows,  shafts,  wheals 

and  felloes • 

Kindling-wood 

Lasu 

Lumber: 

Planed 

Sawed 

Stares,  shooks,  heading 

Oars 

Sash,  doors,  and  blinds ^... 

Shoe*pegs 

Willow  ware 

Wood  brackets,  moldings,  and  scrolls 

Wooden  ware 

Wood  palp 

Wood: 

Tamed  and  oarred 

Miscellaneoas 

Bark,  ground 

Hemlock  bark,  extract 

Snmao,  ground 

Tar  and  turpentine 


si 


Steam-eogliMS. 


Total. 


1S7 

9 

4,961 

309 
70 
60 

1,113 

85,817 

15 

S5 

1,605 

98 

168 

65 

960 

8 

733 
117 

33 
9 

19 
997 


n 

8. 


H 


I 


35,771 


553 

78 
3.653 

4,796 
897 
465 

95.668 

314,774 

110 

93d 

97,061 

957 

95 

1,375 

9,993 


91 

7 

153 

180 
48 


848 
11,199 

5 

m 
1 


Water 


O  c 

w 


3,830 
418 
513 
140 

906 
177 


387,459  ' 


Industries. 


Baskets 

Blocks  and  spars 

Cooperage .......... 

Hubs,  spokes,  bows,  shafts,  wheels  and 

felloes 

Kindling-wood 

Lasts 

Lumber: 

Planed 

Sawed 

Stares,  shooks,  heading 

Oars 

Sasb,  doors,  and  blinds 

Sboe-pegs 

Willow  ware 

Wood  brackets,  moldings,  sad  sordlls. . . 

Wooden  ware 

Wood  pulp 

Wood: 

Turned  and  oarred 

Misoellaneous 

BarkjCpround 

HpmWk  bark,  extract ,. .. 

hi] Enai\  ifrmiDil , , ,,  .w *-<,*».... .. , * ,^ 


Hands  em- 
ployed. 


It 


73 


Total  ..,. 


lish- 

history. 
ed  forest- 
suits  of  ex- 
of  economi- 
Tting. 
«i  large  numbers 
..lor  the  most  part, 
t  se  facts  have  been 
^  geographical  range 

T  iiefully  classified  and 

t  use.    Many  of  these 
.  of  possible  growth,  can 
y  tabular  representation* 
I Vom  a  circular  previously 
will  be  made  available  to 
;.ppear  most  effectual. 

<r  general  charaotet  was  addressed  to 

t.t  1,100  were  retaraed.    Attention  was 

:  timber,  oord-wood,  or  other  material 

.  :or  the  conntry,  or  as  specified  areas  of  the 

.'i«  rrtnrn,  and  time  was  therefore  not  al- 

r^.ingly,  for  the  most  part,  indiyidnal  esti- 

:'  careful  preparation  and  extensive  knowU 

-  turns  were  used,  in  part,  in  the  prej^ratioa 

'.\o  Keport  of  the  Department  of  Agricnlture 

r.ch  census  data,  and  facts  from  other  sonroes. 

which  they  afforded  was  not  published  in  the 

•^   ^  l^ron  carofnlly  examined  by  ns,  and  oveiy 

,  ii  tax  fiWiih  iurther  nse  as  may  be  found 

11  hi^d  in  FLforf^'noeto  uncertai;i  points,  and 

^  4  v^r  J  ejtteufkd  list  has  been  prepared  of 

i^^v^  l»  for^^tr^f  and  who  are  both  able  -and 

MM4«£|fi?nc[)ce  for  its  advancement. 

^  circnlars  last  referred  to  have  not 
r^d  to  daim  precedence,  and  a  limit 

itimftte  the  character  and  extent 
I  depeuding  upon  the  production 
Ekli^ed  f]X)m  their  cultivation,  or 


i 
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In  preparing  the  following  statements,  we  have  stndioasly  avoided 
giving  credit  to  any  representations  that  appeared  intended  to  unduly 
enhance  or  depreciate  the  value  of  timber-lands  or  forest-products,  or 
to  promote,  in  any  way,  a  private  interest*  But  believing  that  a  reali- 
zation of  the  direct  and  Incidental  ben^ts  to  be  derived  from  a  due 
proportion  of  woodlands  of  the  country  would  lead  to  greater  care  in 
their  maintenance,  and  to  measures  tending  to  prevent  waste,  we  have 
endeavored  to  show  that  this  belief  is  sustained  by  facts,  and  therefore 
worthy  of  general  acceptance. 

The  inconveniences  and  physical  evils  attending  a  destitution  of  wood- 
land can  largely  be  prevented  by  appropriating  a  certain  proportion 
of  each  farm  to  the  growth  of  forest-trees.  There  is  reason  to  believe, 
that  if  one-fifth  of  each  fietrm  on  the  prairies  were  giv^n  to  th{s  culture, 
the  remainder  would  more  than  yield  what  is  now  realized  from  the 
whole,  on  account  of  the  favoring  conditions  of  climate  which  the  pres- 
ence of  scattered  woodlands  would  induce. 

It  will  be  noticed  that  of  some  States  no  information  is  given  in  the 
following  pages,  and  of  others  but  a  few  statistics  of  particular  indus- 
tries or  other  facts  of  a  local  nature.  Numerous  data  have  been  col- 
lected concerning  lumber-markets  and  the  timber-trade,  the  inland  and 
coastwise  transportation  of  forest  products,  laws  and  usages  of  inspec- 
tion, range  of  prices  and  influences  that  have  affected  them,  and  other 
information  of  a  practical  kind,  which,  however,  still  leave  too  many 
points  to  be  supplied,  and  must  for  this  reason  be  omitted  from  the 
present  report. 

MAINB. 

The  commercial  and  shipbuilding  interests  of  this  State  are  presented 
in  the  statistical  part  of  this  report.^  The  former  are  but  partially  rep- 
resented in  the  general  tables  of  exportation,  because,  under  the  treaty 
of  Washington,  citizens  of  the  State  are  allowed  to  export  their  prod- 
ucts by  way  of  the  Saint  John  and  Saint  Croix  Riv^s. 

The  Saint  John  district  of  Maine,  being  the  part  north  of  a  line  run 
from  Grand  Falls  to  a  point  between  Baker  Lake  and  Boundary  Branch, 
forms  quite  a  distinct  botanical  district,  which,  in  the  state  of  nature, 
bore  a  thick  growth  of  the  evergreen  trees,  generally  of  good  size  and 
valuable  for  timber.  South  of  this  we  find  a  prevalence  of  the  hard 
woods,  such  as  maples,  beeches,  oaks,  and  amentaceous  forms  of  forest 
growth. 

Mr.  Calvin  Chamberlain,  of  Foxcroffc,  Me.,  in  a  lecture  delivered  in 
1868,  in  speaking  of  the  effect  of  clearing  forests  in  Maine,  remarks : 

I  deeigned  to  speak  of  the  already  deetitnte  condition  of  some  neishborhoode  on  the 
ooast-line  of  onr  Stote,  in  regard  to  timber  and  fnel,  where  all  t£e  farmers  in  the 

the  preservation  of  timber-lands,  the  injuries  resulting  from  fires,  insect  ravages,  dis- 
ease, waste,  and  other  cansee,  and  the  economical  valae  of  forests,  and  forests  generally, 
as  weU  in  regard  to  the  benefits  they  may  bring  to  their  owners  as  to  the  public  gen- 
erally. Altboagh,  for  the  most  part,  nothing  but  estimates,  thev  were  generally  ffom 
persons  well  known  in  the  commniiities  in  which  they  live,  and  not  a  row  are  widely 
and  favorably  known.  They  are  persons  who  have  no  theories  to  defend,  with  rtepect 
to  the  onsettled  points  involved  in  the  forest-qnestion,  and  no  motives  lor  stotements 
beyond  the  plain  resolts  of  their  own  observation  and  local  knowledge. 

>  The  aUusions  to  statistics  of  ship-bnilding,  and  the  exportation  of  forest  prodncts, 
refer  to  a  portion  of  this  report  of  snfficient  extent  for  a  sepanite  volume,  embracing 
these  data  from  the  organisation  of  the  government  in  1789  down  to  the  present  time, 
with  ample  generalizations,  calculations  of  percentages  and  prices,  and  graphic  illus- 
trations. This  part  had  not  been  ordered  for  printing  at  the  time  of  publication  of 
thia  volume. 


Digitized  by 


Google 


396 


TIMBEB  BESOUBCES  OF  MAINE. 


preeeDt  geDoration  were  onttiofif  off  their  wood  for  the  Boston  market.  All  have  now 
reached  their  last  tree,  and  are  bringing  wood  for  their  own  fires  from  aistant  points 
on  the  coast.  Now  these  same  farms  have  nearly  ceased  to  prodnce  anght  for  man  or 
heasty  and  domestic  animaJs  have  nearly  been  banished  from  them. 

This  impairment  of  valaes  is  by  no  means  local  in  extent,  nor  limited 
to  agricnltnral  interests  alone.  Its  effect  may  be  especially  seen  in  the 
sbip-building  interests  of  that  State,  which,  although  still  carried  oo  to 
a  large  extent,  must  now  depend  for  its  principal  supplies  npon  a  dis- 
tant timber-market.  The  circnmstance  that  gave  the  first  impulse  to 
this  business  was  the  abundance  and  excellence  of  the  timber,  which 
gave  to  Maine  the  familiar  designation  of  the  ^Tine-tree  State,''  and  sug- 
gested a  pine  tree  as  the  central  figure  of  the  State  seal. 

The  following  data  concerning  the  lumber  production  of  Maine  are 
derived  in  part  from  an  article  in  the  Kennebec  Journal  (Augusta),  of 
December  26, 1877 : 

On  the  Kennebec  River.^The  average  production  for  several  years  has 
been  about  125,000,000  feet.  In  the  winter  of  1877  the  cut  of  logs  was 
reduced  to  about  60,000,000,  and  this  reduction  was  forced  upon  the 
lumbermen  by  the  continued  depression  of  business.  The  arrange- 
m^its  for  the  winter  of  1878  were  for  50,000,000,  but  the  lateness  of  snow- 
fall makes  it  probable  that  it  may  prove  even  less.^  The  production 
was  76,000,000  in  1867,  and  113,000,000  in  1876.  At  the  present  time 
there  are  very  few  old  logs  manufactured  on  the  river.  Usually,  the  lum- 
bermen carry  over  logs  enough  to  supply  the  mills  until  the  opening  of 
navigation  (about  the  Isfc  of  May),  when  the  new  logs  come  down ;  so 
that  few  of  the  mills  will  next  season  be  able  to  start  up  before  the  Ist 
or  middle  of  June.  To  secure  the  cut  for  the  winter,  some  1,200  men 
had  gone  into  the  woods  with  about  250  teams. 

On  the  Penobscot  River, — ^The  number  of  feet  of  lumber  manufiactured 
at  Bangor  and  vicinity  during  the  last  twenty-two  years,  as  shown  by 
the  of&cial  records,  has  been  as  follows : 


Yean. 


1856.. 
1857.. 
1858.. 
1850.. 
1800.. 
1861.. 
186S.. 
1863.. 
1864.. 
1865.. 
1866.. 
1867.. 
1868.. 
1869.. 
1870.. 
1871.. 
1873.. 
18T3.. 
1874.. 
1875.. 
1876.. 

isn.. 


Green  piii& 


FfeL 
BTj,  41 1,  :m 

It;,  -J  JO.  IS9 

73.  0:-1.  ilJ7 

2P,  4iyi  7« 

43,  2.^e,  Hfl 
4:\  71*^,  lOa 
4ri,  'ir^O,  tTO 

ui,  1X1^,  yoa 

41,  ?<*':^,  107 

:m,  -Ti-o,  Hii 

a-J.  ^U,  000 
35.  til 3,  000 
37,  D7ft,  iTOft 

lH.5i'r»,  148 
17.04^,  HS4 
IJ,  OiM,  rKM 

10,  i:k*:>,  443 


Dry  pine. 


Spmoe. 


_- 


FmL 
17,000.080 
14,041,033 
13.933.715 
10,4ti4.753 
10,314,565 
8.616,185 
11,733,569 
13,806,074 
11,557,337 
13, 158. 539 
18,671,143 
10,777,335 
9, 107. 233 
10, 184, 100 
7,030,000 
6,770,000 
8,580,000 
7,033,863 
5,663,861 
5,385,065 
i  613, 948 
4,048,709 


66,536,983 
56.735^384 
63.045,696 
77,433,074 
88, 037, 510 
73,636,900 
90, 135, 783 
108,904.447 
106,774,936 
107, 505, 867 
154,571,243 

i:ni.  i*:>,  178 

l-^.'J.ltJ  1,455 
ItiX  l:ji\  759 
ItO.  MU.  193 
ira  v:!!,  <T75 

I7i5,  'i>-J^.i^9 
12^1.277,^108 
IX-.  3. Ml,  015 

lR>.ik>4,  487 
l^->  J)^l,  1187 
^Cs  460.  149 


Hemlook. 


FftL 
11^:133,386 
li\,'W7,680 
IG,  166,907 
ir-,^274553 
H.C^Bll 
f>,  ^-74, 834 
7,  ■tai.398 
li>.  €23^364 
12,  HH,  830 
14,07^934 
][^  005, 953 
Ki,  P;l0.706 
17,  ri^.OlS 
]  11/103, 940 
33,^1,000 
91,887,000 
93.370,000 
17,337,997 
17.389.606 
15,669,793 
13,417,633 
17,683,444 


Total. 


180,968,310 
145^109;  000 
147. 668, 447 
176,187,016 
900, 391, 9M 
136^589.651 
15e.577.9S9 
188. 191;  017 
174.49^973 
169.881,033 
837,147,606 
906,483^358 
990.794,761 
190.8101,906 
903.014,193 
999,491,675 
946.453,919 
179,903,39 
170,78flLi89 
154, 663, 1» 
115, 13U 191 
117,867.745 


^  This  antknpation  of  an  open  winter  wao  more  than  realised,  and  at  the  time  of  writ- 
ing this  note  (May  1, 1878)  acoonnte  from  lamber  regions  thronghont  the  Northern 
States  agree  in  repreeenting  the  amount  of  log^ng  done,  as  evervwhere  mnch  below 
the  average  of  co  mmon  winters.  As  most  of  the  lumb^  sawed  during  the  sammer 
comes  down  with  the  spring  floods,  the  production  for  the  current  year  must  neoeseahly 
be  relatively  small. 
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The  estimated  cat  for  1878  was  100,000,000.  Aboat  18,000,000  of  this 
lamber  is  shipped  to  European  markets  in  *^  deals,"  mostly  sawed  from 
spmce,  3  by  7,  3  by  9,  and  3  by  11  inches.  The  price  of  spmce  logs  at 
the  mills  was  $12  per  M  feet  in  1867,  and  99  in  1877.  The  price  of  spmce 
mannfactnred  in  1867  was  913  for  random  and  $15  for  dimension  pieces. 
In  1877  it  was  $10  for  the  former  and  $11  for  the  latter.  It  is  estimated 
that  the  shingles  and  other  short  lamber  sold  in  that  market  will  be 
aboat  one-qaarter  of  the  valae  of  the  long  or  sawed  lamber. 

On  the  Pttssamaquoddy  River, — It  was  estimated  that  doable  the 
amoant  of  logs  woald  be  handled  on  this  river  and  its  tribataries  in  the 
winter  of  1878  than  the  season  before.  Some  150  men  had  gone  into 
the  woods  with  80  horses  and  20  oxen.  Sprace  logs  are  worth  $8  x>er 
H,  and  men's  wages  fix)m  $13  to  $17  per  month. 

On  the  &iint  Croix  River.^-Qmte  a  namber  of  firms  have  gone  oat  of 
the  business  since  1867.  <^If  the  winter  of  1878  shonld  prove  a  fair  one 
a  third  more  of  logs  woald  be  got  out  than  in  the  last  season.''  Not  10 
per  cent,  of  the  lamber  goes  to  foreign  ports  generally.  The  amoant 
sawed  in  1876  was  63,000,000,  and  in  1877  60,000,000  of  feet.  On  both 
branches  of  the  Saint  Oroix  1,700  men  and  850  oxen  and  horses  were 
employed.  Aboat  65,000,000  feet  were  expected  to  be  cat  the  winter  of 
1877.  PrevailiDg  prices  of  lamber :  Sprace,  $10  to  $13 ;  hemlock,  $7  to 
$8;  pine,  $10  to  $12 ;  hard-wood  ship-plank  and  timber,  $15  to  $20,  de- 
livered at  the  vessel  in  Galais.  ^^The  stock  of  longs  is  almost  entirely 
sawed  np  daring  the  late  season,  and  the  quantity  manufoctured  will  not 
vary  much  from  that  of  1876,  there  being  quite  a  stock  of  old  logs  on 
hand  at  that  time.  Lumber  is  being  got  at  lower  rates  than  usual  the 
present  season,  but  wages  being  low  a  foir  margin  is  allowed  for  profit." 

On  the  Saint  John  Biver. — ^The  lumber  business  on  this  river  was  ex- 
pected to  be  double  that  of  the  last.  It  was  estimated  that  there  would 
be  driven  into  the  Saint  John  market  in  1878  more  than  200,000,000  feet. 
On  the  Upper  Saint  John,  above  Van  Buren,  there  would  be  employed 
700  men  and  200  horses.  The  wages  were  $15  per  month  for  men,  and 
$28  for  men  and  horses.  Whole  number  of  men  estimated  at  4,500, 
and  number  of  teams  1,200.    Average  stampage,  $1.75  per  M  feet 

On  the  8aco  Biver, — ^The  amount  of  lumber  manafactured  on  this  river 
was  33,000,000  feet  in  1874,  24,000,000  in  1875,  and  20,000,000  in  1876. 
It  is  estimated  that  the  cut  in  the  winter  of  1877-'78  would  be  18  000,000. 
These  amounts  do  not  include  the  quantities  produced  by  the  Bartlet 
Land  and  Lamber  Oompany,  at  the  head  of  the  Saco  Eiver,  which 
amount  to  a  little  over  4,000,000  a  year,  and  send  by  railroad  to  Port- 
land. "So  small  lamber  is  manafactured  on  the  river,  pine,  sprace,  and 
hemlock  being  the  kinds  used.  About  2,000,000  of  sapling  shingles  are 
made  annually. 

On  the  Ifarragaugus  Biver. — ^The  busioess  was  expected  to  increase  from 
tiiat  of  last  year  about  one  half.  Number  of  men  employed  the  present 
winter  (1877-^78),  200  5  horses,  76  j  oxen,  80.  Average  wages  paid  to 
•men,  $22  per  month ;  amount  of  anticipated  cut,  13,000,000  feet.  There 
are  manufactured  annually  about  12,000,000  feet  of  long  lamber,  8,000,000 
laths,  5,000,000  shingles,  and  200,000  clapboards.  Prices:  Pine  ship- 
ping boards,  $15  per  M;  pine  refase  boards,  $10^  sprace  boards,  $10 5 
laths,  $1.15  per  M. 

On  ti^  Union  Biver. — Daring  the  past  season,  the  production  on  this 
river  amounted  to  24,000,000  of  long  lumber,  14,000,000  of  shingles, 
4,000,000  of  lath,  10,600,000  of  staves,  100,000  clapboards,  500  tons  of 
"excelsior,"  and  100,000  feet  of  spool- wood.  This  is  exclasive  of  fuel, 
railroad  ties,  hemlock-bark,  &c.     This  amount  will  fall  short  of  last 
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year's  product  by  one-third,  and  would  exceed  that  of  the  coming  sea- 
son by  one-fourth. 

On  the  Androscoggin  River. — On  this  river  there  has  usually  been  cot, 
above  Bethel,  for  the  last  ten  years,  5,000,000  feet  annually.  The  pres- 
ent season  it  was  estimated  would  produce  25,000,000  to  30,000,000. 
This  has  reference  to  the  lumber  cut  for  the  market,  not  including  that 
for  home  consumption. 

'  On  the  Sandy  Biver. — But  very  little  lumber  has  been  cut  from  1867 
to  the  present  time,  with  the  exception  of  one  year  (some  five  years  ago), 
when  about  1,200,000  were  cut. 

Trcm^ported  by  the  Maine  Central  Railroad. — ^The  number  of  car-loads 
of  lumber  transported  by  this  road  was  as  follows,  in  the  last  two  years: 

1876,  2,987  cars  of  '<  long"  and  1,962  cars  of  ^<  short"  lumber. 

1877,  2,393  cars  of  «< long "  and  1,814  cars  of  '<  short"  lumber. 

With  respect  to  the  prospects  for  1878,  the  Kennd)ec  Journal^  of  De- 
cember 26, 1877,  says: 

*^On  a  review  of  the  entire  field,  there  will,  perhaps,  be  more  lumber 
cut  the  present  than  the  past  year,  and  unless  something  unusual  oc- 
curs, the  low  prices  will  prevail  the  next  year.  There  has  been  a  large 
number  of  failures  during  the  year  among  lumbermen,  affecting  some  of 
the  largest  corporations.  The  most  of  them,  however,  have  effected  a 
settlement,  and  are  doing  business  again,  their  creditors  having  gen- 
erally manifested  a  liberal  disposition.  The  failures  generally  have  not 
been  because  of  bad  management,  extravagance,  or  fraud,  but  on  ac- 
count of*continued  depression  in  business  and  the  failures  of  large  pur- 
chasers." 

GuHBEBLANB  CouNTY.— The  principal  native  trees  of  this  section  in 
the  order  of  greatest  abundance  are  pine,  oak,  maple,  birch,  beeeh, 
popiar,  ash,  and  bass.  The  most  valuable  is  the  pine ;  the  most  valued 
for  fuel,  beech  and  maple.  Where  pine  is  cut  off  the  next  growth  is 
birch,  beech,  and  maple,  with  an  occasional  hornbeam. — A.  P.  Reei^ 
South  Bridgetottj  Me. 

KEW  HAHPSHIBE. 

A  chapter  on  the  distribution  of  plants  in  Few  Hampshire,  by  Will- 
iam  F.  Flint,  published  in  the  geological  survey  of  this  State,*  gives 
some  account  of  the  forest  trees  and  their  distribution,  from  which  we 
condense  the  following  notes : 

The  whole  State  was  originally  covered  with  a  dense  forest  growth, 
the  principal  kinds  of  timber  being  x)ines,  spruces,  oaks,  and  hickories, 
beech,  chestnut,  white,  red,  and  sugar  maples,  butternut,  birches,  elm, 
white  and  black  ashes,  basswood,  and  poplars.  A  striking  contrast  is 
shown  in  the  aspect  of  the  northern  and  southern  portions  of  the  State, 
caused  by  differences  of  temperature  due  to  altitude,  the  transition  be- 
ing gradual,  some  species  becoming  scarce,  and  finally  disappearing, 
while  others  first  appearing  in  small  numbers  increase  as  we  go  north 
or  south  until  they  may  become  the  prevailing  kinds.  A  few  s[>ecie6 
occur  throughout  the  entire  State.  A  line  drawn  from  North  Conway 
to  Lake  Winnipiseogee,  and  from  thence  to  Hanover,  would  somewhat 
distinctly  divide  the  northern  from  the  more  southern  types.  This 
transition  area  would  be  at  an  elevation  of  about  600  feet  above  tide, 
corresponding  with  the  annual  mean  of  45^,  or  of  20^  in  winter  and  65^ 
in  the  summer  months. 

^Oeologtf  of  New  Hamp$kire,  1874,  vpL  \,p.  381 ;  Aooompanied  by  a  colored  map,  sliow- 
iDg  the  difltribation  of  foreet  ^rees. 
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Among  the  species  characteristic  of  the  more  soathern  type  which 
here  find  their  northern  limit  may  be  mentioned  the  chestnut,  white 
ofi^  spoon-wood  or  mountain  laurel,  and  frost-grape*  The  range  ^f 
pines  and  walnuts,  of  white  or  river  maple,  red  oak  and  hemlock,  is  alsb 
mainly  southern.  The  more  characteristic  trees  of  the  northern  class 
are  the  sugar-maple,  beech,  balsam-fir,  black  and  white  spruce,  and 
arbor-vitsD,  and  of  smaller  trees  the  mountain  ash  and  striped  maple. 
Of  these  the  white  spruce  and  arbor- vitee  have  the  most  limited  range. 
The  former  is  abundant  about  Connecticut  Lake,  but  occurs  rarely,  if 
at  all,  south  of  Oolebrook.  The  latter  {Thtya  occidentalis)^  is  also  com* 
mon  in  this  section,  extending  south  to  the  vicinity  of  the  White  Mount- 
ains, and  is  also  occasionally  found  in  highland"  swamps  farther  south. 

The  pine  family  forms  the  most  important  feature  of  the  land8ca[>e, 
and  has  b^n  an  important  source  of  wealth  to  the  State.  The  white 
pine  originally  filled  all  the  river  valleys  with  a  heavy  growth,  extend- 
ing along  that  of  the  Oonnecticut  to  the  northern  boundaiy.  This 
growth  has  now  nearly  disappeared  before  the  lumberman's  ax,  but  the 
great  abundance  of  saplings  in  the  southern  part  of  the  State  shows 
that  this  species  is  still  the  principal  conifer  of  that  section.  Passing 
northward  into  Coos  County,  we  find  the  white  pine  much  restricted  in 
area,  occurring  mostly  at  the  headwaters  of  l^e  streams,  and  mainly 
confined  to  the  first-growth  specimens,  saplings  being  of  rare  occurrence, 
even  where  the  land  is  allowed  to  return  to  forest  after  clearing. 

The  pitch  and  red  pines  are  of  more  limited  range,  the  fof  mer  (P.  rigi- 
da)  occurring  most  along  the  sandy  plains  and  drift  knolls  of  the  river 
valleys,  scarcely  growing  on  hills  that  attaia  much  elevation  above 
the  sea  level.  It  is  found  most  abundantly  in  the  southeastern  part  of 
the  State,  and  in  the  Merrimack  Valley  and  around  Lakes  Winnipiseogee 
and  Ossipee,  extending  northward  as  fEur  as  North  Conway.  In  the 
Connecticut  Valley  it  appears  less  abundantly.  The  red  pine  (P.  rem- 
nosa)^  often  called  ^^  Norway  pine,"  *<  is  the  most  social  of  the  pine  ge- 
nus,'' occurring  in  groups  of  from  a  few  individuals  to  groves  containing 
several  acres.  Although  much  less  common,  its  range  is  about  the  same 
as  that  of  the  pitch-pine,  probably  attaining  a  higher  elevation  above 
the  sea  level.  This  species  is  of  handsome  and  rapid  growth,  and  is 
well  worthy  of  being  planted  for  ornament 

•  In  the  White  3Iountain  region  the  balsam-fir  and  black  spruce,  grow- 
ing together  in  about  equal  numbers,  giving  to  the  scenery  one  of  its 
peculiar  features.  They  are  the  last  of  arborescent  vegetation  to  yield 
to  the  increased  cold  and  fierce  winds  of  the  higher  summits.  North 
of  these  mountains,  the  arbor- vitsD  forms  the  predominant  evergreen, 
mingled  with  the  white  spruce  about  Connecticut  Lake.  In  the  south- 
ern part  they  are  mostly  confined  to  the  highlands  between  the  Merri- 
mack an^  Connecticut  Bivers,  the  black  spruce  being  most  abundant. 

The  hemlock  is  common  in  the  southern  part  of  the  State,  ranging 
most  abundantly  around  the  base  of  the  Bocky  Mountains,  southward 
along  the  highlands,  becoming  less  near  the  coast.  Its  northern  limit  is 
in  the  vicinity  of  Colebrook  and  Umbagog  Lake,  reaching  an  elevation 
of  1,200  feet  above  tide. 

The  tamarack  does  not  enter  largely  into  the  flora  of  New  Hampshire^ 
being  chiefly  found  in  swamps  of  small  extent,  and  ranges  along  the 
highlands  from  Massachusetts  to  north  of  the  white  Mountains.  The 
red  cedar  is  chiefly  limited  to  the  sea-shore.  The  jumper  is  sometimes 
troublesome  by  overspreading  hilly  pastures.  The  American  yew  is 
often  present  in  cold-land  swamps. 

The  maples  are  best  represented  among  deciduous  trees.    The  river 
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maple  is  most  limited  in  range,  being  confined  to  intervals  of  the  prin- 
cipal streams,  and  rarely  &r  away  iVom  them.  The  red  maple  is  com- 
mon in  all  parts  of  the  State,  and  the  sugar-maple  is  abundant,  filling 
an  important  part  in  the  economy  of  the  State,  supplying  both  timber 
and  sugar.  It  is  common  in  most  parts,  but  less  toward  the  sea-coast. 
This  with  the  beech  makes  up  the  greater  part  of  the  hard  woods  of  Coos 
County.  Southward  the  beech  is  common  on  high  lands  only,  often 
growing  with  spruce  and  hemlock. 

Four  species  of  birch  are  common,  of  which  the  black,  yellow,  and 
canoe  birches  have  about  the  same  range  as  the  red  maple.  The  canoe 
or  paper  birch  grows  high  up  the  sides  of  mountains.  The  fourth  and 
smallest,  the  white  birch,  is  most  abundant  in  the  southeast  part  of  the 
State,  affording  the  <^  gray-birch  hoop-poles"  used  in  the  oanufiacture 
of  fish-barrels. 

Five  or  six  species  of  oaks  are  found,  of  which  the  hardiest  is  the  red 
oak.  Although  the  only  species  found  along  the  water-shed  between 
the  Merrimack  and  Connecticut,  it  does  not  extend  much  beyond  the 
White  Mountains,  having  its  upper  limit  at  about  1,000  feet  above  the 
sea.  The  white  and  yellow  oaks  usually  appear  together,  on  the  plains 
and  hillsides  along  the  rivers.  The  former  extends  northward  in  the 
Connecticut  Valley  nearly  to  the  mouth  of  the  Passumpsic,  in  the  Mer- 
rimack Valley  to  Plymouth,  and  in  the  eastern  part  of  the  State  to  the 
vicinity  of  Ossipee  Lake.  Its  limit  in  altitude  is  about  500  feet  above 
the  seaj  which  is  also  very  nearly  that  of  the  frost-grape.  The  barien 
or  shrut)  oak  is  abundant  on  the  pine  plains  of  the  Lower  Merrimack  Val- 
ley, thence  extending  eastward  to  the  coast,  and  to  the  sandy  plains  of 
Madison  and  Conway.  The  chestnut  oak  seems  to  be  local  in  this 
State ;  at  Amherst  and  West  Ossipee  it  can  be  found  abundantly. 

The  chestnut  is  found  in  the  same  situations  as  the  white  oak,  but  is 
first  to  reach  its  limit  of  altitude,  which  is  about  400  feet  above  the  sea. 
It  occurs  in  a  few  localities  about  Lake  Wiunipiseogee  at  a  somewhat 
greater  height,  the  neighborhood  of  the  lake  producing  less  severity  of 
temperature  than  in  the  river  valleys  at  the  same  altitude. 

The  American  elm  attains  probably  the  largest  size  of  any  deciduous 
trees.  It  grows  best  in  alluvial  soil,  and  is  the  most  extensively 
planted  for  shade  and  ornament  of  all  trees,  unless,  perhaps,  the  sugar- 
maple. 

Butternuts  also  prefer  the  borders  of  streams  and,  in  the  valley  of 
the  Pemegewasset  extends  northward  to  the  base  of  the  mountains. 
Hickories  are  most  common  in  the  Lower  Merrimack  Valley,  the  shell- 
bark  extending  northward  to  the  vicinity  of  Lake  Wiunipiseogee. 
Basswood  is  found  mostly  on  the  highlands,  but  is  not  very  common. 
The  black  cherry  is  found  throughont  the  State,  usually  most  common 
near  streams.  Two  species  of  poplar  are  common ;  the  first  a  small 
tree,  very  common  in  light  soil,  and  often  springing  in  great  abundance 
where  woodland  is  cleared  away.  The  other,  the  black  poplar,  may  be 
a  large  tree. 

The  Hon.  Levi  Bartlett,  of  New  Hampshire,  has  given  in  the  result  of 
his  experience,  an  interesting  illustration  of  the  profits  that  might  be 
realized  from  tree-planting  in  this  State,  covering  a  period  of  aboot  fifty 
years.  A  tract  had  been  cleared  and  thoroughly  burned  over  in  a  very 
dry  season,  about  the  year  1800.  It  inmi^iately  seeded  itself  with 
white  and  i^^orway  pines,  and  about  twenty-five  years  after,  came  into 
his  possession.  He  at  once  thinned  out  the  growth  on  about  two  acres^ 
taking  over  half  the  number  of  the  smallest  trees,  the  fuel  much  more 
than  paying  the  expense  of  clearing  offl    From  that  time,  nothing  was 
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doDe  with  the  lot  for  the  next  twenty-five  years — ^having  sold  it,  how* 
ever,  during  that  time.  Upon  examining  it  he  foand  that,  by  a  carefal 
estimate,  the  lot  which  had  been  thinned  was  worth  at  least  a  third  more 
per  acre  than  the  rest  which  had  been  left.  It  was  worth  at  that  time 
at  least  $100  an  acre.  He  thought  that  had  the  land  been  jadicionsly 
thinned  yearly,  enongh  wonld  have  been  obtained  to  have  paid  the  taxes 
and  interest  on  the  purchase,  above  the  cosrof  cutting  and  drawing  out, 
besides  bringing  the  whole  tract  up  to  the  value  of  the  two  acres  which 
had  been  thinned  out. 

At  the  time  when  this  part  was  thinned,  (twenty-flve  years  finom  the 
seed)  he  took  a  few  of  the  tallest,  about  8  inches  on  the  stump,  and  40 
to  50  feet  high,  and  hewed  on  one  side  for  rafters  for  a  shed.  At  the 
next  twenty-five  years,  (fifty  from  the  seed),  he  and  the  owner  estimated 
that  the  trees  left  on  the  two  acres  would  average  six  or  eight  feet 
apart  They  were  mostly  Norway  pine,  ten  to  twenty  inches  in  diam- 
eter, and  eighty  to  a  hundred  feet  high.  He  was  greatly  surprised  seven 
or  eight  years  after,  to  see  the  increase  of  growth,  especially  the  two 
acres  thinned  thirty  years  before.  The  owner  had  done  nothing,  except 
occasionally  cutting  a  few  dead  trees.  It  was  now  the  opinion  of  both, 
that  the  iK>rtion  thinned  out  was  worth  twice  as  much  as  the  other;  not, 
however,  that  there  was  twice  theamount  of  wood  on  the  thinned  portion^ 
bat  from  the  extra  size  and  length  of  the  treesL  and  their  enhanced  value 
for  boards,  logs,  and  timber.  There  were  hunoreds  of  Norway  and  white 
pines  that  oonld  be  hewn  or  sawed  into  square  timber,  from  40  to  50  feet 
io  length,  suitable  tor  the  frames  of  large  houses,  barns,  and  other 
buildings.  There  were  some  dead  trees  on  the  two  acres  thinned  at  an 
early  day,  but  they  were  only  small  trees  sbaded  out  by  the  large  ones.. 
On  the  part  left  to  nature's  thinning,  there  was  a  vastly  greater  num- 
ber of  dead  trees— many  of  them  fallen,  and  nearly  worthless.  Of  the 
dead  trees  standing,  cords  might  be  cut,  well  dried,  and  excellent  for 
faeL  Estimates  were  made  that  this  woodland  would  yield  350  cords  of 
woody  or  150,000  feet  of  lumber  per  acre.  Allowing  that  these  were  tea 
large,  the  real  amount  must  have  brought  a  very  large  profit  on  the  in- 
vestment. 

It  is  estimated  by  Mr.  Joseph  B.  Walker,^  that  about  3,000,000  of 
acres,  or  half  the  area  of  New  Hampshire,  is  wooded — some  with  primi- 
tive, but  much  of  it  with  recent,  growth,  scattered  over  all  parts  of  the* 
State,  in  tracts  varying  from  a  few  acres  to  a  few  thousand. 

It  is  interesting  to  notice  traces  of  regulations  tending  to  the  preser-^ 
vation  of  forests  in  this  region  in  the  earliest  periods  of  settlement,  evi- 
dently by  those  who  had  witnessed  the  worth  of  timber,  or  who  had  felt 
its  want.  In  1640,  only  two  years  after  settlement,  the  inhabitants  of 
Exeter,  regulated  the  cutting  of  oak  timber  by  a  general  order,  and  in 
1708,  the  Provincial  Assembly  forbade  the  cutting  of  mast-trees  on  un- 
granted  lands,  under  a  penalty  of  £100  sterling.  The  province  at  that, 
period  had  a  surveyor-general  of  forests,  for  preventing  depredations* 
npon  timber. 

OASBOiiL  OouNTT. — ^Poplar  timber  is  in  fair  demand,  and  is  manu- 
factured into  excrilent  shingles,  boards,  &o.,  though  to  lay  on  the  roota 
of  houses,  they  are  inclined  to  warp.  (J*.  L.  Eeneyy  Oarroll  County, 
N.H.) 

Oheshibb  OomTTY.—- The  area  of  woodland  in  this  county  is  con- 
Btuitly  increasing,  a  state  of  things  which  speaks  well  for  the  future,  aa 
the  people  are  homing  aware  that  the  farms  high  up  among  the  hills. 

*  AdirtMM  upon  ike  fofwtB  of  New  Hampshire,  Delivered  under  the  auspices  of  tbei 
BoaidofAgnoiiltiirediiriogt}ie  winter  of  1871-^S.    8vo.,  pp.  20. 
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are  of  more  valae  when  devoted  to  wood  tbaii  to  onltivatioik  Withoat 
donbt,  the  inbabitants  of  Soatheni  New  Hampehire  derive  more  wealth 
from  their  f6re»ta  than  ftom  the  ooltivation  of  the  Bml,  and  if  pvogev 
meaaores  were  taken  to  prevent  waste,  and  to  cafTe  for  the  foreata^  it 
eoold  not  fail  to  iacrease  ttie  prosperity  of  the  people  far  more  than  it 
has  yet  done.    ( William  T.  Flinty  Winohester,  N.  H.) 

Ooos  OoTJNTY.-^The  New  Hampshire  Board  of  Agrioidtnre»  at  a  aea- 
akm  held  at  Whitefleld  in  Deoemlm*,  1873,  visited  a  lumber-camp  in  this 
connty,  the  report  of  which  has  facts  of  interest  in  forestry. 

Attention  was  ealled  to  a  white  pine  over  4  feet  in  diameter,  and  200 
feet  or  more  high,  said  to  be  worth  over  $1,000  on  the  stomp.  Many 
trees  were  worth  nem  $100  to  $500  each*  The  growth  was  principally 
hemlock,  pine,  and  sprnce,  and  would  yield  in  some  instances  l^iOOO 
feet  or  more  per  acre.  The  average  cost  when  purchased,  was  $11  The 
company  whose  works  they  visited,  owned  30,000  acres,  mostly  still 
oov^ed  with  forest,  and  had  built  some  doaen  ndles  of  railroad  into  the 
heart  of  the  woods,  using  the  ordinary  T-raiL  (Fawrih  £epof%  JBT.  M. 
Board  of  Agri^mUmtey  pw  54u) 

VERMONT. 

This  State,  which  derived  its  name  from  the  somber  eveigreen  forools 
which  covered  its  mountains  when  first  explored  by  Europeans,  has  lost 
most  of  its  importance  as  a  lumber-producing  State,  aHhongh  the  manu- 
facture of  wooden  articles  still  forms  an  important  feature  in  its  Indus- 
tries  at  many  places.  Most  of  the  hewn  timber  which  this  State  has 
produced  found  a  foreign  market  by  way  of  Quebec,  and  the  gfeater 
part  of  its  sawed  lumber,  was  sent  to  American  markets  by  way  of  the 
Ghamplain  Ganal. 

The  following  facts  concerning  the  woodlands  of  Washington  County, 
an  interior  county  somewhat  north  of  the  central  part,  are  furnished  ty 
a  correspondent : 

Mad  Rlvor  is  the  largest  tribatai^  to  the  WiDoodd,  and  drains  a  oarrow  valloy  be- 
tween ridffes  of  the  Green  MomitoiDSy  wi^  good  Ikime  along  the  fnterrales,  andoii 
higfaeff  lands.  Trees  oa  tbe  noantalnsy  apmoe  and  haakiok ;  lower  down,  decldaooa 
kinds.  Cedar  is  entirely  wanting,  and  oak  is  rare.  Sngar-maple  is  the  most  oom-^ 
monly  planted  for  ornament ;  next  the  elm,  tamarack,  and  pine.  Fmit-treee  do  well 
on  ground  somewhat  eleyated,  hot  only  the  hardiest  kinds  withstand  the  winters  in 
the  valleys.  The  chestnut  has  been  introduced,  and-  does  weU  on  some  hill-sides,  na 
also  the  loooet  in  most  places.  The  Baldwin  apple  ftlls^  No  plaatiag  for  timber  has 
been  done  yet.  but  the  growth  of  young  trees  iSf  in  some  cases,  encouraged,  especially 
the  sugar-maple,  of  which  farmers  can  now  tap  twice  the  number  they  could  twenty 
years  ago. '  In  some  cases  sugar-orchards  are  fenced  from  cattle,  and  are  soon  filled  with 
A  dense  growth  of  young  trees.  I  hnTO  a  few  acres,  ftom  which  bmwI  of  the  llaibsr,' 
except  maples,  was  out,  a£d  the  land  Ssnoed,  bnt  haire  sooceeded  better  in  starting  white 
ash  than  maples.  Since  clearing,  the  springs  and  streams  fail,  and  larger,  deep  etreama 
become  variable.  An  early  settler  tells  of  our  river  once  having  long  reaches  of  still 
water,  abounding  in  trout  and  other  fish.  These  places  were  caused  oy  obstmctiona, 
over  which  the  water  poured  in  a  cataract.  They  are  now  gone ;  the  stream  is  shal- 
low, so  that  "  a  man  oonld  almast  drive  a  hone  and  wagon,  the  whole  length,  in  low- 
water."  The  deep  places  are  filled  with  gravel  irom  the  hiUs>  and  this  is  true  of  all 
the  lateral  streams,  which  are  alternate^  dry  beds  and  torrents  A  storm  will  now 
raise  the  streams  much  quicker  than  formerly,  and  the  floods  subside  as  quickly.  Ko 
evidences  appear  to  show  less  annual  rain-fall,  but  the  streams  aud  fields  dry  Qp 
sooner.  No  Jess  snow  faUs,  but  it  seldom  accumulatee  aa  Ibmarlyi  and  oar  wintor 
thaws  and  south  wdnda  carry  it  off  very  rapidly  in  many  places  wh^  formerly  sh^ 
tered  by  woodland. 

As  to  tendency  to  chanffe  of  species,  the  spruce  or  hemlock  will  often  oome  af  ii^ 


cut  for  bark  and  coarse  lumber  for  local  use,  it  being  too  cheap  to  pay  transportation. 
Basswood  comes  next  to  spruce  in  value.  White  ash,  birch,  maple,  &c.,  are  out. 
Some  manufactories  of  wooden  bowls,  chair-stock,  clones-pins,  eave-MM>uts,  &e.,  < 
(^.  il.  iflwik,  Waitsfleld,  Vt.) 
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KAS8ACHUBBTTS. 

This  State  was  the  first  in  the  TTDion  to  order  a  special  survey  of  its 
forest  reeoorces.  HaTing  previoasly  caused  a  gooloffical  exploration,  it 
in  1837  made  provision  for  a  zoological  and  ^tanical  survey,  and  in 
organizing  this  commission  Governor  Everett  selected  Mr.  Gkorge 
B.  Emerson,  of  Boston,  a  well-known  educator,  and  in  every  way  fully 
qualified  for  the  task,  to  prepare  a  report  on  the  trees  and  shrubs  of  the 
State,  keeping  in  view  the  economical  relations  of  the  inquiry,  and  hav* 
iog  for  a  principal  object  to  promote  the  agricultural  benefit  of  the  com- 
monwealth, by  leading  the  owners  of  land  to  a  consideration  of  the  im- 
portance of  continuing,  improving,  and  enlarging  the  forests  of  the 
State. 

The  report  of  Mr.  Emerson  was  published  in  1846,  as  a  State  docu- 
ment,^ and  a  second  and  finely-Hlnstrated  edition  was  issued  by  the 
author's  publislfers  on  private  account  in  1875.'  To  collect  information 
for  this  report,  its  author  explored  fi*om  time  the  forests  in  almost  every 
part  of  the  State,  from  the  western  hills  of  Berkshire  to  Martha's  Vine- 
yard, and  from  the  banks  of  the  Merrimack  to  the  shores  of  Buzzard's 
and  Narragansett  Bays,  and  by  means  of  circulars,  ccnrrespondence,  and 
personal  inquiry,  sought  every  opportunity  for  gaining  full  and  reliable 
information  upon  every  point  that  came  within  his  field  of  research. 

The  discussions  in  agricultural  societies,  and  by  the  public  journals  in 
this  State  upon  the  subject  of  forest  culture,  and  the  vmoos  economies 
relating  to  forest  products,  date  further  back  and  contain  more  materials 
than  those  of  any  other  State  in  the  Union  j  and  although  there  are  per- 
hsipB  no  forests  managed  with  strict  attention  to  the  rules  laid  down  by 
scientific  foresters  of  Europe,  there  are  numerous  tracts  of  woodland 
kept  for  periodical  cutting  as  coppices.  A  considerable  amount  of  plant- 
ing is  done  every  year  for  forest  growth,  especially  in  the  eastern  part, 
and  in  the  way  of  ornamental  planting  in  vulages,  as  fine  examples  can 
probably  be  seen  in  this  State,  as  aay  where  in  the  world. 

Yet  the  State  of  Massachusetts  has  been  for  a  long  time  an  imports 
of  wood,  and  for  more  than  fifty  years,  a  large  proportion  of  the  mate- 
rials used  in  house  and  ship  buUding,  have  been  brought  from  other 
States.  Mr.  Emerson  in  his  first  report  mentions  certain  manufactures 
of  wood,  such  a9  ftimiture,  carriages,  planes,  lasts,  bowls,  agricultural 
implements,  &c.,  that  were  already  dependent  for  supplies  upon  Maine, 
I^ew  York,  and  the  Southern  States,  and  at  the  present  time  these 
sources  are  in  a  large  degree  removed  still  farther  away,  the  largest 
amount  coming  fh>m  the  Western  States,  Oanada,  and  New  Brunswick. 

The  native  resources  of  this  State  in  trees  are  ample  in  variety,  and 

^  A  Ttp^iri  cm  the  Trtm  and  SkruhtgriMDiMfnalmrMf  im  Ma$aaek%Bttt9,  jmhlM^  agreeably 
to  4m  onkr  nf  ike  LegUlaimv  fty  ike  GcmimiMtoaert  on  ike  Zoological  tmd  Botanical  Swrvey  of 
the  State  Boston,  1846.  pp.  xv^  695,  irith  16  oatlino  plates  of  UoetoiiM,  leaves,  and 
Iniita  of  fofsittfess. 

>  VfkHk  sasie  general  title  as  abore,  bnt  bearing  the  author's  n«ne.  Two  volames. 
Boston.  Little,  Bcown  A  Ca,  1875.  Volume  I  oentaina  the  pines,  oaks,  beech,  chest- 
niit»  hasels,  hornbeams,  walsnts,  hickories,  biiohes,  alders,  plane-trees,  pofdars,  and 
willows  3  pp.  zzii.,  317,  with  80  plates.  Volome  II  ooataina  the  elms,  asnes,  locusts, 
maplss,  lindens,  magnolias,  Hriodendious,  and  most  of  the  shrubs^  pp.  ii,  and  paging 
of  aormer  voliima  ooatinued  lo  684.  with  64  plates. 

Tha  botanical  deseripsions  of  tnis  report,  as  tree  as  possible  fix>m  technical  terms, 
were  preparad  by  Mr.  JSmeraon  from  the  trees  tbemsefves,  and  the  work  was  done 
with  a  tnorooghness  and  care  that  entitle  it  to  a  permanent  and  honorable  place  in 
our  literature.  The  anraogement  is  according  to  the  natural  system,  and  both  edi- 
ticms,  but  more  e^[>ecially  the  second,  give  a  concise  account  of  the  characteristics  of 
the  various  orders  and  peonUarities  oi  structure  upon  which  they  depend. 
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in  its  primitive  condition  everywhere  abundant.    Mr.  Emerson  in  bis 
report  remarks : 

In  tbo  narrow  breadth  of  MasBaohaBettB,  the  species  of  natiTe-timber  trees  are  more 
numeioiis  than  are  found  in  any  kingdom  of  Europe.  We  have  nine  large  oak  trees, 
three  pines,  two  walnuts,  two  elms,  two  spmees,  two  cedars,  besides  the  beech,  the 
chestnut,  the  hornbeam,  the  lever-wood,  the  tupelo,  the  hoop-ash  or  nettle  tree,  the 
tulip-tree,  the  plane,  the  baasi  the  locust,  the  hemlock,  the  llr,  the  hackmatack,  the 
cherry,  the  holly,  several  poplars,  many  willowt*,  and  a  large  number  of  smaller  trees. 
Besides  these  it  is  found  that  aU  the  valuable  trees  of  Middle  and  Northern  Europe 
flourish  here  as  if  they  were  native,  and  in  some  instances  even  surpass  our  native 
trees  in  the  rapidity  with  which  they  grow.  It  thus  appears  that  our  soil  and  climate 
are  perfectly  well  adapted  to  all  kinds  of  wood  which  are  found  in  temperate  countries. 
It  is  only  necessary  to  understand  the  character  and  habits  of  each,  and  to  choose  suit- 
able soil  and  situation.' 

In  speaking  of  the  profits  of  cultivation  this  author  says :' 

On  nearly  every  farm  in  Massachusetts,  more  land  is  under  cultivation  than  can  be 
profitably  managed.  Many  acres  now  in  tillage  might,  with  great  advantage,  be 
turned  into  forest,  and  the  labor  and  manure  which  have  been  sp^ad  upon  them  be 
used  in  the  better  cultivation  of  the  remaining  acres.  All  that  portion  of  every  &rm 
which  is  hilly  or  very  stony,  and  aU  that  does  not  readilv  bear  good  crops  <tf  com  and 
grass,  may  be,  at  comparatively  little  expense,  sown  with  the  seeds  or  set  with  the 
youne  plants  of  the  most  valuable  forest- trees.  The  sowing  or  the  planting  should  be 
very  liberal,  the  young  trees,  when  dose  together,  protecting  eaoh  othOT,  and  tha 
poorer  ones,  when  the  ^nts  become  too  dose,  affordln|[  excellent  fuel,  and  serving, 
as  they  grow  large,  many  important  purposes.  In  this  way  a  valuable  permanent 
wood-lot  might  be  added  to  farms  the  owners  of  which  are  now  obliged,  at  large  cost, 
to  get  their  fuel  from  other  sources.  #  •  ♦ 

The  most  impracticable  of  our  rocky  hills  were  originally  covered  with  trees.  Suf- 
ficient portions  of  them  remain  in  that  stat«  to  show  that  all  might,  with  a  little  pains, 
be  redeemed  to  a  profitable  use.  There  are  several  kinds  of  trees  which  require  very 
little  soil ;  some  of  them  need  little  more  than  a  foothold  in  the  earth.  Several  oaks, 
birches,  and  pines  are  often  found  growing  among  rocks  where  no  soil  can  be  seen. 
The  rock-chestnut  oak,  the  black  birch,  the  red  cedar,  and  the  hackmata^  rqfoioe  in 
such  situations.  *  *  *  On  seduy  marsh  and  swamp,  too  wet  and  cold  to  be  culti- 
vated without  extensive  and  costlv  draining,  many  acres,  in  the  eastern  part  of  the 
State,  have  been  sown  by  a  natural  process  with  the  seeds  of  the  white  cedar.  The 
seeds,  when  shed,  tfoat  upon  the  water,  and  are  carried  by  spring  tides  and  freshets^ 
and  left  upon  the  surface  of  the  ground.  La  the  summer  tiiey  spring  up  in  eountleea 
multitudes.  They  may  now  be  seen  in  dlfi<n^nt  states  of  forwardness,  some  of  them 
forming  impenetrable  thickets.  ^  What  has  been  done  in  these  instances  by  nature, 
indicates  the  process  by  which  similar  grounds  may,  by  art,  be  reduced  or  restored  to 
the  condition  of  fbrest.  By  means  of  the  trees  above  mentioned  and  others,  almost 
every  acre  of  the  surface  might  be  made  productive.  Even  the  rocky  crowna  of  the 
sea-beaches,  might  be  covered  with  beech-plums,  pine  trees,  and  birches. 

Much  is  to  be  done  for  the  improvement  of  the  woodlands  now  existing.  In  some 
cases  they  are  managed  with  great  care;  the  best  means  of  thinniuff,  pruning,  and 
felling  are  studied  and  practiced.  But  in  many  case  s^indeed,  in  most  mstanoes— they 
are  left  in  utter  neglect.  The  consequences  are  often  very  visible.  In  the  oedar- 
swamps  Just  spoken  of,  the  natural  seed-sowing  has  been  so  profhse  that  plants  spring 
up  thick  enough  to  almost  cover  the  ground.  Ten  or  twelve  may  sometimes  be  seen 
on  a  square  foot.  These  grow  up  well  together  for  a  year  or  two.  Afterwards  they 
seem  to  be  struggling  for  existence.  The  growth  of  all  is  retarded— dmost  stopped. 
In  a  few  years  the  strongest  overtop  the  others,  which  graduaUy  die.  StiU  the  number 
left  liviuff  is  far  too  great  for  the  ground,  and  few  of  them  become  fine  and  vigorous 
trees.  Au  the  side  branches  die  for  want  of  Hght  and  air,  and  the  topmost  dioot^ 
never  sufficient  to  form  a  shapely  tree,  is  left  alone.  The  same  thing  takes  place  in 
beech  groves.  Ten  or  twenty  times  as  many  plants  spring  up  as  can  be  sustained. 
They  go  on  together  vegetating,  but  hardly  growing.  I  know  instances  of  beech  woods 
which  nave  made  little  perceptible  growth  for  twenty  years.  •  •  •  The  remedy 
is  obvious.  Every  year,  from  the  first,  they  need  to  be  thinned.  For  the  first  few 
years  the  plants  removed  are  of  no  value  exeept  ibr  transplantation  for  fuel.  After- 
ward they  are  of  use  in  innumerable  ways ;  the  young  cedars,  larches,  and  chcatnuts, 
for  stakes  and  poles;  hickories  for  walking-sticks;  oaks  and  ashes  for  basket-work ; 
lever^wood  and  hoop-ash  for  whip-stocks  and  levers ;  all  of  the  five  latter  for  hoops. 
The  products  of  the  thinning  will  thus  obviously  far  more  than  repay  the  labor,  even 
if  this  were  not  necessary  for  the  welfare  of  the  remaining  trees. 

1  Trees  and  Shrube  of  MaeiodhmeUB,  2d  ed.,  i,  81.  *Ibid^  25,  S7. 
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Id  answer  to  droolars  addressed  to  Mr.  EmersoD,  about  forty  years 
siDce,  for  information  upon  subjects  relating  to  woodlands  in  Massacba- 
setts,  the  time  required  to  grow  timber  to  a  size  profitable  for  fuel  was 
variously  estimated  at  from  15, 17. 18,  and  20,  to  25, 30,  and  35  years;  tbe 
average  of  ten  estimates  being  23  years.  Others  spoke  less  definitely, 
as  from  15  to  20, 17  to  30,  20  to  25,  20  to  30,  20  to  33,  20  to  40,  25  to  30, 
15  to  35,  and  30  to  35,  for  woods  of  mixed  kinds.  The  average  of  four- 
teen of  such  estimates  was  21  to  24,  and  a  general  average  24  years. 
Differences  in  soil,  moisture,  exposure  to  sun,  air  and  winds,  aspect,  geo- 
logical formation,  drainage,  and  other  causes  would  more  or  less  influ- 
ence the  result  aside  from  difference  of  species. 

The  white  or  gray  birch  was  found  most  rapid  of  growth,  springing 
quickly  firom  the  stump,  and  coming  to  a  size  for  cutting,  in  from  10  to  20 
years.  The  maple,  ash,  and  black,  yellow,  and  white  birch,  grew  in  from  20 
to  25  years,  oaks  in  from  20  to  23,  and  a  mixed  growth  of  whito^  black, 
and  scarlet  oak  could  be  cut  three  times  in  a  ceutniy.  Oedar  swamps, 
which  grow  from  seed,  cannot  be  profitably  cut  in  less  than  40  years. 
Pitch-pines  require  from  seed  from  40  to  60  years.  In  many  places  the 
experiment  has  been  tried  of  burning  over  the  surface,  plowing  and  sow- 
ing with  rye  where  the  trees  had  been  hard  wood ;  this  practice  was 
condemned,  but  in  pitch-pine  it  was  recommended.  The  seedlings 
started  much  more  rapidly  where  the  surface  had  been  softened  by  culti- 
vation. 

It  is  thought  well  established,  that  trees  for  fuel  shoot  up  most  vigor- 
ously when  cut  under  25  years  of  age,  and  that  trees  for  reproduction 
should  be  cut  as  close  to  tiie  ground  as  possible.  Several  suckers  will 
be  thrown  out  which  will  be  curved  at  the  base,  thereby  allowing  more 
room  to  grow.  As  to  the  age  at  which  stumps  send  up  shoots  most 
vigorously,  there  was  little  difference  of  opinion  that  young,  healthy 
growing  trees  were  best,  from  15  to  20  years.  Old  trees  lose  Sie  power, 
or,  if  8hoot*s  come  up  they  soon  die.  In  some  cases  these  spring  from 
the  roots.  Evergreens  do  not  thus  reproduce,^  and  the  sugar-maple  and 
beech  but  slightly.  To  secure  reproduction  the  trees  should  be  cut  when 
not  in  leaf,  and  some  careful  observers  preferred  April  or  May.  The 
quality  of  the  wood  cut  appears  to  be  bet;er  if  cut  early  in  winter.  If 
the  object  is  to  destroy  shoots,  the  trees  should  be  cut  in  summer :  but 
opinions  differed  as  to  the  month,  preferences  being  expressed  for  June, 
July,  August,  or  midsummer.  A  very  intelligent  farmer  preferred  ''  Au- 
gust, or  when  the  tree  had  atta.ined  its  full  growth  for  that  season." 
Mr  Emerson,  gave  his  approval  of  this  period,  as  the  wood  has  then 
formed  but  not  hardened,  or  the  materials  laid  up  for  future  growth. 
A  conclusive  experiment  had  been  made  in  a  cleaving  of  young  hickories, 
oaks,  and  birches,  which  had  been  made  from  time  to  time  as  leisui^ 
offered,  from  the  18th  of  March  to  the  I8th  of  July.  The  part  cut 
between  June  18th  and  30th  was  killed,  and  those  cut  before  leaving  out 
were  most  prompt  in  renewing  their  sprouts. 

It  was  remarked  by  Mr.  Emerson  that  most  forest  trees  were  injuri- 
ously affected  by  the  sea-breeze,  and  that  this  could  best  be  remedied 
by  planting  only  the  hardiest  kinds  along  the  seaward  border^  such  as 
the  sycamore,  linden,  and  poplars,  especially  the  Balm  of  Gilead,  and 
many  of  the  pines.  Almost  any  trees  might  do  it  when  growing  in  large 
masses.  The  effect  does  not  extend  far  inland,  and  on  the  most  exposed 
headlands,  half  a  mile  within  a  forest,  the  trees  were  found  growing  as 
large  as  was  due  to  their  depth  of  soil.  ^ 

'The  pitoh-pine  sprouts  and  grows  for  some  time  when  oat,  bat  generaUy  dies  down 
in  a  few  years.    The  fallen  trank  itself  throws  oat  sproats  the  first  sammer. 
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List  of  the  nat^e  treei  of  MawackusettSj  with  note$  upon  certain  natural- 
ized species^ 

L— GONIFEBiB :  The  Pms  Family. 

SECTION  1.—THE  Pine  Am>  Fir  Tribe. 

Finns  strobus  (White  Pine).  Sometiiiies  growing  130  or  140  feet  liigb  in 
the  western  part  of  the  State  and  100  feet  to  first  limbs.  They 
were  formerly  found  larger,  and  fifty  Tnow  seventy]  years  ago  sev- 
eral trees  on  rather  dry  land  in  Blanaford  measored,  when  felled, 
more  than  220  feet.  This  tree  is  of  rapid  growth.  In  1809  or  1810, 
a  belt  of  pines  and  other  trees  were  planted  on  two  sides  of  the 
Botanic  Garden  in  Cambridge,  to  protect  it  from  the  northwest 
winds.  In  1841  and  1842, 10  measured  20  inches  in  diameter  at  the 
ground,  showing  nearly  two-thirds  of  an  inch  annual  growth  in  31 
years.  The  largest  were  4  feet  8  inches  around  at  3  feet  from  the 
ground.    They  measured  in  1874  6  feet  8  inches. 

Pinus  rigida  (Pitch  Pine).  Commonly  40  to  50  feet  high  and  1  and  2 
feet  in  diameter.  Around  Plymouth  it  grows  larger;  some  70 
feet  high,  and  one  measured  5  feet  7  inches  around  at  3  feet  from 
the  ground.  One  measured  6  feet  7  inches.  On  the  hills,  in  the 
southwest  part  of  the  State,  they  grow  to  100  feet,  and  they  have 
been  seen  in  Massachusetts  and  Maine  4  to  5  feet  in  diameter. 
This  tree  grows  more  rapidly  during  the  first  16  to  25  years;  after 
which  the  circles  of  growth  are  narrower,  there  being  rarely  less 
than  10  and  often  12  or  13  to  an  inch.  When  self-planted  on  the 
poorest  of  sandy  land,  it  grows  at  the  rate  of  an  inch  of  diameter 
in  3  or  4  years  in  the  first  26  years.  This  tree  is  somewhat  difficult 
to  transplant,  but  a  person  who  had  been  very  successful  in  thiS| 
recommended  that  the  transplanting  should  be  done  when  the  new 
growth  was  about  half  an  inch  in  length.  The  growth  is  most 
rapid  after  the  third  year  and  the  best  age  for  transplanting  is  2  or 
3  years.  This  tree  has  a  great  advantage  in  being  able  to  endure 
salt  water,  and  it  is  therefore  desirable  for  sea-side  planting.  It  is 
also  useftil  as  a  nurse  for  tender  deciduous  trees. 

Finns  resinosa  (Bed  or  Norway  Pine).  Not  abundant,  but  in  little  de- 
tached clumps  in  various  parts  of  the  State.  It  grows  as  rapidly 
as  the  pitch-pine,  and  usually  to  greater  height. 

Abies  Canadensis  (Hemlock).  Found  in  almost  every  part  of  the  State, 
and  in  all  varieties  of  soil.  Yery  hardy,  and  highly  suitable  for 
hedges.  It  is  at  first  of  slow  growth  and  very  delicate,  requiring 
shelter,  but  when  once  started,  it  grows  with  great  rapidity. 

Abies  nigra  (Black  or  Double  Spruce).  Hardy.  Barely  grows  to  a  large 
size. 

Abies  alba  (White  or  Single  Spruce).  Barely  over  40  or  50  feet.  Con- 
siderably rapid  of  growth,  and  its  timber,  like  that  of  the  preceding 
species,  light,  strong,  elastic,  and  durable. 

Picea  balsamifera  (Balsam  Fir).  The  wood  of  this  tree  is  deficient  in  hard- 
ness, strength,  and  elasticity,  and  the  tree  does  not  often  attain  a 
large  size.    It  is  hardy,  easily  transplanted,  and  grows  with  great 
vigor,  but  is  short  lived.    It  stands  well  against  the  wind,  except  * 
from  the  sea.    Of  several  planted  in  Cambridge  in  1809  or  1810,  the 

1  This  list  is  derived  almost  wholly  from  the  yalnable  report  of  Mr.  Emerson,  to  whioh 
reference  m%j  be  had  for  nameroas  important  details,  and  full  descriptions.  In  cases 
Tvbere  other  information  is  introdnoed,  credit  is  given  to  the  antfaoritiee  fiom  whence 
derived. 
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largeBti  in  1841^  measured  4  feet  2  inches  at  the  groond^  and  3  feet  5 

inches  at  3  feet  from  the  groand.    The  average  growth  was  more 

than  half  an  inch  in  diameter  in  a  year. 
FioeaJProieri  (Donble  Balsam  Fir).  Foond  on  the  top  of  Saddle  Back 

Mountain.^ 
The  Bnropean  Silver  Fir  {Abieg  peetinata),  and  Norway  Sprnce  {A.  ex- 
cel$a)j  are  introduced  and  grow  finely,  especially  the  latter. 
Larix  AmeHomne  (Haomatack:  Tamarack).  Usually  not  a  tall  tree ;  in  cold 

swamps  in  most  parts  oi  the  State,  coming  to  greatest  perfection 

fiEyrther  north ;  wood  olose,  compaoty  and  very  doraUe,  and  valuable 

in  ship-bnilding. 
The  £aropeaQ  Lardi  (Xr.  Swropea)  is  &r  superior  in  rapidity  of  growth, 
fitse,  and  viuriety  of  uses. 

SBOnON  2.--«Th&  Otfbbbs  Tbibk* 

Tkiga  ocoidentaU$  (American  Arbor  Yitse).  Bare  in  this  State. 

Cupressua  thyoides  (White  Oedar).  Only  in  swamps  that  are  inundated  a 
a  part  of  the  year,  as  between  Boston  and  Mansfield,  and  Trenton 
and  Bedford.  Desirable  for  cultivation  on  account  of  durability  of 
wood,  and  its  growing  where  other  trees  will  not 

Juniperui  Virginiana  (Bed  Cedar).  On  dry,  rocky  hills,  and  if  exposed  to 
strong  winds,  often  bent  and  twisted.  Found  near  Boston,  some- 
times 80  to  35  feet  high.  Wood  very  durable  and  used  for  many 
purposes. 

Juniperus  communii  (Juniper).  A  prostrate  shrub,  difQcult  to  extermi- 
nate, and  of  little  use. 

SBOTIOK  3.— Thb  Ysws. 

Taxui  OanadenHs  (Yew ;  Ground  Hemlock).  A  prostrate  evergreen  shrub, 
the  stem  trailing  on  the  ground,  or  just  beneath  the  surface,  to  a 
distance  of  6  or  8  feet. 

IL— CUPULIFBBiB:  The  Oak  Family. 

Quereus  alba  (White  Oak).  Found  in  every  part  of  the  State,  but  very 
rarely  in  the  western ;  most  abundant  and  of  largest  size  in  Essex 
County,  and  best  on  a  moderately  high,  moist,  loamy  soil  and  on  a 
southeast  slope.  The  most  valuable  of  trees,  and  noost  trees  suit- 
able for  timber  destroyed,  so  that  it  is  rarely  found  of  large  size. 

Q%iircug  maarooarpa  (Overcup  White  Oak).  In  Stockbridge,  and  the 
towns  below  in  Berkshire  County,  where  it  is  sometimes  called  pin- 
oak. 

Quereus  $teUata  Will.,  or  Q.  obtusilola  Mch.  (Post  or  Boagh  Oak).  Only 
seen  on  Blizabeth  Island  and  Martha's  vineyard  and  in  Plymouth 
and  Barnstable  Counties;  much  valued  for  fuel,  but  not  large  enough 
for  timber* 

Querous  bicolor  (Swamp  White  Oak).  In  low,  moist  grounds  in  all  the 
eastern  section  of  the  State. 

Quereus  casUxnea  (Chestnut  Oak).  Only  a  few  straggling  individuals  seen 
in  Lancaster,  Sterling,  Bussell,  and  Middleborough. 

Qte«nn<«montoiia(Etook  Chestnut  Oak).  Not  frequent;  chiefly  confined  to 
small  districts  <Nr  rocky  hills ;  recommended  for  planting  on  steep 
rocky  bills* 

'Later  examinations  of  tbia  speoies  appear  to  show  that  it  does  not  oooor  as  far  nortli 
as  Massachusetts. 
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Querous  chinquapin  (Little  GhiDoapiu  Oak).  A  shrub  in  most  parts  of  the 
State,  and  in  some  instances  to  the  exclusion  of  almost  everything 
else. 

Querotu  tinotoria  (Black  or  Yellow«barked  Oak).  Timber  and  bark  valu- 
able ;  more  abandant  in  the  eastern  part  of  the  State  than  any  oak 
except  the  white ;  not  often  over  4  feet  in  diameter,  and  from  40  to 
50  feet  high. 

Quenma  ooooinea  (Scarlet  Oak).  Abundant  in  the  eastern  part,  but  fonud 
also  in  the  middle  and  western. 

Quercus  paluatria  (Pin  Oak).  Found  west  of  the  CoDneoticut  Biver^  and 
more  rarely  in  the  eastern  counties. 

Querom  rubra  (Bed  Oak).  Found  in  eveiy  part  of  the  State  and  in  every 
variety  of  soil,  even  the  poorest ;  of  little  value  for  fuel  or  timber, 
but  of  rapid  growth. 

Quercus  ilicUvlia  (Bear  Oak).  A  scrub^oak  found  in  poor  soils  in  all  parts 
of  the  State. 

Fagus  sylvatica^  var.  Americana  (American  Beech).  Grows  in  every  part 
of  the  State,  but  of  the  greatest  height  in  the  western,  and  best  in 
rocky,  moist  soils;  of  rapid  growth,  but  generally  considered  short- 
lived. 

Castanea  veecay  var.  Americana  (Chestnut).  Found  in  every  part  of  the 
State ;  but  it  does  not  readily  and  abundantly  ripen  its  Aruit  near 
the  sea ;  very  rapid  in  growth,  and  lives  to  a  great  age ;  highly 
recommended  for  cultivation. 

Corylua  Americana  (American  Hazel).  A  small  shrub. 

Corylus  rogtrata  (Beaked  Hazel).  Smaller  than  the  preceding. 

m.— GABPINAOEiB :  THE  HORNBEAM  Fahilt. 

CarpinuB  Americana  (American  Hornbeam).  A  small  tree,  found  in  every 
part  of  the  State,  and  in  a  wide  variety  of  soiL  One,  near  Chester 
village,  measareu  3  feet  9  inches  around  above  the  bulge  of  the 
roots,  and  was  about  30  feet  high. 

Ostrya  Virginiea  (American  Hop  Hornbeam).  Sometimes  called  lever- 
woody  or  iron-wood.  Seldom  grows  to  a  large  sizCi  but  sometimes 
four  or  five  feet  around  at  the  ground. 

IV.— JUGLANDACB-aS:  The  WALNUT  Familt. 

Juglam  cinerea  ([Butternut).  Abounds  in  the  Hoosio  Mountains  and  in 

the  Connecticut  Valley,  and  of  rapid  growth  when  young. 
Juglans  nigra  (Black  Walnut).  Found  in  the  State,  but  most  abundant 

in  the  West. 
Oarya  aJba  (Shellbark  Hickory).  Flourishes  in  nearly  every  part  of  the 

State.    In  the  maritime  districts^  and  in  sandy  soils,  it  is  rarely 

foand.    It  is  most  abundant  in  the  neighborhood  of  Boston,  and  in 

Middlesex^  Essex,  and  Worcester  Counties. 
Carya  tomentosa  (Mockernut).  It  prevails  in  the  eastern  part  of  the 

State,  particnlarly  in  the  vicinity  of  Boston. 
Carya  pordna  (Pignut  Hickory).  More  frequent  than  any  other  specieSi 

and  sometimes  growing  to  four  feet  in  diameter. 
Oarya  amara  (Bitternut  Hickory).  Abundant  in  Cb^sea  and  Brookline, 

and  found  in  Worcester  County,  and  along  the  Connecticut 
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v.— BBTULAOBiB :  The  Biegh  Family. 

Betula  lehta  (Black  or  Sweet  Birch).  From  the  dark  color  of  its  bark 

sometimes  called  the  cherry-birch. 
Betula  excelsa  (Yellow  Birch).  Abandant  and  growinpr  to  a  large  size. 

One  measured  in  Lanesboroagh  waH  10  feet  7  inches  around. 
Betula  nigra  (Bed  Birch).  Abundant  on  the  Merrimac  Biver,  and  on 

Spicket  Biver  and  tributaries,  and  in  neighboring  swamps. 
Betvla  papi/rdLcea  (Oanoe  Birch).  Does  not  grow  to  a  large  size  in  this 

State. 
Betula  papvM/olia  (White  or  Gray  Birch).  A  small  tree,  but  of  rapid 

growth,  and  valuable  for  this  reason. 
Betula  glandulosa  (Dwarf  Birch).  Found  in  a  few  places  in  this  State. 
Alnus  serrulata  (Common  Alder).  Abounds  along  brooks  and  in  swamps. 

Generally  small,  but  in  deep  swamps,  sometimes  6  to  8  inches  in 

diameter,  and  20  or  30  feet  high. 
Ahiue  incana  (Speckled  Alder).  Found  in  every  part  of  the  State,  and  in 

same  situation  as  the  former. 

VI.— MYBIOAOBJB :  The  Wax-Mybtlb  Family. 

Myrica  gale  (Sweet  Oale:  Dutch  Myrtle).  A  bush^  in  places  inundated  a 

part  of  the  year. 
Myrica  eerifera  (Bay  Myrtle).  A  shrub  in  a  great  variety  of  soils  and 

situations. 
Catnptania  asplen^olia  (Sweet  Fern).  A  small  bush ;  common. 

VII.— PLATANAOB JB5 :  Thb  Plakb  Tebb  Family. 

Platanue  ocoidenUUis  (Bnttonwood).  Of  very  rapid  growth,  and  growing 
to  a  large  size,  but  the  wood  perishable,  and  of  little  value. 

vni.— SALIOIN-Sl :  The  Willow  Family. 

Populus  grandidentata  (Large  Poplar).  Orows  abundantly  in  the  west- 
em  and  northern  parts  of  the  State,  and  to  a  height  of  70  to  80  feet, 
with  a  diameter  of  16  to  24  inches. 

Populus  iremulifarmis  ^  (American  Aspen).  Abundant. 

Populus  candicane  (Balm  of  Oilead).  Introduced  and  much  cultivated 
for  ornament. 

Populue  IcBvigata  (Biver  Poplar).  Orows  rapidly,  and  to  a  large  size, 
on  the  Connecticut,  above  and  below  Springfield,  on  the  Chicopee, 
and  at  various  places  on  Westfleld  Biver. 

9eMx  trietie  (Sage  Willow :  Dwarf  Oray  Willow).  Dry  sandy  plains ;  a 
small  shrub. 

Salio!  kumilia  (Low  Bush  Willow).  A  shrub  6  or  8  feet  high. 

Salix  disoolar  (Two-colored,  Bog,  or  Olaucous  Willow).  In  wet  swamps 
at  Dedbam. 

SaUx  eriocephalajMohx.  8.  prinaideSj  Pnrsh.  (Silky-headed  Swamp  Wil- 
low).   A  small  tree  in  swamps. 

8alM  sericea  (Silky-leaved  Willow).  A  shrub  or  small  tree ;  promises  to 
be  useful  in  basket-making. 

1  p.  fremuloidea,  of  most  botanistB.    Objections  are  stated  with  regard  to  this  name 
on  account  of  etymological  constmction. 
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Salix  cordata  (Heart-teayed  Willow).  A  low  tree  on  the  Connectiout, 

Nashua,  and  other  rivers  of  the  State. 
SoUm  rostrata  (Beaked  Willow).   Foand  in  all  varieties  of  0oil^  but 

growing  best  in  moderately  rioh,  moist  groonds,  in  open  woods. 
8(U%x  aiba  (White  Willow).  Introduced)  and  extensively  planted  in  this 

country. 
Balia  vitelUna  (Yellow  Willow :  Oolden  Osier).  Introdacedi  and  m<ffeex- 

tensivdiy  propagated  than  any  other  foreign  willow. 
Salix  fragilia  (Orack  Willow).  Introdaced ;  a  small  tree  of  rapid  growth. 
Salix  Btcsselliana   (Bedford    Willow).   Introdaced.   A  tree  of  rapid 

growth. 
Salix  nigra  (Black  Willow).  A  small  tree. 
S(Mx  ludia  (Glossy  Willow).  A  small  tree  found  in  all  parts  ot  the 

State,  and  of  New  England. 
SaUx  BabyUmia  (Weeping  Willow).  Introduced. 

IX.— ABTOGABP^  t    THE  BRBAD-FBtJIT  FAMILY. 

Morns  rvbra  (Bed  Mulberry).  Found  wild  on  Westfleld  Biver.  Other 
species,  as  the  if.  aXba^  M.  nigroj  &c^  are  introdooed. 

X.— -ULM AOBJB :  Thb  BLM  FAMILY. 

Ulmus  Americana  (American,  or  White  Elm).  Found  throughout  the 
State,  and  a  most  magnificent  tree.  It  grows  in  almost  any  soil, 
but  best  on  rich,  moist  ground,  as  on  the  banks  of  large  rivers. 
Mr.  E.  mentions  many  specimens  of  this  tree  in  the  State  noted  for 
their  historical  associations  or  great  size,  and  measurements  of  sev- 
eral are  given.  The  seed  ripens  in  May  or  June,  and  should  be 
sown  at  once.  It  bears  transplanting  well,  and  bears  mutilation 
remarkably. 

Ulmus  fidva  (Slippery  Elm).  Smaller  than  the  preceding ;  rare  in  the 
eastern  part  of  the  State,  but  more  abundant  in  the  western  coun- 
ties. The  largest  tree  seen  measured  6  feet  10  inches  at  4  feet  from 
the  ground. 

Ulmus  campestre  (Common  European  Elm).  Introduced  and  growing 
rapidly  and  luxuriantly.  One  is  mentioned  in  Boxbury  that  meas- 
ures 17  feet  5  inches  at  3  feet  from  the  ground^  and  15  foot  10  inches 
at  5  feet. 

Ulmus  montana  (Scotch  Elm).  Introduced. 

Celtis  occidentalis  (Nettle  Tree).  Found  here  and  there,  but  not  in  qnan* 
titles,  throughout  the  State ;  indeed  it  is  so  rare  that  it  has  no  fixed 
pommon  name. 

OelUs  crassifolia  (Hack-berry).  Found  on  the  banks  of  theCk>nnectioat 
and  near  Lowell. 

XL— SANTAL AOE^ :  Thb  Sanbal-Wood  Family. 

ITj/saa  mult{fU>ra  (Tupelo).  Galled  in  Bristol  and  other  southeastern 
counties,  the  snag-tree  or  horn-pine,  and  in  the  western  part  of  the 
State,  the  pepperidge ;  it  is  also  called  hornbeam,  but  nowhere  the 
gum-tree,  as  it  is  known  South.  Wood  so  difficult  to  split  that 
little  use  is  made  of  it.  A  remarkable  tree  of  this  species  is  de- 
scribed as  growing  in  Oohasset  that  is  11  feet  around  at  the  roots. 
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XU.---LAUBIN^ :  Ths  Cinnamon  Family. 

Sampras  officinale  (Sassafras).  Grows  in  this  State  seldom  over  30  feet 
high,  aod  a  foot  in  diameter,  yet  larger  specimens  have  been  found. 
It  grows  in  almost  every  part  of  the  State. 

Benzoin  odorifemm  (Fever-Bush ;  Spice-Bush).  A  shrub,  4  to  10  feet  in 
height. 

XTTT.r— THYMELACEiB ;  Thb  Mezbbeuh  Familt. 

Direa  pcduatria  (Leather-Wood).  A  small  shrub  in  wet,  marshy  and 
shady  places. 

XIV.— EMPBTBAOB^ :  Cbowbebet  Family. 
Odkesia  Conradi  (Plymouth  Orowberry).  A  low,  heath-like  shrub. 

XV.— OLBAOILaS :  Thb  OutB  Family. 

Ligtuirum  vulgare  (Common  Privet).  Naturalized. 

Byringa  mUgairii  (Idlac).    Naturalized. 

Fraxinu8  acuminata  (White- Ash).  Found  throughout  the  State,  but 
flourishes  best  in  a  deep  loamy  soil,  near  the  banks  of  a  river,  or  in 
a  moist  meadow. 

FraxinuB  pubescefM  (Bed  Ash).  On  rich  intervale  land  on  the  Oonnecti- 
cut  Biver ;  often  over  3  feet  in  diameter,  and  60  to  60  feet  high.  In 
Bpringield  one  was  measured  that  was  10  £eet  4  inches  around  at 
the  ground  and  9  feet  at  a  yard  from  the  ground.  This  is  a  spread- 
ing tree,  and  does  not  grow  to  great  height  except  in  the  forest. 

Fraofinus  sambucifolia  (Black  Ash).  Mostly  confined  to  swamps  and  the 
muddy  banks  of  rivers  where  the  soU  is  permanently  moist. 

Fraxinus  excelsior  (European  Ash).  Introduced,  and  found  to  grow  as 
vigorously  as  any  of  the  native  species. 

XVI.— AQDIFOLIAOE-aS :  The  Hoixy  Faioly. 

Bex  opaca  (American  Holly).  Found  plentifully  in  Quinsy,  at  Ck)has- 
set,  and  especially  at  New  Bedford,  and  on  Naushon  Island. 

Nemopanthes  Canadensis  (Wild  Holly).  A  shrub  in  the  eastern  and  mid- 
dle part  of  the  State. 

Prinos  vertieiUata  (Black  Alder).    A  shrub  growing  in  moist  moods. 

Prinos  IcBvigoitus  (Single-berry  Black  Alder).  A  shrub  growing  in  deep 
swamps. 

Prinos  gldber  (Ink-berry).  A  delicate  evergreen  shrub ;  of  late  much 
cultivated. 

XVILr— BUBIAOE^ :  The  Madder  Faxily. 

OephdlantkMS  ocddentalis  (Button  Bush).    A  small  shrub  along  streams. 
MiteheUa  repens  (Partridge  Berry.)   A  common,  trailing  evergreen  plant. 

XVIIL— OAPBIFOLIAOE^:  The  HoiraYSUOKLB  Family. 

JAnncea  horealis  (Twin  Flower.)    A  common,  creeping  evergreen  herb, 

with  creeping  woody  stem. 
Triosteiim  perfoUatum  (Fever  Boot).%  A  coarse  looking  plant,  found  in 

shady  places. 
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Lanicera  hirauta  (Hairy  Honeysuckle).    A  hardy  dimbing  plant,  foand 

in  damp  rocky  places. 
Lonicera  parviflora  (Small-flowered  Yellow  Honeysuckle).    Abundant 

in  western  part  of  the  State. 
Lonicera  ciliata  (Fly  Honeysackle).    A  shrab  growing  among  rocks  in 

Essex  County. 
Lonicera  oasrulea  (Hairy  Fly  Honeysackle).    In  t)og8  in  the  western  part 

of  the  State. 
Diervilla  trifida  (Three-Flowered  Bush  Honeysuckle.)    ATariety  occurs 

with  narrow  leaves. 

XIX.— VIBUBNELS: :  The  Eldbb  Fahilt. 

Sambuous  pubens  (Panicled  Elder).  In  Worcester  Country,  on  every  side 
of  the  Wachuaett  Mountain. 

Sambucut  Canadensis  (Oommon  Elder).  Found  in  every  part  of  the 
State. 

Vtbumum  nudum  (Naked  Yibumum).  A  slender  shrub  in  swamps  and 
wet  woods. 

Viburnum  lentago  (Sweet  Yibumnm).  A  small  tree  growing  15  to  20 
feet  high. 

Viburnum  derUatum  (Arrow-Wood).  A  shrub  or  small  tree  oommon  in 
every  part. 

Viburnum  acer\folium  (Maple-Leaved  Arrow- Wood).  A  low  shrub,  oom- 
mon in  rocky  woods. 

Viburnum  opulus  (High  Cranberry).  A  low  tfee.  A  variety  is  culti- 
vated as  the  ^'  Snow-Ball  Tree.'' 

Viburnum  lantanoides  (Wayfaring  Tree ;  Hobble  Bush).    A  small  tree. 

XX.— EBIOAOEiB  ;  THE  HEATH  Familt. 

Andromeda polifolia  (Water  Andromeda).    A  low  shrub,  in  boggy  places. 
Cassandra  oalyoulata  (Dwarf  Cassandra).    A  low  evergreen,  in  swamps 

and  boggy  places. 
Lyonia  pamioulata  (Panicled  Lyonia).    A  bushy  shrub,  with  conspicuous 

white  flowers. 
Zenobia  racemosa  (Clustered  Zenobia).    A  low  shrub,  much  resembling 

whortleberry  bushes. 
Clethra  alnifolia  (Alder-leaved  Clethra).    A  shrub  in  deep  bogs. 
Epigea  repens  (Mayflower).    A  trailing  evergreea^  blossoming  in  early 

spring. 
Oaultheria  procumbens  (Partridge  Berry).    A  delicate  fragrant  evergreen 

plant. 
Ardostaphylos  uva-ursi  (Bear  Berry).    A  shrubby  evergreen  plant,  on 

dry  sandy  plains. 
Rhododendron  maximum  (Bose  Bay).    In  great  abundance  in  a  swamp 

in  Medfield,  and  in  a  smaller  one  in  Medfleld. 
Rhododendron  visoosum  (Swamp  Pink,  Wild  Honeysuckle).    Open  woodS| 

abundant. 
Rhododendron  nudioflrum  (Upright  Honeysuckle).    In  the  southern  part 

of  the  State,  near  Bhode  Island. 
Rhodora  Canadensis  (Canada  Bhodora).    Found  near  Boston,  and  not 

unfrequently  in  wet  lands  in  other  parts  of  the  State. 
Kalmia  latifolia  (Mountain  Laurel).    On  shores  of  the  basin  at  Cohas- 

set;  on  Buzzard's  Bay ;  near  Newburyi>ort  and  Lowell ;  in  Worces- 
ter County,  and  on  both  declivities  of  the  Green  Mountains. 
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Kalmia  angusHfolia  (Karrow-leaved  Laarel).    A  low  evergreen  shrub. 
Kalmia  glauca  (Pale  Laurel).    Id  Kichmond  and  a  few  other  places  in 

the  State. 
Ledum  latifolium  ^road-leaved  Labrador  Tea).    In  sphagnons  swamps 

in  Pittsfleld,  Bichmond^  and  Hnbbardston. 

XXI.— VAC0INIB-S5 :  The  Whobtlbbbbbt  Family. 

Oayluasacia  resinasa  (Black  Whortleberry).    A  shrob  18  to  36  inches 

high,  on  rocky  hills. 
Gaylussaeiafrandosa  (Dangleberry).    In  moist  sitoations  on  the  edges  of 

woods. 
Oaylussacia  dumosa  (Bush  Huckleberry).    In  Manchester;  rare. 
Vaccinium  etaminewn  (D€^T  Berry).    At  Southampton  leu^-mine,  and 

elsewhere  in  the  western  part  of  State. 
Vacdnium  oarymbosum  (High-bosh  Huckleberry).    A  sbmb  4  to  0  feet 

high,  in  swamps. 
Vaceinium  virgatumj  Muhlenberg :  F.  vaeiUans^  Gray  (Blae  Huckleberry). 

Oommon. 
VMcinium  Fennaylvanicum  (Low  Blueberry).    Oommon. 
Va(Hdnium  viti8-ide€d  (Cowhenj).    In  Danvers:  rare. 
Oxyooccm  macroearpa  (Oommon  Oranberry).    Found  in  every  part  of 

State. 
Oitycoocus  palustrts  (European  Oranberry).    Nantucket,  Pittsfield,  and 

near  Sherburne. 

XXIL— OOBNAOB-ai :  The  Oobnus  Family, 

Comtts  attemifoUa  (Alternate-leaved  Oomel).  A  shrab  sometimes  20 
feet  high  or  more  and  5  inches  in  diameter. 

Comus  circinata  (Bound  leaved  Oomel).    A  shrub  7  to  10  feet  high. 

Cnrnus  stolonifera  (Bed-stemmed  Oomel).  Plentiful  in  swamps  in  Berk- 
shire. 

ComuB  paniotdata  (Panicled  Oomel).    A  slender  plant ;  common. 

Comus  sericea  (Silky  Oomel).  Abundant  near  Boston  and  in  the  mid- 
dle of  the  State. 

Comus  florida  (Flowering  Dogwood).  Growing  sometimes  SO  feet  high 
and  10  inches  in  diameter,  but  usually  much  less. 

Corhus  Canadensis  (Dwarf  Oornel).    An  humble  plant  in  damp  woods. 

XXTTL— H AMAMELAOEiB ;  The  Witoh  Hazel  Family. 

Edmamelis  Virginiana  (Witch  Hazel).  In  moist  woods,  10  -to  20  feet 
high.    One  was  seen  22  feet  high  and  10  inches  around. 

XXIV.— GBOSSULAOEwSJ :  The  Oubbai^t  Family. 

Rihes  cynof^U  (Prickly  GkK)seberry). 
Eibes  kirteUum  (Oommon  Wild  Gooseberry). 
Bibes  rotundtfolium  (Bound-leaved  Gooseberry). 
Ribes  laeustre  (Swamp  Gooseberry). 
Ribes  ftoridwn  (Large-flowering  Ourrant). 
RXbes ^^stratiwun  (Mountain  Ourrant). 

XXV.— OAOTAOEiB :  The  Oaotus  Family. 
Opuntia  vulgaris  (Prickly  Pear).    Nantucket. 

Digitized  by  VjOOQIC 


414  TREES  AKD  SHRUBS  OF  ICABSACHUSETTS. 

XXYI^— BOSAOELS :  The  Bosb  Familt. 

Spircea  opuUfolia  (Nine-Back).    Presamed  to  occnr  in  State^  as  it  is 

found  both  North  and  Sootb. 
Spiraxi  mlioifolia  (Queen  of  the  Meadows).    Abounds  in  wet  places. 
^rasa  tamentom  (Steeple-Bash).    A  leafy  shrub^  2  to  5  feet  high  in  wet 

places. 
Kubu»  odoratus  (Flowering  Baspberry).    Common  in  most  parts  of  the 

State. 
Bvbus  strigosus  (Wild  Bed  Baspberry). 
Bubn$  viUo9u$  (High  Blackberry). 
BubusJrondo»U8  (  — — -). 
Bubu8  Ckmadmni  (Low  Blackberry). 

Bom  luoi4a  (Barly  Wild  Bose).    Common  to  the  eastern  part. 
Bosa  Oarolina  (Swamp  Bose).    In  wet  grounds. 
Bom  fdtida  (Shining  Bose).    In  a  few  places*  in  low  grounds. 
Boia  rubiginosa  (Sweet  Brier).    Probably  introduced,  bat  common* 

XXVIL— POMACES :  The  Apple  Familx. 

Crataegus  cru$  galli  (Cock-spur  Thorn).    Common. 

Orata^  eoeainea  (Scarlet-fruited  Thorn).  A  low,  round-headed,  much- 
branched  tree.    Common. 

Orataigui  tammto$a  (Pear-leaved  Thorn).    A  common  and  hardy  thonu 

CraUi^s  punctata  (Dotted-frnited  Thorn).    In  wet  grounds. 

Pyrus  communis:  P.  malus  (Pear  and  Apple).    Introduced. 

Pyrus  Americana  (Mountain  Ash).    In  mountainous  locations. 

I^rus  arbutifolia  (Ohoke-Berry).  A  slender^  brfiuching  shrub.   Common. 

AmeUmM&r  Oanadmisii  (Shad  Bush).  A  siBiall  tree,  of  which  there  are 
two  well-marked  varieties:  the  June-Berry  (A.  ftotryofHum)  and 
Swamp  Sugar-Pear  (A.  ovaUs). 

XXYIIL— AMYGDALE^ :  The  Almond  Family. 

Prunui  matitima  (Beach  Plum).    On  islands  and  beaches  within  twenty 

miles  or  more  from  the  sea. 
Prunue  Americana  (Yellow  Plum).    Found  farther  north,  and  presumed 

to  occur  within  this  State. 
Pruntts  ineititia  (Wild  BuUace  Tree).    In  a  few  places  near  Boston. 
Prunui  Pennsylvanica  (Korthern  Bed  Cherry).    Common  throughout  the 

State. 
Prunuepumila  (Sand  Cherry).    In  Milton  ;  rare  in  other  parts  of  State. 
Prunms  serotina  (Black  Cherry).    A  tree  40  to  50  feet  high;  common. 
Prun%ts  Virginiana  (Choke  Cherry).    A  shrub  or  small  tree ;  common. 

XXIX.— LBGUMINOSiB:  The  Bean  Family. 

Bcbina  pseud  acacia  (Common  Locust  Tree).  Kever  a  flrst-dass  tree  in 
this  State;  not  known  to  be  a  natiTe  of  the  State* 

Oleditschia  tricanthos  (Hon^  Locust).    Introduced. 

Oymnoeladus  Canadensis  (Kentucky  Coffee  Tree).  Ocoasionally  culti- 
vated. 

Cerds  Canadensis  (Judas  Tree).    Occasionally  cultivated. 

XXX.-p.VITAOEiB :  THE  Vnm  Family* 
Vitis  labrusca  (Fox  Orape).    Common  in  low,  rich  grounds. 
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Ti^  mtivalii  (Sammer  Grope).  Several  varieties  of  this  species  have 
been  noticed;  some  of  which  have  been  described  as  separate 
speoiee. 

Viti$  riparia  (Biver  Orape).  On  Westfleld  Biver  and  in  Worcester 
County. 

AmpelopsU  guinquefolia  (Yirfifinia  Oreeper).    Ctommon. 

XXXI.— EHAMNAOB^ :  The  Buckthorn  Family. 

Ehamnus  cafhartieus  (Gommon  Bncktbom).  Found  near  Boston;  prob- 
ably introduced  from  Burope. 

Ehamnus  alni/oUus  (Alder-leaved  Buckthorn).    In  moist  grounds. 

Oeanotkus  Americanus  (New  Jersey  Fern).  A  low,  bushy  shrub;  com* 
mon. 

XXXn^r-^BLASTBAGRSi:  The  Staff-Tree  Family. 

Stapkylea  tr\folia  (Three-leaved  Bladder  Nut).    A  tall  shrub  or  small 

tree. 
Cektsirw  ioandens  (Staff-Tree).    A  twining  shrub. 

XXXin.— AOBBAGELSI:  The  Maple  Family. 

Acer  rubrum  (Bed  Maple).    Abundant  in  swamps  and  low  grounds. 
Acer  casjfearpum  (White  Maple).    Sandy  or  gravelly  banks  of  clear 

streams  throughout  middle  and  western  parts  of  State. 
Acer  saocharinum  (Sugar  Maple).     Gommon }   easily  cultivated  and 

very  valuable. 
Acer  Pennsylvanicum  (Striped  Maple;   Moose  Wood).    Abundant  in 

middle  and  western  parts  of  State  and  in  Essex  Gonnty. 
Acer  spicatum  (Mountain  Maple).    A  small  tree  grown  in  rocky  places. 

XXXnr.— ANA0ABDIA0E2B :  The  Sumac  Family. 

Bhu$  tryhhma  (Staghom  Sumac).  A  tall  shrub,  sometimes  a  small  tree 
25  feet  high,  and  4  to  5  inches  in  diametor. 

Ekna  glabra  (Smooth  Sumac.)  In  barren  fields  and  by  the  side  of 
woods,  sometimes  overspreading  ccmsiderable  tracts  in  neglected 
fields. 

Eku8  copaUina  (Dwarf  Sumac).  On  very  rocky  hills  and  roadsides, 
usually  3  to  5  feet  high,  in  rare  instances  18  to  20,  and  4  to  5  inches 
in  diameter. 

Bhue  venenata  (Poison  Sumac.)  In  swamps,  8  to  10  feet  high,  and  in 
rare  cases  15,  and  2  to  3  inches  diameter.  Some  persons  are  not 
affected  by  the  poison  of  this  plant,  and  opposite  effects  are  some- 
times produced  on  different  members  of  the  same  family.  It  is 
thought  that  a  varnish  analogous  to  that  obtained  from  the  varnish- 
yielding  sumac  of  Japan  could  be  prepared  from  this  plant,  and 
some  experiments  tend  to  confirm  this  belief. 

Bhus  toxicodendron  (Poison  Ivy).  A  clinging  plant,  less  poisonous  than 
the  preceding. 

Bku8  aromatica  (Fragrant  Sumac.)  Kear  the  western  border  of  the 
State. 

XXXV.— XANTHOXTLAGRaj :  The  Pbigkly  Ash  Family. 

Xantkoxylum  Americanum  (Prickly  Ash).  Found  only  in  one  place  on 
a  southern  slope  in  MedfonL  .    ,^  ,^  ^ .  ^ 
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XXXVL— TILIAOILaai :  The  Linbbn  Famu-y. 

Ulia  Americana  (Basswood,  Linden,  Lime  Tree).  Fonnd  in  every  part 
of  the  State.  One  at  Natick  mea^ared  16  feet  6  inches  at  the 
groandy  and  13  feet  4  inches  at  4  feet  from  the  groand« 

XXXVn,— OISTAOB^ :  The  Book  Eosb  Family. 

SeUanthemum  Oanadense  (Snn  Rose).  Two  marked  varieties  grow  near 
Boston,  the  H.  (Janadense  and  R.  ramuliflorum  of  Pnrsh. 

Leckia  major  (Large  Pin  weed). 

Lechia  thym\folia  (Thyme-leaved  Pinweed). 

Leckia  minor  (Small  Pinweed). 

Hudsonia  tamentosa  (Downy  Hndsonia).  On  the  sea-coast  in  Essex 
County. 

ffudsania  erieaides  (Heath-like  Hndsonia).  On  Nantncket  and  Martha's 
Vineyard. 

XXXVIII.— BEBBBBID^ :  The  Babbbbby  Family. 

Berberis  vulgaris  (Oommon  Berberry).    Common  in  many  places. 

XXXIX MENISPEBMACEiB :  The  Moonseed  Family. 

Menispermum  Canadense  (Canada  Moonseed).    A  twining  plant. 

XL.— MAGNOLIACE^ :  The  Magnolia  Family. 

Magnolia  glauca  (Small  Magnolia).    In  a  sheltered  swamp  near  Cape 

Ann.  and  elsewhere  in  Essex  Coaoty. 
Lirigdenaron  tulipifera  (Tulip  Tree.)    In  several  towns  on  Westfield 
Biver,  especially  in  Bnssell ;  rare  in  the  eastern  part  of  the  State. 

The  division  comprising  the  monocotyledonons  plants  is  represented 
in  Massachusetts  by  the  following  species:  SmUax  rotundifolia  and  8. 
lerbacea^  both  climbing  plants,  and  having  no  economical  importance. 

It  has  been  fonnd  that  the  European  larch  thrives  along  the  coast  in 
Eastern  Massachnsetts,  and  its  introduction  has  been  much  encouraged 
of  late,  not  because  it  is  considered  a  more  valuable  tree  than  some  of 
the  native  trees,  but  because  it  will  thrive  and  grow  rapidly  on  worn- 
out  gravelly  soils,  where  better  trees,  such  as  the  oak,  ash,  and  hickory, 
would  fail. 

The  native  white  pine  {Pfnus  strobus)  does  well  in  Eastern  Massachu- 
setts, and  a  great  many  small  tracts  have  been  planted  within  the  last 
thirty  years  in  Taunton,  Middleborongh,  Bridgewater,  and  other  towns. 
The  leading  shoot  is  often  eaten  off  by  a  weevil,  by  which  its  future 
growth  for  timber  may  be  injured,  but  the  tree  survives  this  iqjury  and 
produces  a  wood  useful  for  a  great  many  purposes. 

Prof.  C.  S.  Sargent,  in  enumerating  the  woods  suitable  for  cultivation 
in  Massachusetts,  says: 

The  finest  hiokones  are  not  prodnoed  in  MassachnsettB,  althongb  in  the  western 
port  of  the  State,  espeoiallj  in  the  valley  of  the  Connecticut,  and  in  other  favorable 
aitnations,  the  natural  growth  of  this  tree  is  fine  enoagh  to  warrant  its  extensive  culti- 
vation. The  hickories  should  be  cultivated  in  the  same  manner  as  recommended^for 
the  ashy  the  young  plants  being  equally  valuable  for  hoop-poles,  walking-sticks,  and 
similar  purposes,  while  the  lumber  cut  from  the  large  trees  brines  a  higher  price  than 
any  other  produced  in  the  Northern  States.  It  is  used  extensive^  in  oarriafte-building 
and  for  ax-handles,  in  which  form  it  is  carried  all  over  the  world.    Hickory  makes 
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better  ftiel  than  any  other  wood  with  which  we  are  acqnainted,  and  is  always  the 
standard  by  whioh  the  valae  of  other  woods  for  this  purpose  is  estimated.  The  best 
hickory  is  worth,  in  the  Boston  tnarket  at  the  present  time,  $100  the  1,000  feet.  In  the 
form  of  firewood  it  now  seldom  comes  to  the  Boston  market,  where  it  readily  com* 
mands,  however,  $16  the  cord,  and  in  nearly  everv  part  of  the  State  it  is  worth  from 
$8  to  $10  a  cord  for  caring  hams  and  bacon,  for  which  purpose  no  other  wood  supplies 
its  place.  The  shagbark  hickory  (Ckirpa  alba,  Nntt.))  which  also  prodaces  the  fijaest 
fmit,  and  the  nignnt  hickory  {Carya  pordna^  Nntt.),  are  the  most  yalnable  species  for 
onltiyation  in  Massachusetts.^ 

The  efforts  made  in  Massachasetts  to  promote  the  caltivation  of  forest 
trees  by  premiams  date  from  a  relatively  remote  period.  Among  the 
prizes  ofiered  by  the  State  Society  for  Promoting  Agricultarey  in  1804, 
^as  the  following : 

6.  To  the  person  who  shall  produce  from  seed  the  best  growth  of  trees,  not  less  than 
600  in  the  whole,  and  in  the  proportion  of  2,400  to  the  acre,  of  any  of  the  following 
kinds  of  forest  trees,  viz :  Oak,  ash.  elm,  sugar-maple,  beech,  block  or  yellow  birch, 
chestnut,  walnut,  or  liickory,  $S5 ;  if  aU  of  oak,  $50 ;  claims  to  be  made  on  or  before 
the  1st  of  October,  1806. 

A  prize  offered  in  Essex  Connty,  MassachnsettSi  by  Biohard  S.  Fay, 
of  Lynn,  September  25, 1847,  of  $100  fpr  the  best  plantation  of  oaks, 
^^  not  less  than  one  acre,  the  prevailing  species  to  consist  of  the  white 
and  the  black  or  yellow  oak,  to  be  grown  firom  the  acorn  planted  this 
antnmn,  or  in  the  spring,  on  land  not  now  under  tillage  or  in  mowing.'' 
The  prize  was  to  be  awarded  in  1852,  and  the  money  in  the  mean  time 
was  to  be  placed  at  interest  for  the  benefit  of  the  snccessfnl  competitor. 
Notice  was  to  be  given  of  intention  to  compete,  so  that  the  premises 
might  be  viewed  and  registered. 

The  gentleman  offering  the  prize  remarked: 

'*  I  name  a  small  sum  and  a  smaU  piece  of  land,  in  order  to  bring  it  within  reach  of 
every  farmer's  son  whose  father  has — and  what  farmer  has  not  f — an  idle  acre  and  un- 
profitable land.  It  will  require  no  great  expenditure  of  time  and  no  money  to  enable 
any  person  to  plant  out  an  acre,  and  the  advantage  to  the  person  so  doing  would  far 
exoeed  the  labor  bestowed,  even  if  an  unsuccessful  competitor.  Should  there  be  ten  or 
more  entries  for  this  year,  I  pledge  myself  to  renew  the  priEC  for  the  next  ten  years  upon 
the  same  terms. 

The  Massachasetts  Society  for  Promotion  of  Agricnltnre,  in  April. 
1876,  offered  premiams  of  $1,000,  $600,  and  $400,  for  first,  second,  and 
third  best  plantations  of  not  less  than  five  acres,  to  be  made  of  Enropean 
larch,  except  in  Barnstable,  Dakes,  and  Nantucket  coanties,  in  which 
the  Scotch  pine  or  the  Gorsican  fir^  or  both  the  latter,  mast  be  ased. 
The  plantations  mast  originally  consist  of  at  least  2,700  trees  to  the  acre, 
and  the  land  mast  be  poor,  worn  oat,  or  anfit  for  agricnltaral  ase. 

They  also  offered  $600  and  $400  for  first  and  second  best  plantations 
of  five  acres,  or  more,  of  American  white  ash,  at  first  having  5,000  tre^ 
to  the  acre. 

The  plantation  mast  be  made  in  the  spring  of  1877,  and  the  prizes  are 
to  be  awarded  in  the  sammer  of  1887.*  The  directions  for  planting  were 
as  follows:  ^ 

iMTok  and  pine. 

When  the  nature  of  the  soil  wiU  permit,  shallow  fhrrows  4  feet  apart  should  be 
run  one  way  across  the  field  to  be  planted.    This  is  best  done  during  the  autumn  pre- 

^Agricultwre  of  Ma»9atllwMiU,  1875-76,  p.  268. 

'  We  learn  by  correspondence,  dated  November  16, 1877,  that  \fa%  two  competitors 
have  appeared  for  the  prizes  offered  by  this  society,  one  in  Andover  and  the  other  in 
Groton .  In  each  of  these  cases  five  acres  of  European  larch  have  been  planted.  Smaller 
prizes  were  ofiered  in  the  summer  of  1877,  ranging  firom  $75  to  $250,  but  no  entries  had 
been  made.  A  prize  ofiered  by  the  society  some  sixteen  or  seventeen  years  ago,  amount- 
ing to  $1,000,  was  paid  in  1870  to  the  Hon.  Ben :  Perley  Poore,  the  only  competitor  who 
did  not  withdraw  urom  the  contest  before  payment  was  due. 

^^   ^  Digitized  by  ^OOgie 
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TioQs  to  planting.  Then  by  planting  in  the  fhrrowB,  and  inserting  the  plants  4  feet 
apart  in  the  rows,  the  whole  land^  will  be  ooyered  with  plants  standing  4  feet  apart 
each  way.  Planted  at  this  distance,  2,720  plants  will  be  required  to  the  acre.  On  hilly, 
rocky  land,  which  is  especially  recommended  for  the  cultivation  of  the  European  larch, 
and  where  it  is  impossible  to  run  furrows,  it  will  be  only  necessary  to  open  with  a 
spade,  holes  large  enough  to  admit  the  roots  of  the  plants,  care  being  taken  to  set 
them  as  near  4  feet  each  way  as  the  nature  of  the  ground  will  admit.  In  very  exposed 
situations  on  the  sea-coast,  it  is  recommended  to  plant  as  many  as  5^000  trees  to  tha 
acre,  the  plants  being  inserted  more  thickly  on  the  outsides  of  the  plantations  in  order 
that  the  young  trees  may  furnish  shelter  to  each  other. 

It  is  imperahve  to  plant  the  larch  as  earlv  in  the  season  as  the  ground  can  he  wor'ked,  Ko 
other  tree  begins  to  grow  so  early,  and  if  the  operation  of  transplanting  it  is  delayed 
until  the  new  shoots  have  pnahedy  it  is  generally  followed  by  the  destruotiion  of  the 
plant. 

The  Scotch  and  Corsioan  pines  can  be  planted  up  to  the  Ist  of  May. 


Land  in  condition  to  grow  com  or  an  ayerase  hay  crop  is  suited  to  produce  a  profit- 
able crop  of  white  ash.  Deep,  moist  land,  rather  than  that  which  is  light  and  gravellyi 
should  be  selected  for  this  tree.  The  land  should  be  plowed,  harrowed,  and  made  as 
mellow  as  possible  during  the  autumn  previous,  that  tne  trees  may  be  planted  as  soon 
as  the  ground  can  be  wonced  in  the  spring. 

As  soon  as  the  ftost  is  out,  mark  out  the  field  with  furrows  4  feet  apart,  and  insert 
the  trees  2  feet  apart  in  the  rows.  This  will  give  5,445  plants  to  the  acre,  which,  at 
the  end  of  ten  years,  must  be  thinned  one-half.  These  thinnings  are  valuable  for 
barrel-hoops,  d^c. 

It  is  recommended  to  cultivate  between  the  rows  for  two  or  three  years  to  keep  down 
the  weeds  and  prevent  the  soil  from  baking.  At  the  end  of  that  time  the  ground  wUl 
probably  be  entirely  shaded  by  the  trees,  and  further  cultivation  will  not  be  necessary. 

General  directions  for  tree-pUmUng. 

Be  carefhl'  not  to  expose  the  roots  of  trees  to  the  wind  and  sun  more  than  is  neoea- 
sary  during  the  operation  of  transplanting.  More  failures  in  tree-planting  arise  from 
carelessness  in  this  particular  than  from  any  other  cause. 

To  prevent  this,  carry  the  trees  to  the  field  to  be  planted  in  bundles  covered  with 
mats ;  lay  them  down,  and  cover  the  roots  with  wet  loam,  and  only  remove  them  from 
the  bundles  as  they  are  actually  required  for  planting. 

In  planting,  the  roots  should  be  carefully  spread  out  and  thesoU  worked  among  them 
with  the  hand. 

When  the  roots  are  covered  press  the  earth  firmly  about  the  plant  with  the  foot. 

Insert  the  plant  to  the  depth  at  which  it  stood  before  being  transplanted. 

Select,  if  possible,  for  tree-planting  a  cloudy  or  a  rainy  day.  It  is  better  to  plant 
after  the  middle  of  the  day  than  before  it. 

All  young  plantations  must  be  protected  from  cattle  and  other  browsing  animals — ^the 
greatest  enemies,  next  to  man,  to  young  trees  and  the  spread  of  forest  growth. 

Dkreotions  for  proeurimg  goung  trees. 

Selected  planft  of  the  European  larch  and  the  Scotch  pine,  about  1  foot  high  and 
very  thrifty,  can  be  imported  from  England,  and  delivered  at  the  railroads  in  Boston 
at  from  |5  to  $6  per  1,000,  the  price  varying  with  the  price  of  ffold  an.d  the  rate  of  ex- 
change and  freight.  Imported  plants  of  the  Corsican  pine  of  the  same  size  will  cost 
at  present  prices  about  $10  per  1,000  delivered  in  Boston. 

All  persons,  whetiier  competitors  for  the  society's  prizes  or  not,  desiring  to  import 
trees  of  these  varieties,  can  do  so  by  sending  their  orders  to  Francis  Sldnner,  Brook- 
line,  Mass.,  before  December  1.  Mr.  Skinner  will  transmit  all  orders  for  not  less  than 
1,000  trees  to  England,  and  will  see  that  the  trees,  on  their  arrival  in  Boston,  are 
passed  through  the  custom-house,  and  forwarded  at  the  least  possible  expense  to  Uie 
persons  ordering  them. 

As  Mr.  Skinner  nndertakes  this  doty  solely  from  a  desire  to  facilitate  tree-planting  in 
his  native  State,  and  not  for  the  purpose  of  any  personal  gain,  he  cannot  be  held 
responsibM  in  a^  way  by  the  persons  desiring  to  order  through  him. 

Mr.  Anthony  Waterer,  nurseryman,  Woking,  England,  with  whom  special  arrange- 
ments have  been  made  to  prepare  trees  for  planting  in  Massachusetts,  guarantees  their 
safe  arrival  in  this  country,  provided  his  orders  are  received  early  enough  to  permit 
his  shipping  the  larch  during  the  months  of  December  and  January,  and  Sie  pines  not 
later  than  February  15. 

The  Importation  of  these  trees  cannot,  in  safety,  be  made  after  these  dates.  If  it  is 
delayed  later,  the  plants  are  liable  to  heat  in  transit,  and  to  make  a  soft,  nnnataral 
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STowtb,  whicb  generally  oaiises  tbeir  deatb.  As  tbe  plants  will  arrive  some  weeks 
before  they  can  oe  planted,  importers  sbonld  provide  some  accommodation  for  tbeir 
reception.  Tbe  plants  must  be  nnpaoked  as  soon  as  received,  tbe  roots  moistened, 
and  tben  beeled  into  a  frame,  cold  cellar,  or  sbed,  in  wbicb  tbe  temperature  will  be  at 
about  tbe  freesinff  point,  bnt  wbere  tbey  con  be  guarded  from  extreme  cold  and  the 
son's  rays.  As  a  uttle  soil  will  be  required  to  put  over  the  roots  at  this  time,  import- 
ers should  lay  in  a  supply  in  the  autumn  for  this  purpose,  and  keep  it  away  from  the 
frost  until  needed. 

American  white  ash,  one  or  two  vears  old,  and  about  1  foot  high,  can  be  procured 
for  from  $5  to  $10  per  1,000  from  the  following  well-known  American  nurserymen : 
Bobert  Douglas,  Waukegan,  111. ;  Thomas  Meehan,Germantown|  Pa.,  and  the  Lawrence 
Kuiseiy  Company,  Sturgeon  Bay,  Wis. 

STATISTICS  OF  FOBESTBY  AND  FOBEST  PRODUCTS,  FROM  THE  STATE 
CENSUS,  AT  DIFFERENT  PEBIODS. 

Areas  of  land  and  of  woodland  (1875). 

Aoiei. 

Total  area  of  State,  7,800  square  miles,  equal  to i 4,992,000 

Area  informs 3,402,368 

Area  in  lakes,  rivers,  and  ponds 293, 000 

Cities,  villages,  cemeteries,  commons,  d^ 600,000 

Area  in  railroads  (20,000)  and  roads  (140.000) 160, 006 

Detached  and  non-resident  lands  (81,759)  and  reservoirs  (32,367) 114, 120 

Kotaoooonted  for 472,506 

Woodl4md  (1875). 


IndtiM. 

EsOndtng  cities. 

Total  woodkads. 

CaimtiM. 

1 

i 

1 

1^ 

1 

r  § 

1 

Burnitable 

31,985 
111,689 
80,050 
9,904 
30,499 
74,837 
68,738 
69,444 

1^:8991 
188,8441 

18  51 

18  43 
33  36 

19  40 
19  01 
19  88 
33  80 
19  86 
88  39 
16  96 

153  57 
86  89 

31,085 

111,689 
91,308 
9,804 
33,888 
74,837 
7^668 
68,444 

108,  S5U 
•  ^  173 
51,734i 

101,8391 
600 

186,019i 

19  09 

20  77 
13  48 

34  38 
19  40 
81  77 
19  88 

35  80 
19  86 
88  39 
16  96 

316  98 
88  10 

1330,488 

Berkahire 

8,138,488 

Bristol 

11.258 

136  86 

1.896,478 
114.334 

Dukes 

KiisoT 

9^783 

44  95 

1,14^546 

1,451,734 
1^603^504 

HsmpdflD 

8,030 

70  67 

'HVmimhfn...r-.,      ,rr.r....      r 

1,841,889 

SdJSese?.:./".;:::;;;;:.."^ 

1.468 

913  80 

3,660,338 

Kantnokel 

3,440 

Norfolk 

1,467,309 

PlTino'Dth  .......................... 

1, 717, 196 

s^Sf!!.';  ;;;--."r.;r.ir.;ir...r. 

588 
8,W| 

380  89 
115  71 

190,190 

Vofccetg.»»»».....  ■-.-■-■■«■ 

5,827,780 

IVttal 

«3,78»| 

78  88 

906,61J« 

88  40 

030,4081 

83  78 

98,069.158 

Peroewtagei. 

Of  woodlands  in  cities  to  total  woodlands •....».•— 2.6 

Of  woodlands  to  total  land  in  fEurms 27.^ 

Of  woodlands  to  total  area  of  State ia6 

Of  valaa  of  woodlands  to  totikLvalaeofland  of  all  kinds 1^9 
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1845. 


18Sf. 


1865. 


1875. 


Fire-wood,  total  yalne 

eordt 

Yftlaeperoord 

Lnmber,  total  Tftlae 

Haple  ingar,  toUd  ralne 

poonds 

Talne  per  pound ... 

Maple  molMaee,  total  valae 

gBlIons 

Talae  per  gallon . 

Railroad  sLeepen^  total  value 

namber 

yalaeeaoh  .;.. 


H,  010, 328 

368,554 

13  74 

1991.106 

$41,443 

573.048 

10  07 


IS);  060, 915 
671, 910 

•3,664.409 

•59,993 

590,441 

•0  10 


•9;  189, 044 

506,101 

•4  38 


•99,946 

556.893 

•0  18 

•1,496 

1,030 

•1  37 

•940 

600 

•0  47 


•404,493 

636,050 

•3  77 

•175,707 

•123,013 

11,089,903 

•Oil 

•27.33S 

93.015 

•1  18 

•904,171 

458,544 

•0  44 


Summarif  off&reii  produoU  hy  counties  (1875). 


Artlolea  and  counties. 

For  sale. 

For  use. 

TotaL 

QaanUties. 

Value. 

Quantities. 

Yalae. 

Quantities. 

Value. 

BABK. 

Berksliire 

Cordi, 
,0« 

63 

999 

1,015 

535 

49 

4 

8 

1,320 

643 

7,475 

6,983 

3,774 

405 

40 

73 

10,904 

Oordi. 
3 

•97 

Oordi. 
3,036 

63 

1,009 

1,050 

1,135 

55 

4 

8 

1,339 

•93,351 

Bristol 

64 

JBmox. ....••.. 

649 

Franklin 

10 
35 
600 

6 

50 
135 

7,535 

Hampden  ......................... 

7.117 
5,374 

HATnpehire. ........... ............ 

Middlesex 

So 

Norfolk 

40 

Plymouth.. 

73 

Worcester 

10 

80 

10,993 

Total 

7,035 

51,983 

673 

1,996 

7,708 

53,909 

GBABOOAL. 

BerksMre 

Buihili. 
560,747 
60;  895 

•61,579 
10^160 

BuihOi. 

Buihili. 

560,747 

60,806 

960 

48.310 

33,300 

73,960 

90,196 

34,870 

173,134 

9,400 

•61,579 

Bristol 

71 
960 

10 
150 
160 

45 

49 

9 

38 
97 

10,905 

Esaex 

'   « 

FrftnkUnr.. 

48.300 
33.150 
73.800 
90.196 
34,890 
179,973 

9,ooa 

4,998 
4.936 
8,357 
3,930 
6.384 
19.024 
1.670 

4,930 

Hampden ......................... 

4,977 

Hampshire  ../..••..... ............ 

8,384 

Middlesex 

3,230 

Norfolk 

50 
161 
400 

10 
98 
100 

61394 

Plymoath 

19,053 

Worcester...... 

1,770 

Total 

1,013.811 

190,961 

1,909 

999 

1,015,073 

130,556 

VIBI-WOOD. 

Oordi. 

6,706 

38,037 

38,197 

983 

94,459 

31,193 

30,154 

39.107 

53,035 

80,541 

34,053 

159 

110,558 

•30,431 

139.390 

158.675 

1,597 

117,959 

118,640 

190,469 

103. 057 

996,390 

85,964 

130.678 

990 

351,351 

Oordi. 

9,453 

S7.959 

12,878 

788 

8,706 
95.680 
91,723 
94,973 
99.137 

6.454 
16.993 

«6,985 

•11,837 
98.490 
47,995 
4,676 
49,997 
98,796 
79,138 
89,774 
88,304 
99,081 
53,959 
66 

187,490 

Oordi. 

9,158 

65,986 

51,075 

1,071 

35,158 

56,809 

61,876 

54.080 

75,179 

96,995 

50,976 

167 

157,543 

•42,968 

Berkshire 

930, 810 

Bi^iatol 

905,900 

Dakes 

6,373 

Essex......... ... 

160,879 

Franklin 

917,  436 

Hampden • , 

193,000 

TTftnipdiinj.,, ,,.,,,,,,.,.,.,, 

199,831 

Mld<nesex 

313.034 

Norfolk 

115,045 
183,  n30 

Plrmonth.... 

Suffolk 

1,050 
538.841 

Worcester 

Total ». 

416,394 

1,578,437 

917,666 

892,056 

636,059 

9,400,403 

mnisuoAB. 
Berkshire 

Poundi. 
149,786 
160,858 
97,413 
169,306 
1,191 

•17.080 

18.838 

10,711 

90,798 

160 

Poundi, 

115,599 

919,181 

51.885 

191.778 

9.806 

93,433 

5,403 

13,378 

995 

Poundi. 
965,385 
373,439 
149,297 
991,084 
3,997 

•30,167 

Fnuikltn .........  1 .......  r ....... . 

49,971 
16,114 
31,006 

Hampden 

Hampshire 

Worcester « 

^455 

Total ...^. 

577,953 

67,517 

504.949 

55,496 

1,089,909 

133.013 
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resale.    , 

For  use. 

Total. 

Artiows  ana  oomitiM. 

! 
Qnantitios. 

Yaloe. 

QnantitieB. 

Value. 

Qiiaiititie& 

Valao. 

Berkshire — 

3,138 
8,933 
653 
9,138 
10 
1,584 

3,754 

8,916 

616 

8,840 

Goittoni. 
4.793 
3,688 
1.319 
1,911 
83 
1,538 

5,584 
4.489 
1,366 
9,010 
99 
8,086 

OiOUmt, 
7.931 
5,915 
1,971 
4.043 
33 
3,139 

0.338 

Pnuiklin 

7,403 

H&inpdexi^..^r,r'.  ,,^,--t,t-t 

1,083 

TTnmfMihlrA 

4,140 
44 

Hidd)Mez 

Wocoeeter  ........................ 

4.3M 

ToUl 

9,749 

11,«7T 

13,966 

15,564 

83,015 

37,235 

LDICBXB. 

Berkshire 

94 

7, 149 

Bristol 

16,933 

fimmr     

88 

4.996 

j*r»iDkliii 

4  413 

Hajnpd«n . .....«.T,..TT,rr.-.T*r.r-rT 

900 

6,348 

HuDpshirOa  ■••>«>••■■■■•>■«••■■■■■ 

7,681 
11, 947 

Mi4i4i4yK>x  .„..TrT-r-T..^T --- 

Norfolk 

17,180 

pWmoatii 

37.651 

TVoroester  ........••.••••••..•.... 

40 

63,296 

Total 

431 

175, 707 

.     ..     ... 

...... 

* 

Berkshtae 

Number. 

81,819 

4,497 

800 

91,341 

89,887 

66,176 

98,544 

18,615 

750 

196,315 

10,197 
8,173 

Pistol 

"BfiltBT    . 

100 

j^nnklin 

38,951 

TTi"»f^i*»« 1 f- 

36.333 

jf%inp§hire...-...»»T^»TrT^T-TTTT-- 

99,190 

Mldoiesex 

24.736 

Korfolk 

5,751 

280 

^Voroester  •....•••■■■•■-•■.■■■■.>. 

56,463 

Total 

456,544 

304,171 

General  Mmmary  of  certain  man^factures  at  different  periods. 


1845. 


1855. 


1865. 


1875. 


LDICBBB. 

Kamber  of  estabUsbmcunts . . 

Capital  invested 

Valne  of  stock  nsed 

PenMDs  employed 

ValoA  of  goods  made 


1.137 
11,504,760 


8,506 
1081,106 


WOODUr  GOODS. 

Number  of  estahUahments 

Ospltal  invested 

Valne  of  stock  nsed 

Persons  employed 

Vftlne  of  goods  made 


3,413 
13,664,463 


109 
1398,980 


CABBIAGn  AND  WAGOIB. 


Komber  of  establishments . 

Capital  inrested 

Valae  of  stock  nsed 

Persons  employed 

Vnloe  of  goods  made 


1,598 
1964,833 


663 
•553,434 


1,838 
|3,871,9iri 


435 
1049,770 


Knmber  of  estaUishmeots . 

Capital  InTcsted 

Vfldoe  of  stock  nsed 

Persona  employed... 

Valna  of  goods  made 


1,881 
#1,343,576 


449 
1477,374 


8,491 
•9, 359;  955 


309 
$1,913,615 


9,504 
11,476,679 


4,843 
13,909,988 


1,980 
•3,834,754 


487 

•1,585,870 

•1,890,630 

8,688 

•3,387,538 


885 

•1,106,938 

•1,348,673 

1,941 

•9,487,Tn 


306 

•1,853,403 

•9;  338, 366 

4,097 

•4,989,891 


579 
•8,719,711 
•2,133.563 

•3, 953',  956 


460 

•4,475.095 

•3,637,888 

4.867 

•7.208,317 


•8,418,709 

•3,099,173 

8,073 

•4,433,458 


994 

•4,949,990 

•3,790,379 

6,674 

•8,489,883 
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Summary  qf  power  u$ed,  tmd  eUut^leaUom  ofpenanM  ea^Unfod,  1875. 


llaQnfaetoiM. 


8tMUD-«Ogi2lft. 


I 


Wvfcer-wheeU. 


I 


I 


Penons  empU^yed. 


▲llagM. 


I 


Under  15  yean. 


I 


I 


Lumber 

Wooden  goods 

CarrUgee  and  wagons. 
Fornitore 


lOS 


7,848 
6,771 
1,046 
5.486 


608 
164 
86 
110 


11,866 

3,751 

448 

8;  405 


1,956 
4,091 
3,018 
6,014 


3 
176 
54 

660 


17 

119 

8 

39 


8 

*9i 


Kinds  of  saws  in  lumber-miUs,  1876. 


Beseriptiom  of  saws. 


Knmberof 


Band 

Circolar 

Cylinder 

Gang 

Gig 

Malay 

Up  and  down. 

Total... 


1,788 
45 
3 
U 
15 
840 


8,146 


Carriage  and  wagon  wuln^fao^mre  in  1875,  hy  eonntiee* 

CoontiM. 

Kamberof 
eetablish- 
menti. 

Capital  in- 
^sted. 

Tahie    at 
goods. 

Barnstable 

8 

85 
86 
98 

10 
11 
88 

48 
1 

15 
8 

SO 

46 

•6.650 

56,850 

164,400 

868.585 

30,700 

98,400 

48,850 

883.440 

1,000 

60,685 

8^100 

577,555 

80.550 

17,583 

Berkshire 

101,546 

Bristol 

841,005 

Essex 

1,934,164 

ITpftnklln^^,, ,......,. 

55^099 

HamiMlen 

177,570 

W/umpdiire l....l.^.^....^.^ 'm 

100,4fe0 

IfldflSex 

306,973 

Nantucket '.-... 

8;  000 

KSbikv...::::::::::;:::::::::::.::::::::::.:::::;::.::::: 

181,688 

Plymouth  ....•...............••..•........••.••••.•.....•.•• 

8^300 

Bnffolk 

833,784 

Woroester............  ••....••••.....•••.•.••.........••...— .... 

438,708 

TniiAl 

356 

8;  418^  705 

<34a^458 

I^unUture  fMannfaotwre  im  1875,  (y  oounUee, 


CmmtlM. 

Number  of 
ments. 

Capitalin- 
Tested. 

Yalne    of 
goods. 

Berkshire 

S3 

16 
10 

30 

107 
90 

•35,300 

88,500 

116.600 

180,185 

101,600 

3»500 

883.300 

33.066 

44,000 

1,655,465 

8;  468^  600 

•5^500 

Bristol 

^800 

Sssez  ...•.•....•...••••.••••••..••..•.•...•...••..•.....•.•.•.... 

193,981 

Franklin 

861,968 

Hampden. ...••...•.•..•.•.•.•.••....••.•......•••..••.  ••.•••.••.. 

167.448 

Hftippshire ...» ..^.......^ 

3.000 

Middlesex 1... 

060,116 

Norfolk 

51,850 

63;  000 

IJ^k^.:::::::;::::::::":::;:::;;::;::::;:™^^^ 

3,551,847 

Woroester 

3,084,065 

Total 

894 

<949.990 

6^419^883 
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LuwSber  mam^aalimr^  im  1875,  5y  oouniitM. 

[T»rind1ng  oI^bcMird%  koopt,  hMdings,  laths,  pile*,  planed  lumber,  tawed  lumber,  ahlaglee,  itayee, 

enooks,  fto.] 


CouBtiea. 

Namber  of 
««tablieh- 
menta. 

Namber  of 
■awe. 

Capital  In. 
reefed. 

Yalae    of 
goods. 

Bamatable 

1 

69 
37 
19 
99 
54 
58 
44 

5 
87 

7 
156 

1^% 

68,969 
389,117 
841,967 
167,068 
183,357 
337,307 

11,334 
805,500 
563,600 
463,404 

$18,500 
300,753 

Berkehiro 

199 
114 
117 
318 
197 
179 
187 
19 
808 

Briatol 

143,879 

Sneex    .  .,                         .aa  . 

389,507 
850,463 
407,696 
376,003 

irmn^iliY  

Hamp^^ 

ifiS^flWT  ;.;./;; v;.;\; ;:,:;:;::;:::::;    : 

476,106 
37,556 

ITorfblk 

PlTmoaUi 

995,580 

SolBblk 

49^,900 
775.015 

Wereeater  .,. 

610 

Total 

689 

8,058 

3,76(^711 

3,953,956 

Wooden  good$  num^faotured,  1875,  (y  oountki* 

pAohidea  artifloial  wood  onaments,  baskets,  basket  rims,  bametiaed  and  kyanised  wood,  oaaks,  kits 
and  bongs,  oask  and  baaket  boopa,  olotbes^driers,  idothee-pins,  excelsior  -    .   ^ 

work,  kin< "  *  


^  ,  .  .      .  *r  net-saw  work,  hoOy-wood 

kindling-wood,  lamp  and  cigar  lighters  and  toothpicks.  medioineHdiests,  IsBts,  doors, 
Uinda  and  sash,  paying-blocks,  printers'  fixtures,  piotore  and  looking-glass  fhunes,  pegwood  and  pegs. 


rattan,  rattan-gbod%  rMor-strop  woods,  saw-horses,  spools,  sieyea  and  sfeye-hoops.  step''and  other  lad- 
ders, veneers,  wooden  ware,  wood-hangings,  wood-palp,  wood  moldings  and  scrolls 
sawed,  wood  earrings,  wooden  handim,  willow  ware,  and  rostle  ocnaBkentS)  Ac) 


wood  moldings  and  scrolls,  wood  tamed  and 


Coimtlflc 

Namber  of 
estoblish. 
ments. 

Capital  in- 
yeaied. 

Yslae    of 
goods. 

9 
13 
49 
96 
90 
39 
96 
71 
5 
18 
•     111 
86 

18^400 

31,700 

834,855 

141,568 

865,850 

81.195 

1«^900 

1,719.900 

41,050 

50,150 

988.017 

7Se,560 

$17,759 
75,564 

mwkshir* 

Bristol 

458,914 
396,363 
191,333 

FiaBkUn 

Hampden  r........ .......•..........•••..•.....• 

198,088 

TTMnpaMi^  „..-,,.....,,., .......r. 

i8Si736 

Middlesex 

1,989.934 
34.809 

Koifolk 

PlTmooth 

113,830 

bSSSt!!;:;:::::;::::::::::;:::::::::;:::::::::::;;::;:::::::::^ 

9, 911, 885 

Woroester... 

1, 474, 891 

Total 

460 

4,475,095 

7,908,317 

MUcdlaiMous  wunntfaetureB,  1875. 


Ifannfiictarea  or  indastries. 


Namber  of 
eetablish- 


Capital  in- 
yeated. 


Yslae    of 
goods. 


Cbareoal 

Carpentry  and  Joinery 

Coopering 

Kindling-wood  making 

Lomber  sawing  and  dressing 

Mast,  spar,  bloek,  and  parop  making. 

Wheelwrightlng 

Wood  earring,  Riming,  &e 


4 

1,049 
87 
7 
96 
14 
888 
43 


$18,400 
1,851,956 
117,966 
4,400 
61,880 
17,088 
199,480 
61,105 


$93,000 

8,019,965 

45:t,I99 

10,900 

41,943 

39,765 

639,939 

lS%Bfft 
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CUstifiCfttiOIL 


Namber 
baUt. 


Toniiage. 


Yalae   of 
hulls  of 


Total  Tslna 
with  com- 
plete  eqaip- 
mentB. 


BT  COUSTIB8. 

BftrnsUble 

BrUtol 

2rorfolk™-'.""r.".r.'II™."IIII.' 

PlymonUi 

SnifoUE 

KIMD8  OF 

Barges., 

Barks 

Barkentines 

Brig 

Fisbiiiff-boat 

Schooners 

Ships 

Sloop ;. 

Sloop-of-war 

Steamboats 

Steam  revenoe^mtter 

Sailboato 

YaohU 

Total 


109 


140 

5» 

1S»04S 

S,100 

1.111 

86,390 


390 

10.790 

1,565 

330 


11,969 

90^906 

101 


994 

40 

47 


$11,075 
96,000 
856,750 
Hi.  000 
60,500 
1,406^376 


3^500 

509;  065 

77,000 

13,000 


637,065 

1,006,070 

8,500 

148.000 

15^000 


3,175 
5^496 


46,135 


9;  479, 701 


$16,005 

49,000 

1,167.900 

140,000 

80,000 

1,709,000 


740.069 

112,000 

90,000 

100 

863,565 

1,303.070 

10,500 


96^500 

73;  009 

4,575 

8^600 


3,161,S 


Value  of  inswrdble  property^  1875. 


Property. 


Votne  of 
boildings. 


Valaeof 
machinery. 


Valaeof 

averasestoo] 

on  hand. 


Carriaftes  and  wagons 

Fomitore 

Lnmber. j. 

Wooden  goods 


$1, 150, 665 

1,809,540 

999,945 

1,541,195 


$918,913 

854,565 

1,099,937 

999.491 


$1,976,588 
9.430.5S 
1,993,750 
1,767,136 


Wagetf  1875. 


Vannfactnres  and  ooonpations. 


Average  yearly  wages. 


Both  sexes, 
silages. 


aboTel5. 


Females 
above  15. 


Both  sexes, 
under  15. 


Total  waosa 
paid  dnruig 
year  endinir 
May  1, 1675. 


Manufiuihmtt, 

Carriages  and  wagons . . . . 

Pomitare 

Lumber 

Wooden  goods 

Carpentery  and  Joinery ... 

Coopering 

Wheelwrighting 


$698  04 
560  39 
439  06 
553  56 


658  63 
674  46 
594  91 


$698  05 
601  80 
434  78 
575  69 


658  63 
674  46 
594  91 


$989  06 

960  04 

85  00 

837  91 


$909  00 
119  91 
163  64 
194  10 


$1,867,988 

3,303,630 

718,967 

8,835^098 


8,169.514 
110,937 
161,817 
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Instruetian  infaregt-culiure  recommended  at  the  State  Agricultural  CoUege 

at  Amherst. 

The  ezeoative  committee  of  the  Massachasetts  Agricnltaral  College 
(Amherst),  ia  a  report  made  in  Febraary,  1876,  incladed  the  following 
recommendation,  which,  being  fully  discussed,  was  adopted : 

It  is  also  recommended  that  some  iDstroctioii  be  eiyen  in  forestry,  both  theoretically 
and  practically,  and  that  special  attention  be  paid  to  the  raising  of  forest  trees  from 
seed,  their  care  and  treatment  in  the  nursery,  their  permanent  planting  in  yarions  por- 
tions of  the  farm,  and  the  snl)6eqnent  care  of  the  plantations.  The  time  is  not  far  dis- 
tant when  every  farmer  in  the  conntrv  will,  in  his  own  interest,  be  obliged  to  give 
some  attention  to  the  subject  cf  tree-planting,  and  snch  a  oonrse  as  is  here  recom- 
mended will  be  of  advantage  to  the  students  and  to  the  State  at  large.  Similar  con- 
siderations apply  to  the  rsusing  of  fruit-trees.  A  nursery  of  reliable  standard  fruit- 
trees,  adapted  to  one  section,  ought  to  be  a  source  of  some  income  to  the  institution. 

Experiments  upon  the  pressure  and  flow  of  Sapy  at  the  Massachusetts  State 

Agricultural  College. 

About  1720,  the  Bev.  Stephen  Hales,  an  English  clergyman,  began 
a  series  of  experiments  upon  the  pressnre  of  sap,  and  the  absorption 
of  water  by  plants,  carefnlly  weighing,  measuring,  and  publishing  the 
results.  These  experiments  have  since  been  quoted  by  vegetAble- 
physiologists,  and  have  formed  the  basis  of  much  that  is  known  upon 
this  subject,  by  leading  to  investigations  and  suggesting  methods  of 
research. 

With  the  view  of  studying  the  laws  that  govern  the  flow  of  sap  in 
our  American  forest  trees,  a  series  of  experiments  was  begun,  in  the 
spribg  of  1873,  at  the  Agricultural  College  at  Amherst,  by  its  president, 
Wm.  S.  Olark  and  associates,  which  have  led  to  very  interesting  results. 
Several  mercurial  gauges  were  provided  and  attached  to  trees,  which 
were  tapped  and  connected,  so  that  the  pressure  of  the  sap  could  be  read 
npon  a  scale.  Trees  were  tapped  in  great  variety,  and  the  facts  noted 
concerning  the  flow  of  sap ;  but  by  far  the  most  interesting  results  were 
obtained  \ipon  the  sugar-maple  and  the  black  birch. 

It  has  long  been  known  that  sap  can  be  obtained  from  the  sugar- 
maple,  at  any  time  between  the  fall  of  the  leaves  in  autumn  and  the  near 
approach  of  their  return,  whenever  a  bright  warm  day  follows  a  freezing 
night.  In  fact  sugar  has  been  made  from  the  maple  in  every  month 
fh>m  October  to  May.  It  is  also  well  known  that  the  flow  of  sap  in  the 
sugar-season  depends  •  very  much  upon  the  meteorological  conditions, 
and  that  the  rate  of  flow  changes  in  diflerent  hours  of  the  day.  The 
temperature  must  be  above  the  freezing-point,  and  the  preceding  night 
should  be  below  it.  A  bright  warm  day,  with  a  west  wind,  following  a 
night  of  severe  frost,  the  ground  being  abundantly  moist  or  still  covered 
with  snow,  affords  perhaps  the  best  flow  in  the  proper  season.  Freez- 
ing appears  Indispensable,  and  no  maple-sugar  can  be  made  where  there 
is  no  frost. 

In  the  Amherst  experiments  it  was  found  that  the  pressnre  was  in- 
ward at  some  hours,  and  outward  at  others.  From  records  running 
through  two  spring  seasons  (1873  and  1874),  and  from  the  detailed 
results,  as  published  by  President  Glark,^  we  present  the  following : 

We  found  that  sap  flowed  from  the  heart-wood ;  that  the  flow  was 
regular  and  long  contintied,  but  not  so  abundant  as  from  sap-wood, 
and  that  by  simply  removing  the  bark,  without  wounding  the  wood,  the 
sap  flowed  profusely,  but  stopped  early.    The  surface  flow,  where  the 

^AgrUmliure  of  Ala$9adhu8etU,  1873-74,  pp.  15^204,  and  the  same  for  1874-^5,  pp.  204- 
312.    Theee  articles  were  also  aeparately  pablished. 
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bark  had  been  removed  2  inches  wide  and  6  long,  gave  12  poonda  m(»e 
sap  than  from  the  heart,  bat  dried  np  11  days  sooner. 

Birch  sap  in  onr  climate  yields  grape-sngar  in  small  qnantities,  and 
the  sap  of  the  vine,  mncilage  or  gum.  In  Northern  Enrope,  a  sweet 
sirnp  is  made  from  bircb  sap.  Gane-sngar  is  yielded  by  the  maples, 
walnnts,  and  hickories,  bat  from  the  first  only,  in  profitable  qaantities. 
All  of  these  carbo-hydrates  appear  to  be  formed  from  starch  stored  np 
by  previoas  growth  in  the  roots  and  trnnk. 

A  tree  tapped  on  the  north  side  yielded  daily  twice  as  mach  as  from 
the  sonth,  and  flowed  two  weeks  longer.^  The  sap  flows  most  freely 
within  12  feet  of  the  ground,  and  diminishes  rapidly  above  Uiis  point 
Sap  flows  from  both  ends  of  a  cat  root,  and  both  contain  sugar.  The 
annual  tapping  of  a  maple  for  many  years  does  not  appear  to  iiyure  it 
perceptibly  in  growth. 

The  annual  average  yield  of  maples  is  about  60  pounds  of  BBip  ia 
2  pounds  of  sugar.*  Two  spouts  will  yield  more  than  one,  bat  not 
twice  as  much,  and  by  still  further  increasing  the  number  a  greats 
quantity  is  obtained,  but  in  diminishing  degree. 

At  certain  hours,  and  on  some  entire  days,  the  pressure  on  the  gauges 
showed  suction^  or  absorptioHj  and  whenever  the  sap  flowed  they  indi* 
cated  an  outward  pressure.  The  range  and  flow  were  much  greater  on 
the  birch  than  on  the  maple.  These  results  can  best  be  shown  by  the 
following  tables: 

L-—Flou>  of  Bopfirom  certaim  treet^oB  ob§erved  iti  tfte  tprtmg  of  1874,  tU  JmharU,  Mam. 


Tn^Ao. 


Aemr  Femuyhanicum 

Aeer  taeeharinum 

BtHOa  aXba,  var.  pepfdifoHa. 

BetulalutMd) 

Bituto  fciCM  <S) 

B^tulapapvraeM , 

Ckurpintu  Amerioana 

Juglanf  einerea 

Odrya  Tirgimea 

VUitaBttioaUt 


Period  obMTvecL 


BogiB- 

nmg. 


Mar.  83 
Apr.  1 
Hkr.  83 
Mar.  89 
Apr.  3 
Mat.  89 
Apr.  9 
Mar.  83 
Apr.  16 
May  11 


Bnding. 


May    4 

Apr.  88 
May  83 
May  86 
May  86 
May  86 
May  89 
May  18 
May  86 
Jane   3 


days. 


Greatest  flow  in  one 
day. 


Poonds. 


1.68 

&50 

ia75 

82.18 

54.86 

63.85 

1.56 

1.68 

87.18 

8.37 


Date. 


Apr.  19 
Apr.  8 
Apr.  11 
Apr.  17-90 
Apr.  81 
Miqr  5 
May  17 
Mar.  96 
May  17 
May  17 


C-5 

il 


16.31 

5&.m 

174.38 

397.  SO 

998.90 

1,485.37 

181 

ia8i 


14.  St 


In  the  above  observations  the  Aoers  and  Juglans  were  notably  early, 
and  the  Ostrya,  CarpinuSj  and  VitiSy  late,  in  flowing,  while  the  Bttulas 
had  a  somewhat  uniform  flow  through  the  season. 

1  We  aro  unwilling  to  accept  this  as  a  mle,  and  are  inclined  to  regard  it  as  an  excep- 
tion. Very  mnch  depends  upon  whether  the  spent  is  inserted  over  or  into  a  strong 
Tigorons  root,  and  wnether  upon  a  side  where  the  roots  have  a  fnU  supply  of  water  or 
grow  in  a  dry  soiL  The  leaning  side  of  a  tree  is  generally  regarded  as  best  for  tap- 
ping, but  we  are  not  aware  that  it  has  been  proved  by  experiments. 

*  k  tree  is  mentioned  in  Leverett,  Mass.,  that  yielded  1,400  pounds  of  sap,  or  about 
14  pounds  of  sugar  in  a  season.  The  yield  yaries  considerably  one  year  with  another, 
and  in  some  soils  and  aspects  more  can  be  made  than  in  others. 
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H.-^FhtduaHom  in  fMraurkU  §au$€$,  AmkerU^  Ma$B.,  1874. 


TlMi^  itc 


Period  obserred. 


Begin- 
ning— 


Bnding— 


Highest. 


Inohet.    D«le. 


Lowest 


Inches.    Dsie. 


55  i 


AeerrvJbrwm 

Actr  mcekariHum  (1) 

Acer  $aceharinum  ^ 

Acer  MeeAoHmtm  (3) 

Ae$r  medutrimum  (4) 

Aeer  ioeekarinum  (S) 

Betulm  oOa,  vsr.  popul^/bKs .. 

.(root) .^71:..... 

Bftu2a2«<M(ioot) 

Jl0tula  lutaa  (Qpper  gaoge) 

Bsluto  {m<mi  (lower  gaoge) ... . 

B$ttUa  papyrtuta 

JuffUuM  chiena 

(mryaTirgiMioa 

Amtf  molia  (root) 

YUi$  imiioalU  (upper  gauge) . . 
TUit  mti9aU$  (lower  gtam.. 

y«ii»flit<Mia  (root)  .!rn..... 


9L5 
C3 
6.3 
C3 
6.3 
6.3 
L3 

1.7 
3.8 
3.7 
3.7 
3.7 


8.83 
8.7 
1.0 
1.0 

as 


Mar.  38 
Har.  31 
Mar.  31 
Mar.  81 
Mar.  81 
Mar.  31 
Apr.    9 

Apr.  13 
Apr.  83 
Apr.  84 
Apr.  9 
May  3 
Mar.  38 
Apr.  9 
May  15 
May  13 
May  7 
May    8 


Apr.  34 
June  8 
May  1 
May  14 
Jane  3 
Jane  3 
June  30 

Sept  14 
Jane  30 
May  31 
Jane  30 
June  30 
Apr.  38 
Jane  6 
Jane  30 
Aag.17 
Aag.  17 
14 


16.4 
35.0 
33.0 
4.0 
19.7 
46.0 
35.0 

33.6 

6ao 

36.6 
65.5 
54.0 
10.8 
35.6 
13.3 
35.0 
74.0 
7&3 


Apr.  8 
Mar.  38 
Mar.  38 
Apr.  6 
Mar.  38 
Apr  3 
Apr.  33 

May  13 
May  10 
Apr.  34 
Apr.  83 
May  6 
Apr.  14 
May  13 
May  31 
May  13 
May  86 
May  39 


—  1.4 
— 1L7 

—  d8 

—  7.0 

—  5.3 
—83.0 
—17.0 

— S0.8 
+  4.4 

—  9.3 
— 1&5 

—  7.0 

—  a7 

-81.7 

—  1.4 

—  6.3 
—18.7 

—  4.0 


Apr.  10 
Apr.  7 
Apr.  4 
May3.4 
Mar.  38 
Mar.  31 
May  10 

Aag.  86 
Apr.  36 
Apr.  38 
May  19 
Jane  14 
Apr.  10 
May  19 
May  15 
Aug  17 
June  89 
May    3 


17.8 
46.7 
3&8 
11.0 
35.0 
69.0 
S&O 

53.8 
63L6 
46.1 
84.0 
61.0 
1L5 
57.3 
14.7 
4L3 
86.7 
83.3 
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Oaoge  Ka  1,  of  sugar-maple,  was  inserted  into  sap-wood  about  8  feet  trfoa  the  ground ;  holes  1  inch 
asd  8  uiohes  deep. 

'Gtwage  Ka8  was  eonneeted  hy  a  stout  rubber  hose  with  a  root  1  inch  in  diameter,  washed  bare,  to 
prevent  wounding  of  fibers.  It  was  cut  open  at  8  Ibet  from  the  tree  and  the  gauge  oonneoted  wiU\  the 
stump,  which  was  attached  to  the  trunk. 

Gauge  "So.  3  was  attached  in  the  seme  way  to  a  detaehed  root  stOl  ramainimr  In  the  soU. 

ChMige  Na  4  was  atuehed  to  agaa>i^  soiewed  10  inehea  into  the  tree,  admitting  no  sap  except  from 
thee  ~" — --^  — - — » 


)  center  of  heart-wood. 
Gauge  Ka  5  was  attached  to  the  s^-wood, 
KcL 
The  upper  gauges  of  the  yeDow  birch  and  vine  were  90  feet  above  the  lower  ones. 


the  blanches,  at  an  eleratlQin  of  30  feet  above 


in.  Water-gtrngmf  $howing  db$orgipUm  or 


of  sap  im  detached  roots  of  trees;  Amheretf 
1874. 

[The  inches  in  tbe  following  table  axe  thoee  of  columns  of  water  in  vertioal  tubes,  36  inches,  weighing 

one  ounce.] 


Acersao- 
ftbftrip""r 

Pyrus 
mains. 

Castanea 
veroa. 

Ulmua 
Americana. 

Quercus 
alba.> 

Fraxinus 
Ameri- 
cana. 

'Watwgaace  attMlMd 

May       1 

-  69.0 
L91 
May      10 

"    a065 
June       1 
4ia7> 
11.4» 

ao 

0.0 
June      3 

April  11 
-85.0 
a69 
April  16 

+  M 

0.188 

May  16 

176.3 

4.89 

85L7 

9.77 

June  30 

April  11 

0.33 
April  15 

o!oi4 

April    11 
-36.5 
0.74 
April    15 
4-18.5 
a34 
April     39 
155.0 
4.30 
856.8 
7.13 
June     30 

April  11 
-46.0 
1.38 
May    8 

+    8^5 

ao7 

May  36 

759.1 

81.09 

3.5 

0.97 

June   3 

April  Jl 

-  5.0 
0.14 

April  15 

-  0.3 

aoo6 

May    38 

607.0 
16.  (« 

ao 

Water-gauge  attached 

Watergsuge  attached 

Total  ahwiFDtion                  f^^^-* 
xnwiaoKwpaott Jouncee.. 

Total  flow Jinobes.. 

8a4 
3L83 
1.0 

ao3 

June    3 

Av««.  Mwn  ................      gmnj^,, 

Bnd  of  observations 

ao 

June     3 

>  In  month  at  May. 

s  The  tube  was  often  emptied  within  an  hour  or  two  after  it  was  filled,  so  rapid  was  the  absorption. 

ExperimenU  in  treeplaniing  by  Mr.  Joseph  8.  Fay^  at  Woo^Ps  Hollj  Barn- 
stable County^  Mass. 

At  the  do8d  of  the  season  of  1875,  the  plantation  of  Mr.  Fay  inclnded 
something  over  125  acres,  of  which  abont  100  were  sown  broadcast, 
chiefly  in  the  spring,  and  abont  25  were  set  with  imported  trees.  The 
seed  sown  were  chiefly  those  of  the  native  pitch-pine,  with  some  white 
pine,  the  Austrian,  Scotch,  and  Corsican  pine,  the  Norway  spruce,  and 
the  European  larch.    The  imported  trees  nnmber  about  35,000,  consist- 
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iDg  of  the  AaBtrian,  Scotch,  and  OorsicaD  piDos,  Norway  sprace,  Norway 
maple,  English  sycamore  (Acer  pseudo-platanus)^  English  oak,  alder, 
Scotch  birch  and  larch,  wych  elm  and  Hantington  and  red  (Jermain 
willows.  There  were  also  set  several  thousand  native  pines  from  the 
eastern  part  of  Falmouth. 

This  plantation  is  between  Buzzard's  Bay  on  the  west  and  north, 
and  Martha's  Vineyard  Sound  on  the  east  and  south,  the  highest  eleva- 
tion being  about  150  feet  above  the  sea.  The  surface  is  uneven  and 
made  up  of  abrupt  hills  and  deep  hollows*  sprinkled  over  with  bowlders 
of  granite,  and  the  soil  a  drift  formation  or  clay  and  gravel  with  a  yellow 
or  sandy  loam.  It  was,  before  seeding,  an  old  pasture  ground,  with  no 
tree  except  an  oak,  that  springs  out  of  the  huckleberry  bushes  here  and 
there,  but  hardly  rising  above  them  on  account  of  the  wind,  and  from 
being  kept  down  by  browsing.  The  annual  rain-fall  in  this  section  is 
about  45  inches,  and  the  prevailing  winds  in  summer  are  southerly,  and 
in  winter  northerly. 

The  native  pines  of  Mr.  Fay's  plantation  were  set  in  1863-1856,  and 
imported  trees  were  set  in  1852,  1853,  1855, 1871,  and  1872.  Native 
pine  seeds  were  sown  in  1858, 1861, 1864,  and  1868.  The  foreign  seeds 
were  sown  in  1861, 1862, 1868.    The  results  are  stated  as  follows  :^ 

The  Scotch  pine  fW>m  the  seed  have  proyed  on  the  whole,  inclnding  prompt  germi- 
nation, the  beet  grower  and  very  hardv ;  bat  the  weeyU  affects  the  symetry  of  manjr 
trees.  The  Norway  sprnce  and  Snglisn  oak  have  done  well,  and  the  white  pine;  bat 
all  three  snffer  when  mnch  ezposedy  as  on  the  ontside  of  a  plantation,  to  the  strong 
salt  winds.  The  Anstrian  pine  does  well,  bat  is  slow  and  irregnlar  in  germinatinff, 
and  makes  a  later  start  from  the  seed.  The  larch  has  not  come  well  from  the  seed: 
from  the  nursery  or  as  imported  it  does  remarkably  well ;  so  with  the  Scotch  biroh  ana 
alder.  The  Scotch  pine  does  finely  from  the  seed  or  the  nnrsery,  and  from  the  latter 
the  English  sycamoro  does  well.    Ail  have  done  better  than  the  native  pitch-pine. 

One  kind  of  pine,  thongh  not  folly  tested  by  me.  promises  better  than  the  rest^ 
namely,  the  Corsican  (PinuB  laricio).  In  my  first  importation  I  ordered  five  handred, 
bat  when  transplanted  in  my  absence  they  wero  mixed  with  the  Anstrian,  and  I  lost 
sight  of  them  for  ten  years.  I  was  then  so  strnck  with  their  groat  yigor,  beanty,  and 
fine  promise,  that  in  1868  I  imported  some  seed  and  commenced  sowing  them,  mixed 
with  other  kinds,  npon  vacant  lands,  and  have  since  kept  it  ap.  Some  of  thoae  that 
came  ap  aro  very  strong  and  healthy,  while  others  aro  affected  by  some  insect  or  a 
kind  of  blight.  They  aro  very  hardy  and  beaatifal  when  not  so  affected.  I  think  that 
some  of  the  nnrseiymen  have  imported  and  sell  them  nnder  the  name  of  Anstrian.  Of 
those  sown  in  1868  some  aro  (in  1875)  over  eight  feet  high,  of  which  nearly  or  qaito 
five  feet  grow  in  the  last  three  years.  At  an  early  day  I  tried  some  seed  of  the  Freneh 
maritime  pine  (Pinus  pinaaier  maroHma)  which  were  so  snccessfally  planted  on  the 
west  coast  of  France  nnder  the  first  Napoleon ;  bat,  after  germinating  and  ^wing 
thriftily  to  the  height  of  six  feet,  thev  wero  winter-killed.  Tnis  was  the  experience  on 
Kantnoket  and  Martha's  Vineyard  Islands,  whero  they  wero  tried  extensively. 

Some  of  the  Scotch  and  Anstrian  pines,  Norway  sprnoes,  and  Scotch  larohes  which 
I  obtained  from  my  brother,  Mr.  Richard  S.  Fay.  of  Lynn,  in  1853,  probably  imported  by 
him  in  1850,  aro  abont  40  feet  high,  and  from  10  to  14  inches  in  diameter  one  foot  from 
the  ffronnd.  Borne  native  white  pines  set  oat  aboat  the  same  time  have  done  as  weU. 
Of  those  imported  in  1^53,  many  aro  abont  35  feet  high,  and  6  to  12  inches  in  diameter 
one  foot  from  the  gronnd.  Of  the  Scotch  pines  from  seed  sown  in  1861,  some,  favor- 
ably situated — ^that  is,  not  crowded  and  in  fur  soil  and  shelter — aro  30  feet  high  and 
10  inches  throngh  the  batt  a  foot  from  the  groand.  Most  of  them  wero  not  too  thickly 
sown  in  1862  and  1863,  are  upwards  of  20  feet  high,  and  6  inches  in  diameter  one  foot 
from  the  gronnd. 

All  the  pines  have  done  well  from  the  seed,  on  the  whole,  except  the  native  pitch- 
pines,  which  became  sickly,  and  which,  sfter  a  good  growth  to  a  certain  point,  I  am 
catting  oat  for  friel,  as  not  worth  keeping.  Some,  however,  that  I  transplanted  in  1853, 
1854, 1855,  are  very  strong  and  heal^y,  being  at  least  30  feet  high  and  10  to  12  inches 
in  diameter.  I  am  told  that  the  seedling  native  trees,  of  which  many  acres  have  been 
planted  on  Nantucket,  aro  proving  worthless  and  are  being  cut  down. 

My  first  importations  of  trees  were  in  1871  and  1872,  and  consisted  of  English  alder, 
Scotch  birch,  Scotch  laroh,  English  sycamoro,  Norway  spruce,  and  Austrian,  Scotch, 

1  Massachusetts  FloughmaUf  February  26,  1676,  in  answer  to  inquiries  by  Pro£  C.  & 
.Bargent. 
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and  Corsican  pines.  The  alder  I  have  found  to  be  a  rapid  grower,  Tery  hardy  and 
ornamental,  well  adapted  for  a  screen  or  a  shelter  to  other  trees.  Some,  which  were 
set  ont  at  1^  to  2  feet  high  in  1871,  are  now  8  and  10  feet  high.  The  birches  have  done 
well,  and  so  with  the  pines ;  the  sycamore  and  Norway  spmce  not  as  well,  needing, 
perhaps,  two  years  on  the  nnrsery  or  a  better  soiL  The  Scotch  larches  were  heatMl 
on  the  voyage,  and,  the  summer  following  being  Tery  dry,  many  died.  Those  that  snr- 
yfved  have  recovered,  and,  being  now  finely  started,  are  making  a  yigorons  growth. 

My  first  purchases  of  foreign  trees  were  planted  about  my  house,  in  the  openings  of 
a  thirty-acre  lot  of  oak  and  beech  woods  near  by,  and  on  the  bare  gravelly  hills  over- 
looking the  Sound  and  raked  by  strong  winds.  The  trees  I  imported  in  1853,  after  two 
years  in  the  nursery.  I  planted  out,  some  in  clumps  of  a  quarter  and  half  an  acre  each, 
on  an  old  pasture  which  I  did  not  '*  seed  down,"  and  which  had  not  a  tree  upon  it.  I 
surrounded  them  with  fences  of  wire  drawn  through  cedar  posts  to  keep  off  the  cattle, 
who  find  in  them  a  grateful  shade,  now  the  trees  are  too  large  to  be  injured  by  them. 
Others  I  placed  along  the  walls  of  mv  cultivated  fields,  ana  some  on  the  margin  of 
my  old  deciduous  woods,  so  as  to  afford  a  shelter  and  a  variety  of  foliase.  My  impor- 
tations of  1871  and  1872  were  planted  as  soon  as  received  on  an  old  and  poor  pasture- 
land,  where  I  intended  they  should  remain.  My  method  was  to  run  with  oxen  deep 
single  furrows  7  feet  apart,  and  then  set  the  trees  in  them  7  feet  from  each  other.  The 
land  is  rough  and  of  the  average  soil  of  a  worn-out  pasture.  These  have  done  well, 
except  those  larches  which  diM,  as  before  stated,  in  consequence  of  being  heated  on 
the  voyage,  taking  into  the  account  the  savins  of  labor  and  the  use  of  more  valu- 
able land,  by  not  putting  them  into  a  nursery,  though  if  placed  there  at  the  first  start 
they  may  have  seemed  to  do  better. 

The  trees  were  introduced  as  a  matter  of  taste,  and  as  an  experiment,  without  the 
calculation  of  any  immediate  advantage.  Still,  I  think  if  it  had  been  near  a  market, 
or  one  had  been  sought,  there  would  have  been  a  profit  in  the  sale  of  the  surplus 
voung  trees,  and  now  already  in  the  sales  of  wood,  if  only  the  thinnings.  The  land 
has  been,  no  doubt,  improved  b;^  the  deposit  of  thousands  of  loads  of  leaves  upon  it 
and  by  the  shade  afforded  it,  wmle  it  has  been  lightened  and  lifted  by  the  permeation 
of  the  roots  of  the  trees.  Much  of  the  labor  has  been  done  at  intervals  of  &rm-work, 
and  chiefly  without  professional  supervision. 

When  I  bought  my  place  in  the  foil  of  1850,  except  a  few  stinted  red  cedars  on  Par- 
ker's Point,  and  some  white  cedars  in  the  swamx>s,  there  was  not  an  evergreen  tree 
within  three  miles  of  my  house,  and  hardly  any  tree  of  any  kind  in  sight  of  it.  The 
woods  (oak,  beech,  and  hickorv)  were  in  the  dells  and  valleys  behind  the  hills  fronting 
the  sea,  and  it  was  maintained  that  trees  would  not  grow  and  could  not  be  made  to  do 
so  in  the  face  of  the  salt-laden  winds  from  the  soutn  and  southwest.  The  exposure 
was  certainly  great  and  the  soil  poor,  and  trees  planted  singly  or  sparsely,  perhaps, 
oould  not  have  resisted  it,  but  close  planting  made  a  shelter,  and  those  not  specialiy 
from  an  inland  habitat  (like  the  white  niaple;  have  done  well,  and  seem  to  the  manor 
bom. 

In  answer  to  the  question,  <<  If  yon  were  to  do  the  work  oyer  again, 
coold  yon  improve  on  the  methods  employed  by  yon  f  Mr.  Fay  replied : 

I  think  I  should  recommend,  where  the  ground  was  not  too  stony  and  rough,  instead 
of  sowing  seed  broadcast,  to  run  parallel  forrows,  not  deep,  running  east  and  west  (so 
the  mid-dav  sun  wiU  not  strike  across  them)  seven  feet  apart,  and  drop  the  seeds  in 
them,  merely  pressing  them  into  the  ground,  and  not  covering  them  more  than  this,  if 
at  an.  This,  in  the  &Bt  place,  especiallv  on  a  hill-side  where  the  forrows  should  be 
run  at  risht  angles  with  the  slope  and  not  vertically,  wlU  prevent  the  ^ed  from 
washing  down  to  the  low  places ;  in  the  second  place,  the  seed  will  be  likely  to  come 
up  more  at  the  same  time,  and  would  be  more  uniformly  distributed  than  can  be  done 
broadcoBt,  unless  sowed  when  there  is  snow  on  the  ground,  and  also  less  seed  woald 
be  required  and  lees  would  be  wasted :  in  the  third  place,  the  side  of  the  furrow  would 
tend  to  shade  the  young  germ,  which,  on  the  open  sward,  in  a  dry  time,  is  apt  to  be 
withered  and  destroyed  by  the  heat.  In  my  plantings,  where  the  trees  have  come  up 
too  thickly.  I  have  transplanted  them  to  spots  where  the  seed  has  failed  or  was  not 
sown,  but  this  makes  extra  labor.  If  sowed  in  furrows,  the  seed  might  be  dropped  at 
intervals  of  four  or  five  feet,  and  even  then,  in  a  few  years,  if  all  were  to  come  np 
they  would  require  thinning.  In  this  case,  the  surplus  could  be  sold  or  planted  els^ 
where.    They  would  make  good  nursery  plants. 

As  to  imported  trees,  when  it  is  considered  that  the  average  cost,  landed  at  the  farm, 
of  English-grown  plants  one  or  two  feet  high,  is  less  than  one  cent  each,  it  woold  be 
a  saving  of  time  to  procure  them  and  set  them  ont  in  the  place  where  they  are  to 
grow.  There  is  a  little  uncertainty  in  their  condition,  but,  as  a  rule,  they  come  in 
good  order.  My  first  importations  I  put  in  the  nnrsery  for  two  years  and  then  set 
them  out.  This  requires  two  plantings.  My  last  I  placed,  as  I  have  stated,  in  the  field 
where  they  were  to  grow,  in  parallel  fnrrows.  I  think  it  wonld  be  better  to  plow 
eroM  fnrrows  the  same  distance  apart,  or  say  10  feet  oi^oh  way,  and  plant  the  trees  at 
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the  inteisection.  Unless  the  land  is  very  mnch  exposed  to  the  wind:  10  feet  is  near 
enough,  as  even  then,  in  ahont  seven  years,  a  man  conld  hardly  walk  hetween  the 
rows.  If  there  are  hleak  hills  to  be  planted,  then  the  trees  shoald  be  nearer  together 
say  6  or  7  feet,  so  as  to  shelter  each  otner  more ;  bat,  when  they  get  np  and  are  doin^ 
well,  they  onght  to  be  thinned.  Bat  for  this  need  of  shelter  in  exposed  places  they 
woald  do  better  in  view  of  a  25-vears'  growth  t6  be  20  feet  apart  each  way.  Up  t9  a 
certain  point  they  help  each  other  by  proximi^,  bat  it  takes  mat  ooarage  to  ont 
down  strong  and  thrifty  trees  to  make  room,  xet  on  a  farm  the  thinnings  may  be 
nsefal,  and  when  near  larffe  towns,  woald  be  salable  for  cheap  rnstio  fences  and  in- 
olosares,  and  certainly  for  Kindling  staff.  It  is  also  to  be  considered  that  if  planted 
too  far  apart,  the  growth  wonld  be  more  lateral  than  vertical  in  proportion,  and  the 
trees  woald  be  more  spreading,  and  tend  less  to  taper  form  and  alendemess. 

In  planting  ont  at  once  on  rongh  land  instead  of  first  in  a  nnrsery,  thoagh  the  trees 
may  take  a  year  or  two  to  get  a  start,  for  the  roots  to  find  their  way  into  the  closer 
soil  of  an  old  field,  there  is  a  great  saving  of  labor  and  not  mmck  loss  of  time,  as  each 
transplanting  checks  a  tree  in  its  growth.  One  thonsand  trees  will  cover  an  acre  weU, 
if  planted  six  or  seven  foet  apart,  and  five  bandred,  if  nine  or  ten  feet  from  each  other, 
and  after  the  forrows  are  made  two  active,  handy  men  conld  plant  one  to  two  acres  a 
day.  Care  shoald  be  taken  not  to  plant  too  near  other  older  trees,  lest  they  overshadow 
and  kill  ont  the  new  planting,  or  the  overhanging  limbs  chafe  and  keep  down  the 
leading  shoots.  I  have  wast^  a  great  many  trees  oy  planting  them  in  the  old  woods 
where  the  spaces  seemed  large  and  open,  by  their  being  oven^wn  and  shaded  ont. 
If  I  were  again  to  set  ont  yoang  trees  among  the  old  woods,  I  shoald  cat  the  latter 
all  down  clean,  and  let  them  start  again  from  the  stamps  with  the  new  planting.  If 
this  is  not  done,  and  It  is  desirable  to  keep  the  old  trees,  they  mast  then  be  carefally 
watched  and  trimmed  and  lopped,  as  the  yoang  ones  grow  np  nnder  and  abont  them. 
And  I  have  lost  many  trees  by  their  being  planted  or  sowed  too  near  each  other. 
When  trees  are  two  or  three  feet  high,  it  seems  qnite  safe  to  plant  them  five  feet  apart, 
bat  soon  thev  are  too  close,  and  the  most  vigorons  crowd  oat  and  destroy  the  weaker. 
In  my  seeded  plantations  in  many  spots,  they  have  come  np  at  the  rate  of  40,000  trees 
to  the  acre:  hence  my  advice  to  mark  oft  the  fields  in  ftirrows  and  sow  in  them 
rather  broaacast.  It  wonld  be  a  great  saving  every  way,  except  In  a  little  labor  at 
the  start.  Nor  in  sowing  ehonld  I  now  mix  the  seeds  of  different  pines,  as  I  have  done, 
bat  sow  each  kind  by  itself  distinctly.  For  as  a  Scotch,  for  instance,  comes  np 
promptly,  it  is  likely  to  get  the  start  of  the  Anstrianj  the  seed  of  which  sometimes 
lies  dormant  two  or  three  years,  and  so  overshadows  and  crowds  it  oat.  If  the  latter 
were  sowed  by  itself,  thoagh  it  would  be  riower  in  germinating,  all  woald  be  likely  to 
start  together,  and  when  fairly  rooted  make  np  for  lost  time.  It  would  not  be  amiss 
to  plant  here  and  there  some  desirable  kinds  of  acorns  or  nnts,  for  while  the  pines 
woald  grow  faster  and  keep  them  down,  if  for  any  reason  the  pines  were  cnt  off,  the 
o»ks  and  hickory  wonld  come  forward  very  rapidly  when  open  to  the  son.  A  few 
chestnuts  that  I  have  planted  under  the  lee  of  other  trees,  have  made  an  extraordinary 
growth,  and  in  the  interior,  their  habitat,  they  most  be  a  very  profitable  tree  to  plant. 

Ton  will  bear  in  mind  that  I  have  given  you  my  ^perience  as  a  planterof  trees,  mnch 
as  an  incident  of  farmins  and  not  as  a  business.  Were  it  taken  up  as  a  thing  of  itself 
then  it  might  be  advisalue  to  start  seed-beds  and  raise  one's  own  trees,  and  nurse  them, 
instead  of  importing  them.  I  have  endeavored  to  raise>B  forest  about  me  at  the  least 
possible  cost  of  labor,  and  not  looking  much  to  the  huirying  of  the  result  or  to  count 
up  an  early  profit.  The  land  was  denuded,  and  exhausted,  and  moss-grown,  and  I 
took  this  method  to  cover  it  with  verdure  and  restore  it,  believing  that  the  wooa  would 
compensate  me  or  my  heirs  sooner  or  later.  *  *  *  In  dosing  my  discursive  remarks, 
I  would  say  that,  considering  the  position  of  my  place,  exposed  on  the  northwest  to  the 
violent  winds  of  winter  sweeping  across  Buszard's  Bay^nd  in  summer  to  the  strong 
breezes  from  the  southwest,  oringing  salt  spray  from  vineyard  Sound,  the  vi^rous 
growth  and  promising  appearance  of  my  forest  plantations  is  very  encouraginji^  to 
Uiose  more  &vorably  placed.  Not  only  may  the  destruction  of  our  forests  be  partially 
remedied  at  a  cheap  cost,  but  the  waste  and  sterility  of  our  land  by  long  cultivatisg 
and  pasturing,  be  removed  and  replaced  with  fertility  by  the  simple  process  of  nature. 
It  is  mnch,  also,  to  restore  shade  m  summer  and  shelter  in  winter  by  the  renewal  of 
our  forests. 

Mr.  Fay,  in  writiDg  Id  Acignst,  1877,  says:  <^I  have  this  spring 
planted  oat  3,000  of  Beedling  larches,  obtained  of  Bobert  Donglas  and 
Sons,  of  Wankegan,  111.,  which  promise  as  well  as  the  foreign  ones.  Mr. 
Henry  Coffin,  of  I^antncket,  has  planted  30,000  of  the  same  this  last 
spring,  which  are  doing  well."  He  mentions  the  red  or  slippery  elm, 
the  catalpa,  yellow  locust,  American  elm,  sngar-maple,  Tarieties  of  the 
spmce,  English  sycamore,  l^orway  maple,  and  Linden,  as  coltivated 
w  ith  soccess  in  his  vicinity.    The  Scotch  elm  did  not  grow  well,  perhaps 
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from  want  of  better  soil.  The  native  pitch-pine,  though  a  prevalent 
tree,  seemed  to  suffer  in  some  places  from  a  disease  or  an  insect.  It  is 
a  local  trouble,  and  may  be  caused  by  some  defect  in  the  soil,  perhaps 
because  not  sandy  enough.  In  speaking  of  seed  sown  broadcast  upon 
sward  land,  he  hsMl  noti^d  that  in  dry  seasons  the  seed  would  not  come 
up  as  well  by  this  method,  and  adds :  **  Experience  shows  that  where  the 
ground  is  suitable,  it  is  better  to  plow  furrows,  that  is,  single  fbrrows  at 
suitable  intervals,  say  four  or  five  feet  apart,  and  drop  the  seeds  in  them, 
covering  lightly.  If  the  land  is  too  rough  for  a  plow,  then  make  holes 
with  a  hoe  at  regular  intervals,  and  drop  the  seed  and  cover  lighUy.^ 

Several  hundred  acres  of  the  native  pitch-pine  had  been  planted  in 
his  vicinity  to  improve  the  land  and  for  ftiel. 

Bristol  County.— Mr.  Morrill  Allen,  of  Pembroke,  Mass.,  in  a  let- 
ter relating  to  tree-planting,  written  December,  1847,  says  :^ 

A  man  in  Bristol  Connty  about  fifty  yean  ago  planted  a  field  somewhat  exhansted 
with  acorns  ;  when  the  yonng  trees  were  two  or  three  inches  high  he  plowed  and  hoed 
as  in  a  field  of  Indian  com ;  the  trees  grew,  to  the  astonishment  of  tne  whole  neigh- 
borhood,  and  in  less  than  forty  years  were  ripe  for  Uie  ax.  Abont  a  centnry  since 
there  was  an  experiment  in  this  town  in  planting  the  white  oak  for  ship*timber,  the 
success  of  which  onght  to  have  encouraged  frequent  repetition.  The  grove  was  in 
cutting  for  timber  thirty  years  since,  and  a  man  between  seventy  and  ei^ty  years  old 
told  me  that  in  his  boyhood  he  assisted  in  planting  these  trees.  It  is  not  to  the  exist- 
ing generation  so  helpless  an  undertaking  as  some  would  represent  it,  to  plant  forest- 
trees,  even  those  of  slow  growth.  I  recollect  measuring  the  circumference  of  an  oak 
tree  in  West  Newbury,  the  acorn  of  which  was  planted  by  Benjamin  Poore,  who  is  yet 
comparatively  a  young  man,  and  I  think  it  measured  27  inches.  It  is  a  well  propor- 
tioned, handsome  tree.  Had  he  planted  at  the  same  time  fifteen  acres  ot  similar  soil 
it  would  have  become  before  now  an  inexhaustible  wood-lot  for  the  use  of  one  fiMnily. 

The  general  elevation  of  this  district  above  sea-level  is  abont  80  feet; 
highest  point  210 ;  prevailing  winds  sonthwest,  and  rain-fall  46  inches. 
The  native  timber  consisted  of  several  species  of  oak,  the  walnnt,  maple, 
pine,  and  hemlock,  nsed  for  lamber  A  variety  of  trees  for  f nel  and  cabi- 
net work  are  fonnd  in  the  forests.  There  has  been  bat  little  clearing 
within  the  last  centnry ;  the  woods  have  simply  been  cat  off  and  allowed 
to  grow  again.  In  a  few  cases  forest-planting  has  been  done  on  a  small 
scale,  but  so  recently  that  no  result  has  been  reached,  thongh  the  plant- 
ings are  asnally  in  a  healthy  condition.  Fires  set  by  locomotives,  or  by 
careless  persons,  sometimes  do  a  great  deal  of  damage.— (jE?Zj«Aa  Blade, 
Somerset,  Bristol  Oonnty,  Mass.) 

Having  been,  for  thirty  years  past,  more  or  lees  engaged  in  buying  woodland  and 
cutting  it  off,  I  wish  to  state  that  I  know,  from  oareM  observation,  that  an  acre  of 
good  land,  where  there  is  a  mixture  of  the  several  kinds  of  oak  and  walnut  (hickory), 
cut  off  while  young  and  thrifty,  will  produce,  during  the  first  20  or  25  years,  a  cord  of 
wood  yearly.  I  believe  that  most  kinds  of  hard  wood  are  worth  20  or  30  per  cent, 
more,  for  fuel,  at  the  age  of  25  years  than  at  75.— (il.  M,  Ide,  of  South  Attleborongh, 
to  George  B.  Emerson:  Tree$  of  Ma»$aohu$eit8,  p. 26.) 

Essex  CouKnr.—Mr.  Richard  S.  Fay  oommenoed,  in  1846,  planting  on  his  estate  near 
Lynn,  in  Essex  County,  and  in  that  and  the  two  succeeding  years,  planted  200,000 
imported  trees,  to  which  were  afterward  added  nearly  as  many  more,  raised  directly 
ttom  the  seed,  nearly  200  acres  being  covered  in  all.  The  sites  of  these  plantations 
were  stony  hillsides,  fhUy  exposed  to  the  wind,  destitute  of  loam,  their  only  covering 
a  few  straggling  barberry  bushes  and  Junipers,  with  an  abundant  undergrowth  ot 
woad-wax  {OenUta  HndortOf  £.),  always  a  certain  indication  in  Essex  County  of  ster* 
lie  soil.  He  employed  in  his  plantations  oaks,  ashes,  maples,  the  Norway  spruce,  Scotch 
and  Austrian  pines:  but  the  principal  tree  planted  was  the  European  larch.  No  labor 
was  expended  on  tne  land  previous  to  planting,  the  trees,  about  one  foot  high,  being 
simply  inserted  with  a  spade,  and  no  protection  has  at  any  time  been  given  tlMm,  save 
against  fire  and  browsing  animals.  I  recently  visited  these  plantations,  twenty-nine 
years  after  their  formation,  and  took  occasion  to  measure  several  of  the  trees,  but 
more  especially  the  larches.    Some  of  these  are  now  over  50  feet  in  height,  and  15 

1  TtaMoetUms  of  Me  AgriouXXwrcX  Soiieties  of  MasMchumtU,  1847,  p.  45. 
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inches  in  diameter  3  feefc  fh>m  the  gronnd.  and  the  average  of  many  trees  examined  is 
over  40  feet  in  height  and  12  inches  in  diameter.  The  broad-leaved  trees  have  also 
made  a  most  satisfactorv  growth,  and  many  of  them,  on  the  margins  of  the  planta- 
tions, are  fully  40  feet  high.  During  the  past  10  years  abont  700  cords  of  fire- wood 
have  been  cnt  from  these  plantations,  besides  all  the  fencing  leanired  for  a  lam 
estate.  Fire- wood,  fence-posts,  and  railroad-sleepers,  to  the  valne  of  thoosands  of  dol- 
lars, conld  be  oat  to-day,  to  the  great  advantage  of  the  remaining  trees.  The  profit  of 
snch  an  operation  is  apparent,  especially  when  we  consider  that  the  land  need  for 
these  plantations  did  not  cost  more  than  $10  an  acre,  and  probably  not  half  that 
amount.  {Prof,  C.  S,  Sargent,  director  of  the  botanical  giuxlen  and  arboretum  of  Har- 
vard College.    Agrieklture  of  MassaohuBetUf  187^116,^.260.) 

Nantucket  County.— This  island  was  originally  timbered  with  oak, 
&c.,  but  was  entirely  cleared  off  long  ago.  The  temperature  is  some  1(P 
to  12^  cooler  in  summer  than  at  Boston,  and  abont  as  mnch  warmer  in 
winter.  It  is  exposed  to  heavy  winds,  and  therefore  trees  must  be  set 
close  together  to  shelter  one  another.  Some  20  or  30  years  ago  about  800 
acres  were  planted  in  common  pitch-pine,  from  seed.  Much  loss  occurred 
among  them  a  year  ago,  from  a  very  warm  time  in  February,  which 
started  vegetation,  and  heavy  frosts  in  March  and  April^  which  did 
most  harm  in  the  warmer  and  more  sheltered  places. 

In  the  town,  which  is  closely  settled,  the  elm,  ailanthus,  maple,  Euro- 
pean sycamore,  willow,  and  ash  grow  well.  There  are  10,000  acres  of 
wild  lands  on  the  island,  suitable  for  timber  culture,  that  can  be  had  at 
$5  to  $10  the  acre.  In  the  spring  of  1877  Mr.  Henry  Coffin  planted 
30,000  European  larch  trees  of  one  and  two  years?  growth  from  the 
Douglas  nursery  at  Waukegan,  III.,  which  are  nearly  all  doing  well. 
He  also  planted  10,000  European  fir-trees  which  were  injured  on  the 
voyage,  so  that  some  were  mouldy,  and  about  one  quarter  are  dead.  A 
thousand  larch  trees  set  the  year  before,  have  had  two  years'  growth, 
and  look  well ;  they  are  set  four  feet  apart,  with  a  two-handed  dibble, 
one  man  making  the  holes  along  the  line,  while  the  other  follows,  setting 
the  trees  and  pressing  the  earth  well  down.  They  are  set  on  Ught 
sward,  on  sandy  soil,  and  in  wild  land.  (Letter  of  H.  C,  November  26, 
1877.) 

Ea^erienee  of  Mr.  Oearge  B.  Bmeraon. 

fiUFFOLK  CouNTT.—I  have  been  coltivating  without  special  care  for  more  than 
twenty  yearBy  on  land  exoeseivelT  poor,  and  ezpoeed  to  all  the  winds,  a  few  rods  from 
Boston  Bay,  all  the  yarieties  of  the  English  oak,  beech,  birch,  linden,  maple,  elm, 
ash,  mountain  ash,  and  pine,  and  find  them  more  hardy  than  the  corresponding  Amer- 
ican trees,  with  a  single  exception.  Oar  canoe-birch  crows  equally  well  with  the 
beantifnl  European  birch  (Betula  alha).  Our  hardiest  oaks,  the  red,  the  black,  and  the 
pin-oak,  in  the  same  situation,  do  not  do  so  well  as  the  Enc^lish.  Our  wlilte  maple 
alone,  does  as  weU  as  the  two  best  European,  the  sycamore  (Acer  p$eudo-platanu8)j  and 
the  Norway  {Acer  platanoides).  Our  best  maple,  the  rock-maple,  can  with  difficulty  be 
made  to  liye  In  the  same  situation.  The  English  pine,  or  Scotch  pine  (Pinus  sylvestris), 
does  much  better  than  our  white  pine  {Pinus  etrobus),  our  pitch-pine  {Pinue  rigiOa),  or 
our  red  pine  {Pinna  reeinoea),  all  of  which  have  the  reputation  of  being  hardy  treea. 
{George  B.  Emereon,  in  preface  to  the  second  edition  of  his  JYeee  and  Shrubs  of  Afasso' 
chuaetts,  p.  xiy.) 

A  row  of  the  Ulmua  campestriSj  planted  by  Major  Paddock,  a  carriage- 
bailder  by  trade,  was  planted  in  front  of  the  Granary  burying-ground 
in  Boston,  about  1762,  from  a  nursery  in  Milton.  In  1860,  one  of  these 
measured  12  feet  8  inches  around  at  3  feet  from  the  gronnd. 

Several  trees  in  Brookline,  which  were  planted  in  1805,  when  they  might  have  been 
10  years  old,  are  now  (1875)  80  feet  high,  and  averaffe  from  8  feet  to  8  feet  6  inches  in 
circumference  at  3  feet  from  the  ground.  It  would,  from  these  examples,  seem  that 
the  European  elm  not  only  grows  rapidly  in  the  eastern  part  of  the  State,  but  promises 
to  attain  its  largest  dimensions  and  fall  span  of  life.  I  have  been  unable  to  compare 
satisfactorily  the  rapidity  of  its  growth  with  that  of  the  American  elm,  but  probably 
in  its  best  condition  the  latter  is  of  far  more  rapid  growth,  although  in  the  ordinary 
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sitnatioDS  .where  the  elm  is  planted,  and  where  -it  generally  snffors  from  insufficiency 
of  root  moistnre,  the  Earopean  elm  is  immeasnrably  its  superior  in  rapidity  of  growth^ 
length  of  life,  and  general  thriftiness.  The  fact  that  the  Earopean  is  fnlly  a  month 
longer  in  leaf  than  the  imerican  elm,  that  its  tougher  leaves  would  seem  to  offer  a  less 
appetizing  food  to  the  canker-worm,  the  greatest  enemy  of  the  American  elm  in  New 
£ngland,  and  its  adaptability  to  all  sitnanons,  are  strong  arguments  in  favor  of  giving 
the  preference  to  the  former  for  general  cultivation. 

Its  thriftiness  in  smo^  situations  makes  the  European  elm  the  most  valuable  tree 
our  climate  will  allow  for  city  street  and  square  planting,  and  as  a  shade-tree  by  road- 
sides, no  American  tree  is  its  equal.  . 

The  economic  value  of  the  wood  of  the  European,  which  is  hard  and  fine,  has  always 
been  generally  acknowledged  to  be  superior  to  that  of  the  American  elm,  and  in  Europe 
it  is  devoted  to  many  important  uses.  For  the  hubs  of  carriage-wheels  it  is  used 
almost  to  the  exclusion  of  all  other  wood.  If  employed  in  situations  where  it  is  con- 
stantly under  water,  or  kept  perfectly  dry,  it  excels  almost  everv  other  wood  in  dura- 
bihty.  It  is  considered  the  best  timber  for  ships'  keels.  It  is  largely  used  for  ships' 
blocks,  and  for  pumps,  ijiles,  and  water-pipes,  and  by  the  turner  and  cabinet-maker ; 
and  by  the  coffin-maker  it  is  preferred  to  all  other  woods.  The  general  cultivation  of 
the  Earopean  elm  would  add  a  valuable  timber-tree  to  the  products  of  Massachusetts.^ 

BHODE  ISLAND. 


Some  statistics  of  timber  and  wood  were  reported  from  several  of  tbe 
towns  in  the  State  censns  of  1865;  but  they  were  not  only  incomplete, 
bnt  incomparable,  the  amount  of  timber  being  in  some  cases  expressed 
in  feet  and  in  others  in  value.  The  wood  was  in  some  towns  also  re- 
ported by  quantity  and  in  others  by  value.  Tbe  census  of  1875  shows 
a  great  improvement  at  many  points,  and  among  others  in  its  classifi- 
cation of  the  land  and  its  products.  The  following  statement  presents 
the  totals  by  counties,  of  total  areas,  and  of  woodlands  and  lands  not 
improved,  from  which  we  have  deduced  the  percentages  which  these 
data  afford : 

Actual  and  relative  amount  ofwoodlande  and  value  of  forest  products  in  1875. 


Countlea. 


Peroantage  of 
total  acres. 


li 
I" 


Bristol 

Kent 

Kewport 

Providence . . 
WashlDgton . 

Total.. 


11,280 
79,348 
54.921 
180,255 
155,124 


1,5«7 
88,560 

7,476 
71,7«) 
47,071 


361 

7,184 

3,376 

4.345 

10.015 


13.9 
35.9 

las 

39.8 
33.4 


3.2 
9.1 
4.3 
fi.4 
6.4 


n2l7 
52,469 
25,041 
126,737 
40,602 


480,928 


156,454 


24.281 


32.5 


&05 


1247,066 


>  The  Talne  of  farm  products  for  the  same  year  amonnted  to  14,781,963. 

The  State  had  81  lumber-mills,  the  real  estate  of  which  was  valued 
at  $90,450,  and  the  machinery,  &c.,  at  $37,b55.  They  employed  123 
men,  whose  wages  amounted  to  S27,886,  and  from  871,430  worth  of 
raw  materials  produced  lumber  valued  at  $163,710.  It  will  be  inferred 
from  these  returns  that  this  industry  is  comparatively  unimportant,  and 
that  the  mills  are  mostly  of  small  extent.  Of  the  whole  number  63 
were  driven  by  vrater-power,  and  probably  were  run  but  a  part  of  the 
year. 

1  Agriculture  of  Ma8»aohu$eit8f  187&-76,  p.  273. 
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Amount  of  lumber  intpeoted  ai  Providmce^  B.  J.,  MfkM  1846. 


Tewfc 

Feet 

Y^ 

V99L 

Yeum. 

V96^ 

1846 

7,773rfl03 
85,996,650 
31, 684, 444 
38,683,505 
18,878.058 
84.484,819 
84,584.070 
87,703,050 
84, 798, 184 
86,614,359 
33,583.307 

1857 

85,536.435 
80,081.668 
85.  ISO,  503 
85,159,503 
88.100,956 
13,676,893 
16.856,313 
80,587.198 
19,880.300 
88,«55,184 
35.  aw;  883 

1868 

89.897.908 
38, 445. 818 

1847 

1858. ..» 

1869 

1848 

1859 

1870 

41,673,300 
43. 979. 370 

1W9 

ISBO 

1871 

1850 

1861 

1873 

46. 819. 917 

1851 

1^6i^ 

1873 

51,868,059 

1858 

1863 

1874 

43,045.894 

1853 

1864 

1875 

86, 933, 190 

1854 

1865 

1876 

86,839.713 

1855 

1866       ...        .... 

Total 

1856 

1867 

884,559.643 

WBW  YORK. 

The  first  attempt  to  procure  statistics  relating  to  forest  products  ia 
this  State  is  foand  in  a  circnlar  letter  addressed  in  1791  by  the  Society 
for  the  Promotion  of  Agricaltare,  Arts,  and  Manufactures  to  the  friends 
and  promoters  of  rural  economy.  Among  other  queries  were  the  fol- 
lowing: 

8.  Forest  treee.^Do  yoa  know  any  fiusts  oonoeming  the  propagation  of  tho  locost  treef 
What  can  be  done  toward  introducing  the  white  mm  berry  treef  In  parts  of  the 
country  where  wood  grows  scarce,  would  it  be  proper  and  profitable  to  raise  in  nurs- 
eries and  transplant  hickory,  chestnut,  beech,  ash,  and  other  ^ees  for  fencing  and  fuel! 
Or  would  it  be  advisable  to  make  hedges  of  whitethorn,  prim  holly,  yew,  or  other 
shrulMf— and  cultivate  peat  and  turf  for  making  fires  t 

No  general  results  followed  these  inquiries,  and  no  statistics  were 
obtained  under  State  authority  before  1855.  The  national  census  of 
1850,  and  since,  has  reported  the  acres  improved  and  unimproved,  the 
general  results  of  State  and  general  census  returns  in  this  particular 
having  been  as  follows : 

Lamd  in  forme. 


Yean. 

Acres  im- 
proved. 

Acres  imim- 
proved. 

Total  of  pre- 
oedlng. 

Acres  not  re- 
ported.^ 

1 
A850 

IS.  406, 964 
13,657,490 
14.370.367 
14, 897, 437 
15.037,906 
15.867,935 

6.710.190 
13,100,099 

6,616,553 
10,411,863 
•6, 563, 604 

9.779,098 

19.119,084 
96, 758;  189 
90, 999;  990 
95^939,300 
92,190,810 
95,647,033 

10, 900, 916 

1835 

3.391,H18 
9,087,080 
4.841,700 
7, 889,  190 
5,439,967 

18C0 

4865 S 

1870 

1875 

i  Assuming  the  area  of  the  State  to  be  47.000  sqnare  miles,  or  30.080,000  sores. 
'Of  this,  5,679,870  Is  reported  as  woodland,  and  Uie  rest  as  "  other  nnimproTed." 

The  total  area  of  the  State,  according  to  Burr's  Atlas,  is  28,297,142 
^cres ;  and  in  1875,  27,850,625  acres  (exclusive  of  New  York  and  Kings 
<3ounties)  were  assessed.  The  areas  of  cities,  villages,  &c.,  and  a  large 
Aimount  of  wild  lands  not  in  farms,  are  omitted  from  the  census,  and 
this  will  account  for  the  discrepancies  above  given. 

In  1875,  for  the  first  time,  an  effort  was  made  to  obtain  statistics  of 
the  timber  lands  of  the  State,  with  the  result  shown  in  the  following 
table  :* 

'  The  iDstraotions  directed  enumerators  to  report  as  "  improved  lands ''  all  land  nnder 
-caltivation  or  improvement,  incladtng  pastare,  meadow,  arable  land,  and,  in  short, 
•everything  that  had  been  reclaimed  from  a  state  of  natare,  deducting  highways,  lakee, 
and  ponds  of  water,  when  the  latter  exceeded  ten  acres.  ^  Unimproved  lands"  were 
defined  as  woodlandis,  swamps,  marshes,  and  other  vacant  lands,  including  wild  lands^ 
whore  information  could  be  procured.  With  reference  to  woodlauds,  txie  instmctioDS 
were  as  follows : 

'<  The  acres  in  this  column  wiU  form  a  p€art  or  ths  whole  of  those  embraced  in  the 
preceding  column  as  '  acres  unimproved.'  Ton  should  enter  here  the  amount  of  thmker 
Umd;  that  is,  land  covered  with  trees  suitable  for  sawing  into  timber,  or  hewing  into 
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Aem^  of  improvtd  and  unimproved  land  in  Ike  State  </  Kew  York,  a»  shown  5y  ike  eenens  of 

1875, 


OountiM. 


AIIM117 

AUegaay 

Broome 

C«Uiini«gnt . 

Cfynp 

durauMiqiiA . 
CbcBvog.... 

^enango.... 

CUnton ...... 

Celambte.... 

Cordaiid 

Pelairare.... 
BotolMM  .... 


Falton. 


OreeiM 

Hamilton.... 
Herkimer.... 

Jelfenon 

Kinn 

Le^ 

LlTiDgston... 

KadiMB 

KiniToe 

MontfEomeiT . 
NewYork... 

Kiagan 

ODelSa 

Onondaga..... 

Ontario 

Orange 

Orleiuia 

Oavego 

Otaege 

Pntnanu. 


Xidunond 

Itoeklaad 

Saint  Lawxenea 

Saratoga 

SeheneoCady 

Beholiarie 

8c]ia>1er 

Seneca 

Stenben 

SaflMk 

SnUiran 

Tioga 

Torakina 

mater 

Warreii 

Waahington 

Wayne 

Weatcheiter 

Wyoming 

Tatea..^ 

Indian  reaerrations . 


Total 15,891,015 


I 


s 

I 


948,  Ktt 
374^  3M 
mi.  933 
380,681 
330,105 
43^,904 
139,171 
.^96.355 
937,584 
315,118 
818,730 
499;  785 
373,477 
458,343 
904,815 
81i571 
140,400 
938,030 
835,756 
84,338 
897,190 
556,616 
9,110 
941,091 
995^938 
301,910 
338,363 
800,798 


857,998 
S01,«009 
373,510 
314,578 
381,411 
199,000 
313,163 
454,579 

87,838 
117,686 
899.786 

11,454 

43,147 
718,717 
317,801 

95^116 
880,458 
147,581 
16^^60 
603,014 
156,760 
191,006 
199,980 
883,536 
878,807 
136,981 
846,518 
884,906 
174.089 
881,495 
163,388 

83,080 


Aorea  of  vnimprored  land. 


p. 


43,796 
911,091 
135.155 
313,875 

50,667 
163,749 

53,318 
133,633 
187,885 

50,319. 

69,871 
995.66a 

6^65^ 
100,4320 
180,783 
178,981 

87,374 

43,763 
111,873 
169.316 

85,918 

133,703 

606 

949,045 

63.907 

68.610 

38,584 

80.411 


35,709 

135^369 

54,485 

64,616 

90,354 

88,303 

186,183 

135^373 

31,884 

89.736 

65,370 

3,874 

83,865 

001.530 

89,198 

14.498 

88,673 

38,506 

81,068 

803,895 

109;  550 

108,163 

74,907 

50,187 

833,618 

166,388 

106,084 

50,013 

35,773 

79,570 

35^799 

1,738 


6,850,051 


I 


16,766 
49,156 
95^581 
49,980 
98,373 
91,979 
81,093 
14,819 

103,417 
ll,7e6 
7,879 
93,781 
33,005 
33,935 

997,198 

514.794 
45,853 
11,190 
31.630 

889,514 

47,538 

66,307 

1,374 

147,058 

15,049 

81,764 

13,790 

6,650 


9,868 

67,805 

95^989 

7,598 

60,564 

10,300 

67,037 

17,743 

90,607 

94,  .561 

97,569 

3,363 

35,731 

994,400 

59.096 

8,395 

9,003 

9.378 

19,357 

110.567 

189.185 

170,967 

91,487 

83,653 

184,656 

50,733 

18,564 

84,665 

88,754 

3,875 

8,661 

.501 


3,486,000 


60,569 

853,177 

150,736 

863,153 

88,040 

184,781 

84,404 

138.445 

890.708 

09,105 

77,750 

388,449 

98,656 

133,655 

407,075 

693,005 

133,987 

54,953 

143,503 

551,830 

138,740 

900,010 

1,960 

896,103 

78.956 

90.374 

46.314 

36,061 


45.577 

903,964 

79,647 

79,144 

150,918 

38,693 

193.990 

153,116 

51,891 

54,907 

83,939 

7,837 

50,506 

895,990 

148,818 

93,893 

97,765 

47,884 

33^419 

314,469 

931.685 

333,150 

96,334 

73.840 

348,968 

917, 031 

136,648 

74,678 

64,587 

83,451 

44, 460 

8.338 


9. 785, 951 


timber,  for  Iraildinf^  pnrposes,  or  sawing  into  shingles  or  staves,  and  other  uses,  or 
cutting  for  fencing  or  fir6-w  ood.  Whenever  this  colnmn  is  less  than  tiie  preceding,  the 
difference  will  be  understood  as  showing  tiie  extent  of  sandy  and  barren  tracts,  salt 
meadowsy  swamps,  marshes,  rocky  wastes,  and  other  treeless  and  nnimpioyed  lands, 
lAod  ftom  which  the  wood  has  been  cat  off,  and  which  has  been  left  to  grow  np  an- 
other crop  of  timber,  should  not  be  entered  in  this  column  as  '  timher  land,'  unless  the 
growth  is  now  ayailable  for  present  use."  .     r^f^m^ 
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The  lumber  region  of  Northern  New  York. 

Aroand  the  upper  waters  of  the  Hudson,  between  Lake  Gbamplain 
and  the  Black  Biver,  and  northward  of  the  Mohawk,  lies  a  large  ele- 
vated and  broken  region,  almost  wholly  covered  with  forests,  and  a  large 
part  of  it  unfit  for  cultivation  on  account  of  swamps,  broken  ridges  of 
rock,  poverty  of  soil,  and  liability  to  summer  frosts.  The  eastern  part 
is  mountainous,  and  this  region,  by  those  living  to  the  eastward,  is  often 
known  as  the  '^  Adirondac  Wilderness,"  while  on  the  western  border, 
from  a  conspicuous  but  unsuccessful  attempt  at  settlement  at  an  early 
period  by  Mr,  John  Brown,  of  Providence,  R.  I.,  the  whole  region  has 
received  the  name  of  "  Brown's  Tract,"  although  strictly  applicable  to 
only  a  small  part  in  Herkimer  and  Lewis  Oonnties. 

No  separate  statements  of  the  timber  and  lumber  product  of  this  re* 
gion  can  be  given,  excepting  as  they  may  appear  in  statistics  of  trans- 
portation. A  few  years  since,  a  project  was  entertained  of  holding  a 
part  of  this  forest  region  as  a  State  park,  in  order  to  insure  permanence 
in  the  water-supt)ly  for  the  State  canals,  and  tor  manufacturing  interests, 
but  insuperable  difficulties  were  found  in  the  fact  that  the  soil  belonged 
chiefly  to  private  owners,  and  could  not  be  acquired  without  unreason- 
able cost.  Furthermore,  the  physical  conditions  of  the  region  are  such 
that  it  must  forever  remain  an  uninhabited  district^-often  overrun  by 
fires  and  cut  over  where  accessible  by  lumbermen,  but  when  left  to  itself 
producing  new  growths  of  timber  and  a  feeble  profit  upon  capital 

Within  the  last  twenty  years  extensive  tanneries  along  the  western, 
southern,  and  eastern  borders  have  made  havoc  with  the  native  hem- 
lock timber,  which  seldom  or  never  is  found  coming  up  as  a  new  growth. 
Much  of  the  timber  after  peeling  has  been  left  to  perish,  the  present 
conditions  of  the  markets  scarcely  paying  the  cost  of  cutting  and  trans- 
portation. 

The  proposed  Adirondac  Park  of  Northern  New  York. 

Aiound  the  head-waters  of  the  Hudson,  in  Northern  New  York,  iu- 
cluding  also  a  large  region  drained  by  the  Black,  Indian,  Oswegatchie, 
Grass,  Backet,  Saint  Begis,  Sa]mon,and  Ausable  Bivers,  and  their  tributa- 
ries, is  a  wilderness — ^for  the  most  part  an  elevated  plateau — ^interspersed 
with  swamps  and  lakes,  and  on  the  eastern  part  broken  by  lofty  mount- 
ains. It  is  surrounded  by  a  well-settled  region,  but  it  has  itself  proved 
incapable  of  agricultural  improvement,  being  generally  frosty  and  barren. 
It  has  been  an  important  source  of  supply  for  pine  timber,  but  much  of 
this  has  been  removed,  wherever  accessible  to  waters  suitable  for  float- 
ing. ,  It  still,  however,  furnishes  a  large  amount  of  the  coarser  kinds  of 
lumber,  and  supports  a  considerable  number  of  large  tanneries.  Its 
chief  economical  value  appears  to  be  for  the  growth  of  timt)er,  and  wood 
for  fuel  and  charcoal,  the  latter  being  needed  for  metallurgical  opera- 
tions, especially  on  its  eastern  border,  where  rich  iron  mines  occur.  The 
waters  from  this  region  afford  valuable  hydraulic  power,  and  are  taken 
from  its  southwestern  part  for  feeding  the  Erie  Oanal,  which  could 
scarcely  be  kept  navigable  in  summer  but  for  this  source  of  supply.  The 
streams  that  traverse  this  region  are  navigable  by  canoes  for  long  dis- 
tances, and  with  occasional  portages  travelers  can  go  entirely  across, 
from  the  settlements  on  the  Black  Biver  and  the  Saint  Lawrence,  to 
those  along  Lake  Champlain,  the  general  elevation  of  these  waters  being 
about  1,700  feet  above  tide.  This  circumstance  renders  it  a  favorite 
resort  in  summer,  on  account  of  its  picturesque  scenery,  abundance  of 
lakes,  and  attractive  opportunities  for  sportsman. 

These  considerations,  but  chiefly  those  looking  to  its  importance  for 
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tbe  maintenance  of  its  waters  for  the  canals,  and  for  hydraalic  power, 
led  to  the  passage  of  a  State  act.  May  23, 1872,  for  the  api)ointiuent  of 
Commissioners  of  Parks  for  the  State  of  New  York.  The  act  named 
seven  persons,^  citizens  of  the  State,  who  were  directed  to  <'  inquire  into 
the  expediency  of  providing  for  vesting  in  the  State  the  title  to  the  tim- 
bered regions  lying  within  the  counties  of  Lewis,  Essex,  Olinton,  Frank- 
lin, Saint  Lawrence,  Herkimer,  and  Hamilton,  and  converting  the  same 
into  a  pnblic  park :  sach  commissioners  to  report  the  results  of  their 
labors,  together  with  such  suggestions  as  they  may  have  to  present,  to 
the  legislature  at  its  next  session." 

The  commission  was  to  continue  two  years,  and  one  report  was  made 
(New  York  Senate  Doc.  102, 1873),  in  which  the  subject  was  reviewed 
generally,  and  statements  were  presented  showing  the  conditions  that 
existed  and  the  various  rights  that  were  concern^. 

It  was  found  that  this  vast  region,  formerly  owned  by  the  State,  had 
been  mostly  conveyed  to  purchasers  who  had  bought  it  for  timber  and 
bark,  excepting  a  tract  of  over  a  quarter  of  a  million  of  acres,  which  had 
been  conveyed  at  the  nominal  price  of  five  cents  an  acre  to  the  '<  Sack- 
et^s  Harbor  and  Saratoga  Railroad  Company,"  under  a  scheme  of  spec- 
ulation little  less  than  fraudulent,  and  that  in  fact  the  State  owned  bat 
a  small  fraction  of  the  territory,  in  detached  parcels,  and  amounting  in 
all  to  less  than  forty  thousand  acres. 

It  farther  appeared  that  the  lands  in  this  region  which  had  been 
bought  for  tbe  timber  only  were  in  many  cases  abandoned  by  their 
owners,  when  this  was  removed,  as  being  no  longer  worth  to  them  the 
taxes  due  ou  wild  lands,  and  that* in  this  way  large  tracts  ha<l  been  re- 
peatedly sold  for  arrears  of  taxes  or  left  in  possession  of  the  State  as 
not  worth  these  claims,  until  in  the  course  of  years  another  growth  of 
timber  had  again  made  them  desirable,  and  they  were  again  bought 
from  the  State,  to  be  again  abandoned  when  stripped  of  everything 
valuable  upon  them.  It  was,  moreover,  quite  probable  that,  should  a 
project  for  repurchase  be  brought  forward,  the  owners  would  take  meas- 
ures for  an  agreement  to  enhance  the  price  to  an  unreasonable  amount. 

In  the  mean  time  the  whole  region  must  remain  as  it  had  been  from 
time  immemorial,  covered  with  a  forest  growth,  more  or  less  dense,  yet 
for  all  practical  purposes  sufficient  to  answer  the  wants  of  the  State,  as 
a  shelter  for  the  sources  of  rivers,  and  as  a  retreat  for  game.  The  most 
economical  means  for  securing  the  desired'park  as  State  property,  would 
doabtless  be  to  withhold  these  wild  lands  from  sale  for  arrears  of  taxes 
until  these  arrears  amounteil  to  their  value,  and  then  to  declare  them 
vested  permanently  in  the  State.  By  this  means  a  large  part  would  be 
gradually  returned  to  the  public,  when  by  judicious  supervision  some 
revenue  might  be  derived  from  the  sale  of  timber. 

No  steps  have,  however,  been  taken  toward  securing  this  result, 
although  the  course  above  suggested  has  been  brought  to  the  notice  of 
the  legislature  by  the  State  engineer  and  surveyor,  in  whose  charge  the 
wild  lands  of  the  State  are  more  immediately  placed. 

Olens  Falls  and  the  lumber  interests  of  the  Upper  Hudson^  Northern  New 

Yorlc.^ 

The  lumbering  business  on  the  Hudson  Eiver  dates  back  to  an  early 
period  in  the  history  of  the  country.    Mrs.  Grant,  in  her  "  Memoirs  of  an 

'These  oommiasioDeTB  were  Horatio  Seymour,  Patrick  H.  Agan,  William  B.  Taylor, 
George  H.  RayDor,  William  A.  Wheeler,  Verplanck  Colvin,  aLO  FraDklln  B.  Hongh. 

<  We  are  iudebted  \6  Dr.  A.  W.  Holden,  of  Gleos  Falls,  author  of  the  History  of 
Qaeensbary,  New  York,  for  the  principal  statements  in  this  artiole. 
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American  Lady,"  speaks  of  timber-rafts  belfif^  floated  down  to  Albany  as 
far  back  as  1758.  Saw-mills  were  erected  at  Glens  Falls  in  1770,  and  from 
that  time  to  the  present  the  manufactare  and  export  of  timber  has  consti- 
tuted one  of  its  most  important  industries.  Bnt  the  once  b^avily-tim- 
bered  pine  forests  have  receded  before  the  ax  of  the  lumberman,  mtUH 
far  away  among  the  sources,  of  the  mountain  rivulets  at  the  north  there 
is  only  left  here  and  there  a  scattered  remnant  of  these  towerui^  and 
stately  ornaments  of  the  woods.  Since  1850  the  manufacture  of  pise 
timber  has  formed  but  an  inconsiderable  item  in  the  product  of  the 
Hudson  River  mills.  In  addition  to  the  destructive  fires  which  from 
time  to  time  have  devastated  the  mountains,  and  cleared  the  fcnrests 
along  the  line  of  the  border  settlements,  the  death  of  the  spruces^  firom 
some  mysterious  cause,  has  stripped  the  forest  of  its  evergreens,  and  in 
many  instances  necessitated  the  ingathering  of  thousands  of  logs  to 
save  them  from  becoming  a  loss  through  natural  decay.  Nevertheless, 
as  fifty  spruce-trees  to  the  acre  is  considered  a  liberal  estimate,  and  the 
surrounding  woods  are  often  so  heavily  timt)ered  with  other  growths  as 
to  make  it  difficult  to  fall  the  spruces  without  lodgment,  the  clearing 
away  of  the  dead  wood  makes  but  little  difference  in  the  general  aspect 
or  density  of  the  forest.  On  the  southeast  side  of  the  great  Adirondack 
plateau  the  hemlock-producing  belt  extends  but  little,  if  any,  north  of 
the  Warren  County  line.  A  few  isolated  clumps,  a  gnarled  and  dwarfed 
specimen  at  widely  recurring  intervals,  are  but  the  exceptions  which 
establish  the  rule.  The  consumption  of  the  deciduous  forest-trees  within 
the  lumber  district  proper  has  not  yet  entered  as  a  factor  in  the  lombw 
product.  The  relatively  few  dock-sticks,  spars,  and  pieces  of  round 
timber  which  find  their  way  to  market  down  the  river,  or  by  the  Glens 
Falls  feeder,  are  nearly  or  quite  all  obtained  at  points  within  the 
range  of  settlements,  and  south  of  the  wilderness  border.  The  lumber 
region  tapped  by  the  Hudson  and  its  afSuents  is  relatively  small 
as  compared  with  the  vast  water-shed  drained  by  the  Backet  and 
its  tributaries,  to  say  nothing  of  the  Black,  the  Oswegatchie,  the  Grass, 
and  the  Saint  Begis  Bivers,  all  of  which  contribute  to  swell  the  m^eetio 
flood  of  the  Saint  Lawrence,  And  yet,  along  the  ponds  and  marshes, 
and  headwaters  of  the  Schroon,  the  Sacaudaga,  the  North,  Boreas, 
Indian,  Cedar,  and  Bock  Bivers,  are  to  be  found  extensive  and  untouched 
tracts  of  timlM3r  of  as  good  quality  as  any  ever  brought  to  market. 

It  is  worthy  of  mention,  that  while  of  the  second  growth  of  white  pine 
the  quality  is  greatly  inferior  to  that  of  '^  the  forest  primeval,"  the  same 
is  not  true  of  either  the  spruce  or  the  hemlock,  the  younger  and  newer 
trees  being  preferable  as  producing  the  strongest,  soundest,  and  most 
desirable  grades  of  lumber.  Another  interesting  fact  in  this  connec- 
tion is  that  considerable  tracts  of  territory  on  the  borders  of,  and  within, 
the  great  wilderness,  which  have  been  cleared  by  the  ax  of  the  settler, 
or  denuded  by  destructive  fires,  are  again  covered  with  a  dense  aecoud 
growth  of  trees;  and  it  is  confidently  asserted  by  those  whose  judg- 
ment should  be  competent,  that  there  is  to-day  a  larger  area  of  tbrest 
in  "  the  great  north  woods,"  than  there  was  twenty-five  years  ago ;  and 
that  this  condition  is  relatively  increasing,  notwithstanding  the  enor- 
mous consumption  of  the  lumber  producing  evergreens.  It  is  a  mistake 
to  suppose  that  the  Adirondack  wilderness  is  being  cleared  up. 

Biver-driving  is  a  feature  in  the  lumbering  business  which  came  in 
vogue  about  fity  years  ago.  Previous  to  that  time  the  practice  pre- 
vailed of  erecting  small  mills  of  feeble  capacity  and  primitive  machiuery 
on  brooks,  rivulets,  or  by  the  aid  of  wing-dams,  on  the  banks  of  rivers 
near  the  sources  of  supply.    This  system  was  attended  with  great  waste 
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of  labor  and  material.  As  the  oatgrowth  of  onr  cities  and  the  demands 
of  commerce  increased,  mechanical  inventions  multiplied,  the  economies 
of  manufacture  were  studied,  extensive  mills  with  all  the  adjuncts  ot 
machinery  were  constructed  at  central  points,  and  logs  were  drawn  or 
floated  to  the  mills  from  the  ponds  above.  As  the  cost  of  production 
increased,  and  materia)  receded,  combinations  of  operators  were  organ- 
ized, river-driving  became  systematized,  and  manufacturing  at  the  great 
centers  of  the  lumbering  business  steadily  increase<l. 

This  mode  of  operating  necessitated  the  accumulation,  at  seasons  of 
high  water,  of  large  quantities  of  logs  for  the  year's  supply.  At  this 
day  the  points  of  supply  and  consumption  are  so  remote  that  one  and 
often  part  of  two  yeart^'  stocks,  representing  from  three-fourths  to  a 
million  of  dollars,  are  constantly  afloat.  A  system  of  booms  was  de- 
vised in  order  to  retain  and  convey  the  logs  to  the  points  where  they 
were  to  be  sawed.  But  it  was  found  that  enormous  losses  frequently 
resulted  from  freshets.  Once  in  four  or  five  years,  sometimes  oftener, 
a  tremendous  spring-flood  would  occur,  which  no  amount  of  precaution 
or  care  could  (or  did)  prevent  from  bearing  off  on  its  resistless,  turbulent, 
and  turbid  waters  the  gathered  harvest  of  an  entire  year's  work  in  the 
woods,  leaving  the  mills  idle  for  the  want  of  stock;  and  the  employes 
thus  thrown  out  of  their  regular  work  were  forced  to  seek  in  other  fields 
of  industry  a  scanty  and  precarious  employment. 

To  remedy  these  evils,  "  The  Hudson  River  Boom  Association"  was 
formed  about  the  year  1849.  This  combination  included  all  the  mill- 
owners  below  the  Great  Falls  on  the  Hudson  Itiver  (Jessup's  Falls), 
together  with  many  log-owners,  who  had  their  lumber  made  at  their 
mills.  At  great  expense  a  substantial  series  of  piers  and  system  of 
chained  booms  was  constructed  at  the  foot  of  the  Big  Bend,  about 
four  miles  above  Glena  Falls,  which,  strengthened  and  improved  from 
time  to  time,  has  never  failed  to  accomplish  the  work  for  which  it  was 
designed,  and  to  withstand  the  pressure  of  the  heaviest  freshets.  In 
Older  to  equalize  the  annual  expenses  attendant  upon  the  management 
of  the  boom,  and  the  reception  and  discharge  of  the  logs,  a  record  of  the 
•number  delivered  and  sworn  to  by  each  contributor  to  the  drive  had  to 
be  kept  by  the  Boom  Association,  and  thus  we  are  enabled,  through  the 
courtesy  of  its  secretary,  Mr.  William  McEachron,  of  Glens  Falls,  to 
present  in  a  tabulated  form  the  number  of  logs  received  for  the  last 
twenty-five  years,  with  the  exception  of  two  years,  which  are  estimated. 
It  is  premised  that  each  unit  of  the  count  here  given  is  a  market-log^ 
viz,,  a  log  thirteen  feet  long  and  nineteen  inches  in  diameter  in  the  clear 
at  the  smaller  end.  Such  a  log,  calculated  as  a  cylinder,  contains  25.6 
cubic  feet,  and  practically  represents  about  200  ^et  of  sawed  lumber, 
board-measure.  As  the  average  of  stock  runs  in  the  boom,  including 
logs  of  all  sorts,  each  market-log  will  represent  two  pieces  by  count, 
and  the  actual  number  of  logs  delivered  to  the  various  drives  is  obtained 
by  multiplying  the  numbers  of  the  table  by  2. 

The  amount  of  lumber  carried  to  market  by  rail  is  very  inconsiderable 
and  scarcely  worth  mentioning.  By  estimates,  it  would  not  exceed  1 
per  cent,  so  that  the  following  table  from  canal  statistics  will  represent 
the  principal  production  that  reached  the  great  markets.  The  number 
of  market-logs  manufactured  at  points  above  the  Big  Boom  is  roughly 
estimated  at  25,000,  representing  5,000,000  feet  of  lumber  per  annum. 
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Markei-logi  received  at  the  Big  Boamfirom  ike  time  ofiU  ooMtruotUm,  in  ]851,  to  IkepreteiUUme. 
[From  the  booVs  of  the  Hadspn  Blver  Boom  AflsooUtion.] 


Yews. 

Varket-logt. 

YeAn. 

3farket-logB. 

Yean. 

Market-lesB. 

1851 

132,500 
345,400  < 
303,000  i 
297,000  I 
802,i)00 
292,500 
298,000 
333.000 
400,000  1 
353^000 

1861 

300,000» 
300,000* 
310.000 
279,000 
203,000 
507,000 
832,000 
600,000 
543,000 
687,000 

1871 

551,000 

1852 

1862 

1872 

1,069. 000 

1853    

1363 

1873 

834,000 

1854 

1864 

1874 

446,000 

1855 

1865 

1875 

5^  000 

1856    

1868 

1876 

575,500 

1857 

1867 

1877 

575^0001 

Ig58     

1868 

Total 

1850    

1869 

12,309,400< 

I860 

1870 *. 

>Ko  roiMrt;  estimated. 

*  Bqaalto  2,461,880,000  fbet  of  lumber  in  27  yean  i  —  01,180,741  feet  on  the  general  ayerage  per  anamn. 

The  manafaotaring  on  the  Upper  Hndson  (except  the  limited  amount 
above  Jessap's  Palls)  i8  divided  between  Olens  Palls,  Sandy  Hill,  Fort 
Edward,  and  Port  Miller,  mnch  the  larger  amount  being  at  the  first  of  these 
places.^  In  the  absence  of  other  data,  we  take  the  official  canal  reports, 
showing  the  amount  cleared  at  different  offices  in  tons  of  2,000  ponnds, 
and  vatue.  Before  1858,  entnes  were  divided  between  the  offices  at 
Olena  Falls  and  Schuylervillej  but  since  then  at  Fort  Edward^  which 
represents  the  bnsiness  formerly  transacted  at  both  of  the  former  offices. 

Tons  and  value  of  forest  products  cleared  on  the  Champlain  Canal  and  Glens  Fails  Feeder 
since  1849,  at  points  on  the  Upper  Hudson. 

QIMMB  FALLS. 


Boards  and  aeantling. 

Shingles. 

Timber. 

SteTes. 

Wood. 

Years. 

Tods. 

Valae. 

Tons. 

Valao. 

Tons. 

Valne. 

Tons. 

Valne. 

Tods. 

Valofw 

1849 

1850 

1851 

185i 

1853 

1854 

1855 

18oC 

1857 

37,145 
44,058 
37,898 
58,577 
61,493 
65,946 
69.601 
83,327 
61,S60 

1189.437 
949,000 
S04,65I 
315, 460 
397,001 
356.  lOfl 
375,844 
4-«,  540 
408,438 

S7 
16 
24 
86 
19 
6 
19 

I? 

$456 
534 
945 
435 
16a 
805 
471 
48 
876 

3,334 
1,871 
1,499 
1.598 
6.969 
40,607 
33,Q18 
40,316 
15, 173 

$10, 153 

8,813 

9.046 

4,794 

31,591 

148.1-26 

11.%  813 

403.166 

45.515 

63 
104 
53 
87 
84 
390 
179 
71 
139 

1508 

833 
483 
778 

448 

709 

1,399 

2,599 
1.538 
3,915 
9,453 
3.447 
14,831 
11,693 
6.1S4 
13,518 

2.366 
4,330 

18. « 
19,697 
13,57! 

7,730 

SCHUTLBBVILLB. 


1849 

1850 

1651 

18.12 

1853 

11.361 
13, 814 
30.014 
37, 247 
47,363 
40,838 
40. 9ca 
55.380 
44,767 

103,848 
1*24, 396 
300. 141 
•2G8,  181 
397, 001 
345,03.3 
245,777 
368,536 
999,446 

19 
11 
10 
83 
7 
4 

507 
303 
.300 
1,647 
163 
190 

1,524 
1.810 
7,737 
6,166 
.\744 
18,0J)5 
1,063 
1,103 
699 

6,097 

7,844 

46,489 

30,807 

31,591 

81,406 

4,776 

5.516 

3.149 

74 

37 

8 

15 

/ 

506 
899 

30 
150 

4,355 
1.076 
7,918 
9.996 
11,600 
9.867 
7,932 
5.804 
5^814 

10^440 
9i7s3 
lt«M 
10,710 
1^43d 

1854 

U838 

1955 

10.3ii 

1856 

1857 

16 
3 

321 
1,098 

53 

8 

533 

80 

6,315 

8.306 

^  The  Big  Bend  referred  to  in  the  text,  is  about  four  miles  above  Qlens  Falls,  where 
the  boom  h  located.  Two  miles  below  is  the  State  dam  for  feeding  the  sammit-level  of 
the  Cbamplidn  Canal,  and  here  at  either  end  of  the  dam  are  two  saw-mills.  Two  other 
tstablishments  occor  at  the  Falls.  Another  laree  establishment,  rnn  by  steam,  is  lo* 
catecl  on  the  canal,  two  miles  below  Qlens  FaUs,  and  others  at  each  of  the  places 
named. 
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Tons  and  value  of  forest  ptwletota  cleared  on  the  Champlain  Canal,  ^o.—CoDtinaed. 

POBT  BDWABD. 


Tears. 

Boards  and  Boantline. 

Shingles. 

Timber. 

^        Staves. 

Wood. 

Tods. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

1858 

86,805 

IO,8-28 

98 

009 

89,159 

103,057 

918 

1.088 

18.690 

83,975 

1859 

M)9,844 

i;59.065 

30 

560 

36,657 

73,315 

9v»6 

3,360 

35,150 

13. 4-13 

IfiflO 

100,  Ti8 

im,  369 

5 

147 

30,967 

li534 

385 

963 

97,339 

14,646 

1861 

110,457 

C.9-2,743 

1 

84 

30,760 

61,5I{0 

164 

410 

19, 816 

10,616 

186S 

96.890 

r»93.930 

8 

54 

15,113 

30,8^45 

150 

375 

19,607 

6,786 

lt«3 

134,692 

1,212,933 

10 

320 

30,078 

60,158 

799 

3,648 

97.4'i0 

24,59a 

18M 

hU.fU'l 

1,100,180 

10 

304 

6,884 

180, 745 

993 

7,845 

15,064 

37,917 

1865 

1S3,700 
129,173 

),  104,997 
I,  f.50,064 

19,135 

143, 514 

8A3 

8,828 

39,963 

34,566 
31,350 

31668 

33 

1,036 

16,393 

193, 943 

49:2 

4,920 

89.960 

1867 

138.654 

1.033,843 

1 

40 

15,313 

114, 849 

649 

6.485 

81,610 

90,154 

1868 

ISO,  571 

1, 4^^  140 

64 

3,060 

17, 049 

bl7,868 

500 

5^000 

99.656 

31,774 

1M9 

163,583 
141,790 

1,172,945 
1.275,480 

97,893 
4,613 

909,199 

84.444 
16,667 

96,190 
17,868 

1870 

1 

16 

34,610 

14 

144 

1871 

173,806 

3.  074, 773 

48 

1,155 

7,454 

55.893 

3 

30 

81, 378 

15,910 

18T2 

317,847 

l.L>55,929 

57 

1.844 

11,838 

59,199 

1.690 

4.995 

34,105 

9i404 

1873.  ... 

153.933 
200,177 

l,:iB5,389 
1, '^1.589 

14.065 

70,331 

9.643 

13,808 

31.937 

33,819 
96.745 

1874 

4 

133 

7,760 

56,197 

885 

8.350 

84.973 

um 

188.935 

i.a60i,a«9 

3 

108 

10,778 

53,858 

3,458 

17.890 

31.447 

98,441 

Other  interests  connected  with  the  tcildemese  of  Northern  New  York. 

The  mannfactare  of  iron  in  Essex  and  Glinton  Oonnties  has  for  a  long 
period  created  a  demand  for  charcoal,  which  the  forest  has  sapplied,  in 
some  cases  by  repeated  cnttings.  The  tributaries  of  Lake  Champlain, 
and  especially  the  Ansable,  which  drains  an  extensive  region  in  the  in- 
terior, have  been  and  still  are  important  Inmbering  regions,  the  product, 
after  supplying  local  demand,  usually  finding  a  market  by  the  way  of 
the  Champlain  Canal.  A  considerable  amount  of  hewn  timber  has 
passed  from  this  region  down  the  Saint  Lawrence  to  Quebec. 

The  completion  of  a  railroad  from  Ogdensbnrgh  to  Lake  Champlain  in 
1850  opened  an  avenue  to  market  for  the  northern  part  of  the  great 
Wilderness,  and  brought  into  use  several  of  the  rivers  that  had  their 
sources  in  the  pine  region,  and  were  of  sufficient  dze  for  floating.  Ex- 
tensive lumbering  establishments  sprang  up  on  the  Chazy,  Chateaugay, 
Salmon,  Saint  Begis,  Grass,  Racket,  and  Oswegatchie  Bivers,  but  of 
these  none  will  compare  with  the  Backet  in  the  extent  of  territory 
drained  and  amount  of  business  done.  Extensive  establishments  were 
formed  at  Potsdam  and  other  points,  and  large  quantities  of  manufac- 
tured goods  have  been  shipped  to  Boston  and  other  points.  The  prin- 
cipal part  of  the  lumber  from  this  region  has  found  its  way  to  market 
through  the  Champlain  Canal. 

The  pine  timber  of  the  western  borders  of  the  wilderness  mostly  dis- 
appeared some  twenty  years  ago,  but  a  very  limited  supply  being  now 
produced.  The  lumber  stations  on  the  lower  waters  of  the  Black  River 
have  been  mostly  given  up,  and  operations  are  now  chiefly  limited  to 
the  Beaver,  Otter,  and  Moose  Bivers,  and  the  upper  waters  of  the  Black 
Bi  ver,  the  products  going  south  ward  by  canal  and  railroad.  The  streams 
flowing  southward  from  the  wilderness  into  the  Mohawk,  having  im- 
portance with  lumbermen,  are  the  East  and  West  Canada  Creeks,  and 
especially  the  latter. 

Fine  forests  on  the  upper  waters  of  the  Genesee^  CanisteOj  and  Allegheny 
Rivers  in  Southwestern  New  York. 
An  area  roughly  estimated  as  fifty  miles  long  by  five  wide,  but  very 
irregular  in  form,  on  the  upper  waters  of  the  Genesee,  was  originally 
covered  with  a  heavy  growth  of  white  pine.  Other  extensive  tracts 
occurred  around  the  upper  waters  of  the  Allegheny,  which  found  a 
natural  outlet  by  way  of  Pittsburgh  to  southwestern  markets,  and  others 
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around  the  waters  tributary  to  the  SnaqaehaQna,  especiallf  the  OaDisteo, 
which  found  a  market  by  rafting  down  to  Chesapeake  Bay.  The  com- 
pletion of  the  line  now  known  as  the  Erie  Bailway,  and  the  Ohemung 
and  Genesee  Yalley  Canals,  opened  other  avenues  to  market,  so  that 
now  a  very  considerable  part  of  the  pine  of  this  region  most  oonvenient 
of  access  has  been  cut,  and  the  lumber  business  has  declined  or  ceased 
altogether  in  many  places  whece  it  was  once  important. 

The  recent  measures  teken  for  the  relinquishment  of  these  canals  by 
the  State  is  a  aigmAcant  proof  that  there  are  no  longer  any  great  busi- 
ness ii^nests  along  their  line  that  demand  their  continuance.  The  ex- 
portation of  boards  and  scantling  at  Dansville  had  declined  from  nearly 
10«W0,6§0  feet  to  less  than  a  tenth  of  this  amount;  that  of  shingles 
from  2,000,000  to  150,000,  and  staves  from  over  1,000  tons  to  nothing. 
The  timber  business  on  the  Gtonesee  Yal^y  Canal  was  most  important 
at  Mount  Morris  and  Caneadea,  and  the  lumber  and  stave  business  at 
Olean,  which  still  remains  a  prominent  lumbering  point.  The  rafting 
of  timber  on  the  Susquehanna  and  Delaware  Bivers  is  still  continued, 
but  greatly  reduced  in  amount,  and  every  year  less.  The  largest  lum- 
bering point  on  the  Chemung  Biver  is  at  Fainted  Post,  near  Coming. 

The  white-oak  timber  of  Western  New  York  was,  in  the  early  years 
of  canal  navigation,  an  important  object  of  industry,  and  the  supply  is 
still  considerable,  but  much  less  is  done  in  this  business  than  formerly. 
The  quality  of  this  timber  was  very  superior  for  stave  and  ship  timberi 
for  which  uses  it  was  best  adapted. 

Lumber  production  of  the  State  of  Sew  York. 

For  the  local  consumption  of  lumber  in  this  State  there  are  no  data 
for  estimate.  The  completion  of  the  Erie  Canal  in  1825  opened  an 
avenue  for  market  which  stimulated  production  in  many  places,  and  the 
statistics  of  tonnage  published  annually  by  the  State  government  ena- 
ble us  to  know  with  much  certainty  the  amount  thus  shipped,  and  might 
be  used  in  specifying  the  quantities  received  and  delivered  at  each  point 
on  the  lines  of  the  canals.  These  statistics  are  generally  given  in  tons 
of  2,000  pounds  and  in  values;  and  for  the  conversion  of  tons  to  meas- 
ured quantities,  rules  have  been  established  for  the  guidance  of  inspect- 
ors and  collectors.  From  these  we  have  prepared  the  following  table, 
adding,  from  such  information  as  we  have,  the  botanical  names  of  the 
different  kinds  of  timber  that  usually  pass  over  the  canals.  The  quan- 
tities designated  as  feet  will  be  understood  as  superficial  or  board 
measure. 

Weight  of  green  and  dry  lumber.    (Canal  regulations.) 


Kindof  lamber. 


Baaswood 

Beech 

Black  walnot . 

Cedar 

Cherry 

Elm   

Hemlock 

Hickory 

Maple 

Oak  

Spraoe 

Sycamore 

white  pine  ... 
Whitewood... 


Botanical  speoiea. 


Fraoeintu  (varioas  speoieB) 

TUia  Americana 

Foffiu  ferruginea 

Juglaru  nigra  

Thuja  oeeidentalit^ 

OeraMU  teroiina 

Vlmtu  (various  species) . . . 

Abu8  CktneuUntfig 

Oarya  ( various  species)... 

Aeer  (various  species) 

Ouerau  (varioas  apeoies) . . 

Abie*  nigra 

Platanua  oceidenCaUt 

Pinuittrolnu 

Liriodendron  tulip{fera  . . . 


Weight  per  foot 


Dry.     Green. 


.^5 
S.0 
3.5 

as 

2.25 
3.5 

ao 

2.5 
3.5 
4.0 
4.0 
S.95 

ao 

2.5 
2.25 


4.5 

a5 

4.5 
5.5 
Sl5 
5.5 
4.0 

a5 

4.5 
5.5 
5.5 

a5 

4.0 

a5 
as 


Feet  per  ton 
(2.000  lbs.). 


Dry.     Green. 


571.4 
1,000.0 
571.4 
571.4 
88&0 
STL  4 
e66.7 
800.0 
571.4 
500.0 
500.0 
88a9 
6(MK.7 
800.0 
88a9 


444.4 
571.4 
444.4 
3(3.7 
800.0 
363.7 
500.0 
671.4 
444.4 
36a7 
36a7 
571.4 
500.0 
571.4 
571.4 


Weight  per  M  feet. 
(Tons,  i^OOO  lbs.) 


Dry.       Green. 


1.75 

1.00 

1.75 

1.75 

1.125 

L75 

1.50 

1.2% 

1.75 

200 

2.00 

1.125 

1.50 

1.25 

L125 


2.95 
1.75 
2.25 
2.75 
1.25 
2.75 
2.00 
1.7.1 
2.25 
2.75 
2.75 
1.75 
2.70 
L75 
1.75 


>  '*  White  Cedar."    In  mnch  less  quantity,  the  Juniperut  VirgUiianOt  or  "  Bed  Cedar."* 
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Other  official  rules  for  reduction. 

The  following  general  rules  are  also  laid  down  for  the  guidance  of 
ofKcers  in  charge  of  the  New  York  canals  in  converting  measarement 
into  tonnage : 

1.  To  reduce  fiet  ofhoarde  and  ecantUng  to  toiM.— Divide  tbe  nnmber  ol  feet  by  6,  and 
point  o£f  two  figares  from  the  right  as  decimals.  (This  rale  is  based  on  a  general 
mwngd  of  3^  pounds  to  the  foot =600  feet  to  the  ton  =  1.6  tons  per  1,000  feet.) 

S.  3b  mimm  thinjflm  hjf  (he  ihousanda,  to  ton*,— Divide  the  number  of  thousands  by  8. 
(This  assumes  a  thousiwid  ^Mmgittn  to  weigh  250  pounds.) 

3.  lb  reduce  cubic  feet  of  UfS>er  to  tone.    Bmde  the  m 


of  timber  to  toiw.  Bhrae  the  aflmber  of  oubio  feet  by  5  and 
point  off  one  ftnM.    (This  assumes  the  oubio  foot  to  average  40  pounds  in  iretght.) 

2b  reduce  coftU  of  wood  to  Umei  Multiply  tiie  xmrnbar  4xf  aoeds  by28  and  point  off  one 
figure.  (This  assumes  that  a  cord  weighs  ^t  tons,  or  4,250  pound^s,  or  about  33)  pounds 
to  the  cubic  foot.) 

To  reduce  barrels  of  pot  and  pearl  ashee  to  foiM.— Multiply  the  number  of  barrels  by  275 
and  point  off  three  figures.  (This  assumes  that  a  barrel  of  pot  or  pearl  ashes  weighs  550 
pounds =3.63  barrels  to  the  ton.) 


Tons  of  forest  products  carried  on  New  Torh  canals  ftrom  points  within  the  State, 


Taaia. 


AiriviiiK  si  tide- 
water. 


.9 


II 


iff 


18M. 

1837. 

1838. 

1839. 

1810. 

1841. 

18«3. 

1843. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

1890. 

1891. 

1858. 

1853. 

1854. 

18S5. 

18S6. 

1857. 

1898. 

1859. 

1860. 

1861. 

1869. 

1863. 

1864. 

1865 

1866. 

1867. 

1808. 

1899. 

187D. 

1871. 

1873. 

1873. 

im. 

18fe. 


908,779 
174,007 
189,733 
157,075 
119,358 
198,123 
135,093 
909,810 
988,986 
398,955 
390,838 
398,659 
964,549 
997,847 
968,894 
993,657 
990,574 
391,994 
357,690 
990,865 
173,608 
66,894 
147.511 
996,450 
166,687 
104,094 
143,946 
145,109 
61,167 
93,159 
101,665 
99,855 
90,517 
15^493 
18,340 
13,457 
4,669 
116,156 
35,599 


913,538 
165.419 
173,031 
143,894 
137,964 
167,679 
109;  006 
154,457 
166,  r76 
169,651 
171,190 
187,196 
175^037 
179,891 
347,799 
994,399 
355,779 
394,690 
960,617 
992,963 
98n,097 
936,381 
916,160 
979,964 
966,983 
934,761 
996.685 
978.505 
947.598 
977,833 
315,999 
394,885 
365,690 
385,479 
981,583 
396,933 
393.840 
363.494 
954.556 
198,010 


281,589 
933,694 
964,918 
989,870 
965,927 
196.453 
183. 116 
971,  Oil 
319, 171 
973,844 
313,966 
431,601 
483.606 
439,393 
314,293 
480,430 
531,403 
481,861 
665,797 
657,189 
619.903 
565.016 
415.355 
418,428 
373,104 
361,806 
601,618 
579,129 
378,773 
415,699 
440,110 
384,965 
498,956 
409,511 
450,994 
539,468 
489,933 
977,064 
990,079 
437,971 


703,906 
^73, 190 
£95,976 
:i90,839 
£99,543 
ri56,254 
410,745 
r.98,978 
774.833 
779,450 
^05,934 
1^37, 449 
f»93,194 
b«7,131 
B30.916 
1198,486 
1,167,756 
1,  ::67, 105 
1  -?4,034 
1  90,957 
•  73.538 
-88,991 
779,096 
1^7,849 
N>5,774 
700.661 
f)71,543 
1,009,739 
031,538 
716,684 
^57,074 
739,705 
f  35, 093 
H08,476 
750,917 
H79,158 
H 10, 435 
755,644 
ST9,714 
€35,981 


93.9 
99.7 
94.1 
8a5 
8&3 
8&9 
89.3 
91.4 
89.6 
87.6 
89.0 
86.9 
84.9 
79.7 
65.9 
78.9 
73.7 
69.6 
73.0 
71.7 
72.7 
63.7 
63.1 
59.5 
53L4 
6&6 
61.9 
61.6 
46.8 
48.8 
4&4 
49.1 
45.9 
49L1 
89.9 
45.3 
41.6 
47.7 
39.9 
5a8 
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Tons  of  forest  produoU  of  the  State  of  New  York  carried  upon  the  New  York  canals  since  1835. 


Yetft. 


I 


^ 


to 


9^78,730 
391.635 
996,931 
950,200 
950.364 

910,497 
307,341 
979,596 
800,689 
403,186 

1845 396,934 


1635.. 
1836.. 
1837.. 
1838.. 
1839.. 

1840.. 
1841.. 
1649.. 
1843.. 
1844.. 


1846. 
1847. 
1(648.. 
1849.. 

1850.. 
1851.. 
1859.. 
1853.. 
1854.. 

1855.. 
1856.. 
1857.. 
1858.. 
1659.. 

I860.. 
1861.. 
1809.. 
1863.. 
1864.. 

1865.. 
1866.. 

1867.. 
1868.. 


1870.. 
1871. 
1879. 
1873.. 
1874., 

1875.. 


439,917 
504,954 
453,794 
441,849 

486,714 
561,405 
639.916 
755,561 
673,409 

534,875 
501,448 
479,061 
514,477 


518,699 
38^577 
457,509 
518.610 
414,096 

394, 38S 
510,4^ 
507.089 
563.349 
500,704 

550,419 
553,600 
676,950 
607,393 
449,313 

385^411 


13,738 
14,496 
33,339 
93,676 
181,094 

11,543 
14,006 
14,635 
19, 194 
10.356 

15.131 
U487 
19,914 
H150 
15,418 

11,991 
10,053 
11,440 
8,393 
7,489 

5^441 
14,644 
9,514 
8,306 
6,395 

10,750 
44,549 
4.483 
9.491 
4,400 

1,635 


90.100 
100. 144 
49,783 
49,673 
54,339 

54.889 
79,283 
99.565 
51,891 
51,495 

79.808 
79,780 
67,974 
56.156 
45^745 

76,719 
96.643 
85.945 
104.797 
163,846 

95.904 
100,653 
67,376 
50,094 
86,043 

62,893 
68,579 
74,454 
85,368 
19,131 

46,796 
75,479 
46,064 
40,309 
65^616 

84,350 
31,103 
40.604 
36,055 
41.897 

37,859 


44,539 
18,713 
95,291 
31.578 
91,919 

15,645 
99,681 
11.843 
15.339 
91,933 

93.940 
81.693 
99.539 
90.799 
90.366 

95,494 
87,008 
91.163 
19.383 
98,940 

94.015 
30.515 
89.01A 
40.955 
44,681 

87, 143 
36,975 
37,665 
40,638 
94,449 

39,090 
98,445 
31,349 
74. 475 
17^973 

50.031 
99.941 
9.996 
15,876 
16,337 

9,757 


199,090 
947. 551 
961.991 
975,950 
945^484 

995,679 
196.389 
120.694 
928,100 
973,616 

951,849 
946.955 
309,780 
363,306 
316,491 

969,383 
311,167 
403.906 
364.686 
497,204 

488,741 
313,660 
977.744 
146,569 
186,189 

173.639 
900.833 
387.574 
348,496 
984,391 

936,556 
997,494 
135,387 
152,769 
88,199 

96,680 
79.814 
81.466 
88,891 
74,441 

78,138 


500,839 

5-33.519 
559.907 
453,370 
6:20.744 
774.584 

779.860 
805.994 
037,449 
9A194 
847,181 

876,439 
1,045,669 
1. 167, 756 
1,967.106 
1,983,134 

1,100,967 

1,063,538 

868,291 

779,096 

91%  449 

805,774 
700,661 
971.543 
1,009.739 
681,536 

716.683 
657,074 
739,7116 
866,093 

750,917 
879,156 
609.435 
759.181 
560.921 

513,594 


Periods. 

!l 

1 

1 

1 

1 

1' 

1835-1839 

967.930 
300.898 
446.350 
697.994 
539,038 
456,447 
519,567 
566,001 

6^094 
53,411 
68,971 
105,500 
83,704 
68,064 
5i657 
86,969 

98,405 
18,747 
93,839 
95,944 
34,995 
85,414 
86,795 
99.756 

931.656 
104,880 
996,951 
355.130 
970.579 
966,985 
166,059 
84,944 

579.519 

1840-1844 

*"96,*653* 
14.118 
H490 
0,656 
9,946 
13,838 

566^983 

1845-1649 

657.919 

16!;a-1854 

1.196L090 

1855-1850 

M6;«7 

1860-1864 

839,451 

1865-1809 

799,906 

1870-1874 

75i383 

General  summary  of  whole  period.  • 

Boards  and  scantliD?.  1835  to  1875,  inclaBive  (41  jean),  19,004,189  tons —11,409.500,900  Cwt 

Shioffles,  1845  to  1875,  inclusiTe  (31  years),  409.775  tons «-3.978,900  M. 

Timber.  1835  to  1875.  inolnsive  (41  years).  9.506,413  tons —129,890,650  onbio  feet 

Sraves,  1835  to  1875,  InclasiTe  (41  years).  1,136,889  tons. 

Wood,  1835  to  1675^  inclasire  (41  years).  0,418,041  tons - -3,863,586  cords; 
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Year. 

1 

Year. 

1 

1960 

1,617 
1,018 
9,155 
9,069 
9,798 
1,868 
),408 
1,746 

1868 

1,036 
560 

1861 

1869 

1869 

1870 

1.414 

18d3    

1871 

1.067 
1.074 
1.143 

1864 

1879 

1865 

1873 

1874 

1866 

1»98J 
556 

1867 

1875 

Tons  of  forest  products  carried  on  New  York  canals  from  points  beyond  the  State, 


Yean. 


1636.... 
1837..  . 
1838.... 
1839.... 
1840... 
IMl.... 
1849.... 
1843.... 
1844.... 

1845 

1846.... 

1847 

1848 

1849 

1830.... 

la-il 

1859.... 
1853  ... 

1854 

1855  ... 
)836 


3|S 


5,400 

7.637 

9.931 

98.064 

91.941 

45,398 

31.069 

36.775 

68,088 

91,835 

87.010 

117.933 

149,433 

914.950 

399.009 

3^,688 

330,899 

444,080 

380,077 

348,915 

335,797 


4.\951 
37,954 
99.889 
48,098 
43,861 
43,896 
99.783 
99,131 
91,699 
18.179 
94,049 
99,949 
91.953 
43,550 
109,013 
66,594 
81.439 
110,337 
104.034 
83,769 
69.330 


ii 

h 
II 

H 


51,351 

45.591 

39,113 

76, 769 

05,109 

80,994 

53,859 

58,900 

89,740 

109, 414 

101.059 

150, 175 

163.680 

957,809 

431,075 

395,919 

418.394 

554.417 

484.711 

433,977 

405,136 


0.8 
7.3 
5.9 
11.5 
11.7 
13.8 
10.7 

ao 

10.4 
19.4 
11.0 
13.8 
15.1 
90.3 
34.1 
97.1 
96.3 
30.4 
97.0 
9a3 
97.3 


Yean. 


1857 

1858 

1859 

1860  .... 

1861 

1869 

1863 

1864 

1865 

1866:.... 

1867 

1868 

1869 

1870 

1871 

1879  .... 

18rJ 

1874. ...J 

1875 

1876 


436,604 
391,139 
550.405 
647,705 
395.930 
563.346 
537. 110 
654,850 
603.937 
706,385 
814,796 
891,071 
857,938 
937,790 
857, 195 
885.478 
609,379 
719,609 
490.000 


Sn,  177 
(59. '»3 
rJ.T88 
^yfl  498 
'^t\^  .101 
:i<  785 

14..  533 
]  M.  'S95 
scxi,  ra5 
VJr^.  rjao 
l^^J,  145 
V.U.  516 
a-Ji,  795 
!'<'!,  1^4 
Si^.4,  r«5 
i.H>,  :>19 
iMj,  !f99 

l'2:y,  Mi 


1^ 


495.781 

453. 949 

694.193 

704.903 

351.731 

506,131 

095. 949 

797,383 

750,639 

919.990 

1.011.546 

1.073,916 

1.059,454 

1, 165, 594 

1,069.139 

1. 140, 363 

829,891 

909.531 

615.965 


30.3 
36.8 
40.5 
46.6 
33.4 
38.1 
flS.4 
53.9 
51.9 
51.6 
57.0 
54.6 
57.9 
60.8 
54.7 
58.4 
59.3 
60.8 
49.9 


jAimber  of  different  kinds  coming  from  beyond  the  State  ;  annual  averages  office-year  periods, 
showing  the  place  where  entered, 

BOARDS  AND  SCANTLING  (TONS). 


Periods. 

Buffalo. 

Oswego. 

WhitehalL 

Total 

1835-'39 

736 

4,766 

39,898 

99,796 

99.956 

14.3, 705 

944, 935 

330,671 

1,063 
6.807 
34.841 
148,001 
161. 366 
914, 598 
3.'>4.073 
389,066 

30,105 
94,996 
90,651 
68,319 
60,843 
50,728 
ir>4, 509 
167,901 

31,904 
35  829 

1840-'44 

1845-'49 

93,390 
316. 049 
391,465 

408.961 

1830-'54     

1855-'50 

1860-'64 

1865-'69 

763,  517 

1870^'74 

880  637 

.   SHINGLES  (TONS). 

1845-'49 

119 

967 

599 

9,638 

3.671 

4,764 

396 
783 
959 
505 
9,914 
1.385 

48 
4,140 
105 
75 
939 
00 

499 

1850-'54 

5,^89 

1855-*59 

886 

1860-*64 

3,978 

180'>-'69 

6,115 
6,909 

1870-'74 
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iMmber  of  different  Idnda  coming  from  heyond  iht  State,  ^c— Contlnned. 
TIKBEB  (TONS). 


State. 

BniEklo. 

(kwego. 

WhitebftH 

TotaL 

183S-'39 

5,390 

890 

4.605 

13,336 
19,309 
8,736 

5,388 

1840-'44 

199 
9.857 
18.951 
87,963 
43,966 
46,111 
30,194 

1,091 
8,915 

1845-'49 

1,453 
4,558 
5,873 
4.136 
4.811 
91 

1850-'54 

49;  339 

Ii455.'59 

93,918 

186&-'64 

60.738 

1865-*69 

TOIsS 

1870-'74 

38,881 

STAVES  (TONS). 

1835-'30 :.... 

6,660 
90.898 
43.441 
61.119 
9,054 
133,798 
115,949 
97,519 

1,775 

860 

1.790 

7,499 

90,767 

783 

308 

514 

43 

8,477 
91,758 
45.161 
68.613 
50.984 
134,614 
116,779 
931689 

1840-'44 

1845-'49 

1850-*54 

8 
464 

33 
515 
603 

]855-'50 

ie60-'64 

1865-*69 

1870-*74 

WOOD  (TONS). 


1835-*39 

5,346 

5.995 

1,485 

119 

464 

5.562 

553 

703 

5l346 

1840-*44 

5u995 

1845-'49 y 1 

ld50-'54 s. 

144 

177 
9.054 
9,0*) 
9,676 

43 

1.671 
996 

1855-'S0 

90.767 

90.984 

186n-'64 

7,585 

1865-'69 

3^999 

1870-'74 

111 

S 

ALL  FORBST  PRODUCTS  (TONS). 


1635-*39 

8.636 
30.779 
91.599 
183.829 
915.970 
325,659 
413,464 
'455,958 

9,995 
7,980 
38.853 
161,511 
196,469 
919,090 
361.408 
385,940 

41.909 
30,865 
97,993 
93,048 
70,174 
60.831 
183,349 
914,911 

59;  761 

69,617 

158,445 

1840-'44 

1845-'49 

1850-'54 

438.388 

18S5-*50 

481.606 

1860-'64 ^ 

1865-'e9 

615.479 
060,154 

1870-'74 

1,090,104 

Transportation  of  forest  products  5y  railroad. 

Two  principal  railroads,  crossing  the  State  from  west  to  east,  have 
within  the  last  twenty  years  carried  large  amounts  of  forest  prodacts, 
chiefly  the  growth  of  the  State.  The  aggregate  amoant  is  shown  in 
the  following  table.  It  will  be  seen  that  while  their  aggregates  for  the 
whole  period  have  been  nearly  eqaal,  the  Erie  Sailway  has  carried  a  much 
more  aniform  qaantity  than  the  New  York  Central.  While  the  former 
has  not  doabled,  the  latter  has  increased  more  than  twelve-fold.  The 
Erie  receives  most  of  this  fireight  along  its  line,  while  most  of  that  com- 
ing npon  the  Central  is  from  beyond  the  State. 
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Tom  offareal  producU  carried  ly  the  New  York  Central  Bailroad  and  ike  Erie  Bailway 

since  1856. 


Xetn. 


1856. 
1857. 
1858. 
11:59. 
1860. 
1661. 
186S-. 
1863. 
1861. 
1865. 
1866. 
1867. 


5  p  > 


!!l 


Tont. 
99,547 
31,468 
S4,368 
35,154 
42,305 
39,310 
39,479 
5S.889 
87,584 
55,718 
77,443 
97,085 


r 


116,378 
196,093 

92,550 

97,754 
U8.8IK) 
108,685 

99.677 
103,008 
104,069 

09,865 
173,410 
197,715  I 


T^wn, 


1868 

1860 

Ib70 , 

1871 

1878 

1873 

1874 

1875    

1876 

Totol, 


Tont. 
100.436 
133,436 
S24,169 
174,685 
317,727 
425. 115 
458,527 
383.708 
408,564 


3,327,607 


916,123 
191,629 
198.630 
961.272 
279.725 
297,112 
184.464 
179. 514 
195,865 


3.371,418 


Albany  lumber  marlcet. 

From  its  location  at  tbe  tide- water  end  of  th^  Erie  and  Oharoplain 
Canals,  Albany,  and,  to  a  large  extent,  West  Troy,  have  become  the 
seat  of  a  lamber-trade,  which,  in  the  aggregate  valae  of  sales,  is  an- 
eqaaled  in  America,  althongh  in  number  of  feet  sold  they  are  exceeded 
by  Chicago.  Waterford,  in  Saratoga  Connty,  has  also  become  a  point  of 
trade,  more  especially  in  timber,  of  great  importance.  The  supplies  at 
this  point  come  entirely  from  the  Champlain  Canal. 

The  lumber  district  of  West  Troy  extends  along  the  river  bank,  be^ 
tween  the  canal  and  river,  for  a  considerable  distance,  toward  the  upper 
part  of  the  village. 

The  lumber  district  of  Albany  lies  between  the  Erie  Canal  and  the 
Hudson  Biver,  from  the  former  of  which  over  thirty  slips  have  been 
coostructed  for  the  convenience  of  unloading  boats,  while  along  the 
latter  substantial  piers  have  been  built  for  loading  vessels.  The  lumber 
district  proper  is  bounded  south  by  North  Ferry  street,  where  it  i<«  about 
600  feet  wide,  and,  gradually  spreading  as  it  runs  northward,  in  the  dis- 
tance of  something  over  a  mile  it  becomes  1,150  feet  wide  between  the 
eanal  and  river,  occupying  in  all  an  area  of  over  100  acres.  The  slips 
extend  at  right  angles  from  the  canal,  on  the  berme  side,  to  within  about 
150  feet  of  the  river.  The  largest  is  about  1,000  feet  long,  aud  several 
have  cost  $25,060  each.  The  ground  belongs  to  the  Van  Bensselaer 
family,  and  is  rented  at  about  18  per  cent,  upon  cost  of  construction. 
Of  late  years,  the  slips  have  been  built  by  the  dealer,  who  retains  what 
he  would  have  paid  for  rent,  until  this,  with  the  interest  upon  it,  amounts 
to  the  cost  of  construction,  when  the  slip  becomes  the  sole  property  of 
the  landlord,  and  subject  to  rental  as  if  built  by  him.  A  slip  will  pay 
for  itself  in  this  way,  in  about  eight  years. 

Some  forty  firms  and  separate  dealers  are  doing  business  in  the  Albany 
lumber  district,  and  mostly  within  the  limits  above  described.  Many  of 
them  own  miUs  in  the  lumber  regions,  and  boats  and  vessels  for  transpor- 
tation, while  others  buy  or  sell  on  commission,  or  on  joint  account.  A 
number  of  them  unite  these  various  modes  of  dealing,  and  some  are  not 
limited  to  particular  rules,  and  make  arrangements  as  they  And  advan- 
tageous. 
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With  reference  to  the  sonrces  of  sapply,  and  the  regions  Bnpplied,  the 
following  is  qaoted  from  a  little  pamphlet  printed  in  1872  :^' 

The  principal  sources  of  sapplying  pine  timber  to  the  Albany  markets  are  Canada 
and  Micbiean.  Canada  furnishes  the  greater  portion,  and  it  is  believed  by  some 
Albany  deiQers  that  before  long  this  market  will  be  obliged  to  rely  almost  entirely  on 
that  coantry  for  stock.  They  argne  that,  as  the  West  is  rapidly  growing,  aad  the 
available  lomber  in  saoh  mannfactaring  districts  as  Miohigam  is  rapidly  decreasinff, 
Western  demand  will  soon  eqnal  Western  production.  As  an  evidenoe  of  the  soonS- 
ness  of  this  oonclnsion  they  adduce  home  instances.  Certain  sections  of  this  State, 
they  say,  such  as  Chemung,  Allegany,  and  Steuben  Counties,  seemed,  not  long  ago,  to 
possess  inexhaustible  resources  for  supplying  a  good  quality  of  pine  lumber.  Now 
those  localities  are  obliged  to  import  the  better  grades  of  lumber  used  there  from 
Canada,  and  New  York  State  furnishes  no  pine  lumber  to  the  trade. 

The  coarser  kinds  of  lumber,  such  as  hemlock  and  spruce,  come  principally  from  Fort 
Edward,  Glens  Falls,  Champlain,  and  the  Saranac  River.  The  great  bulK  of  the  Albany 
lumber  is  sold  to  dealers  and  consumers  in  New  York  City,  New  Jersey,  and  the  East- 
ern States.  A  great  deal  of  that  sent  to  the  metropolis  is  reshipped  to  different  points 
along  the  Atlantic  coast  and  elsewhere.  Previous  to  the  termination  of  the  reciprocity 
treaty  Albany  did  an  immense  foreign  shipping  business.  Buenos  Ayres,  Chili,  and 
other  parts  of  Sooth  America,  as  well  as  Australia,  directly  contributed  largely  to  the 
patronage  of  our  dealers,  but  the  imposition  of  a  heavy  duty  diverted  this  trade  from 
Albany  and  revolutionized  the  tactics  of  the  foreign  buyer.  A  great  deal  of  the  lom- 
ber now  shipped  to  those  countries  is  sent  directly  from  Canada  without  touching  the 
shores  of  the  United  States,  and  the  doty  is  thereby  avoided.     •        •        •       ♦        • 

Then  and  now.-^Jn  several  particulars  there  is  a  striking  difference  between  the  past 
and  present  of  the  lumber  interest  in  this  city.  Forty  years  ago  the  direct  patron  of 
the  wholesale  Albany  lumber  merchant  was  the  captain  of  a  sloop  or  schooner,  who 
purchased  his  cargo  upon  thirty  days'  credit,  and  peddled  it  out  in  quantities  to  anit 
customers  along  the  river,  in  New  York  City,  or  wherever  be  could  find  a  market.  Now, 
the  boat  captain  merely  acts  as  a  paid  agent  for  directing  the  transportation  of  mer- 
chandise from  the  dealer  to  the  buyer.  Then,  the  captain  would  order  out  his  little 
crew  of  two  or  three  men  and  spend  a  week  in  loading  up  his  seventy  or  eighty  thoa- 
sand  feet.  Now,  the  dock  Jobbers  take  the  loading  in  hand,  and  a  barge,  the  style  of 
craft  now  generally  in  use,  will  receive  her  cargo  of  600,000  feet  in  two  or  three  dim. 
Then,  the  sum  total  of  rents  paid  by  the  dealers  was  about  $7,000  yearly ;  now  the  Van 
Renssolaers  derive  an  annual  revenue  of  more  than  $80,000  from  the  same  source.  Then, 
the  gross  sales  yearly  were  about  $1,500,000.  Now,  one  single  house  in  the  district  has 
sales  to  that  amount.  Then,  the  mle  was  small  stocks  and  a  full  assortment ;  now  the 
dealer  generaUy  keeps  a  large  stock  and  few  kinds ;  and  the  buyer  goes  to  one  yard  for 
pine,  to  another  for  hemlock  and  spruce,  to  another  for  his  hard  wood,  and  socontinneo 
till  his  wants  are  supplied.  Then,  the  boats  used  on  the  canal  for  tnmsporting  lumber 
were  only  capable  of  carrying  about  40,000  feet.  Some  of  the  canal-boats  now  in  use  can 
carry  a  load  of  165,000  feet.*  Then,  the  dealer  felt  supremely  happy  in  a  little  six  by 
nine  shanty,  furnislied  with  twenty  dollars'  worth  ef  fixtures,  and  would  consider  a  man 
a  prodigal  who  would  invest  $500  in  a  structure  for  business  purposes.  Now  the  dealer 
consults  his  architect,  talks  of  gothic  and  Corinthian,  levies  upon  his  knowled^  of 
iBStheti  cs,  snd  concludes  that  a  thousand  or  two  either  way  makes  but  little  differ- 
ence so  that  he  can  have  an  elegant,  commodioos  oflloa,  with  all  the  modem  improv#- 
mt  nts.' 

The  lumber  dealers  of  Albany  have  a  Lumberman's  Board  of  Trade,*  and  various  oon- 
veniences  for  their  common  benefit,  including  ample  provisions  against  fires,  and  a 
chapel  for  the  use,  as  well  of  those  regularly  employed,  as  oi  those  who  may  be  detained 
on  the  Sabbath. 

It  is  difficult  to  state  the  amount  of  the  lumber  trade  of  Albany  from  official  statistics. 
The  greater  part  of  the  lumber  is  received  by  canal,  but  large  quantities  are  also  brought 
by  railroad,  especially  in  the  winter  season.  The  actual  quantity  of  material  cannot 
be  derived  from  a  report  of  sales,  because  the  dealers  often  sell  to  one  another. 

The  following  tables  will  show  the  quantities  and  values  of  forest  prodnctn,  brought 
by  the  Erie  and  Champlain  Canals,  to  tide-water,  caxd  left  at  different  points  that  are 
important  centers  of  the  lumber  trade,  through  a  series  of  years. 

^  The  Albany  Lumber  Trade:  iU  EUtory  and  Extent:  first  printed  in  the  Albany  Anme^ 
August  15, 1872. 

'The  looks  of  the  enlarged  Erie  Canal  pass  boats  110  feet  long,  18  feet  wide,  and 
drawing  7  feet  of  water.  On  the  Champlain  Canal  they  admit  boats  100  feet  long,  18 
feet  wide,  and  drawing  5  feet  of  water. 

3  The  writer  mentions  several  firms  having  luxurious  establishments  for  offices,  one 
for  example,  32  by  42  feet  of  gothic  style,  the  walls  and  ceiling  being  black  walnut  and 
ash.  the  floors  of  Georgia  pine,  and  the  furniture  the  beet  that  could  be  bad.  The  office^ 
with  fire-proof  vault,  bath-room,  etc.,  had  cost  over  $7,000. 

*IncorporatedMay  8, 1869.  ^-^  , 
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12.037 

12,601 

20,746 

4,763 

7;  433 

10,168 

12,645 

13,385 

4,555 

5,784 

7,437 

7,994 

3,483 

•50,849 
47.086 

447,426 
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Tean. 

AlbMij. 

West  Troy. 

WAterfoid. 

ill 

Tons. 

Yahie. 

Tons. 
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Tont. 

Yaloe. 

Is? 
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76^633 

67,506 
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71,893 
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15,730 
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3,940 

699 
688 

1689,691 

540,047 

458,383 

594,948 

575,138 

840,848 

586,965 

607.586 

175,317 

195,361 

820,320 

197,031 

61,631 

184,384 

78,149 

78,786 

47,595 

10,608 

10,923 

11,548 

11,651 

8,388 

13,935 

5,679 
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S.476 

5,908 

1,518 

•95,410 
81,780 
93,348 
93,311 
66,856 

111,488 
45,489 
68,706 
50,146 
39,808 

76,  on 

88^732 
81,173 
19,959 
1<398 
Si  486 
33,881 
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9,433 
13,968 
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1873                .  ... 

010 
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Besides  the  above  articles,  from  4,000  to  5,000  cords  of  wood  have  in 
recent  years  been  left  annually  at  the  places  mentioned  in  the  headings, 
chiefly  Albany  and  West  Troy,  and  in  aboat  equal  quantities  at  each. 

The  materials  left  at  Wateiford  are  wholly  from  the  Ghamplain  GanaL 
The  relative  amount  brought  by  the  Erie  and  Ghamplain  Ganals  to  the 
other  two  places,  varies  considerably  one  year  with  another,  but  may 
be  stated  approximately  as  follows : 

Of  boards  and  scantling. — From  the  Erie  Ganal,  about  three-fifths  at 
West  Troy,  and  from  a  third  to  a  half  at  Albany,  and  from  the  Gham- 
plain Ganal  the  remainder. 

Of  shingles. — ^The  much  greater  part  by  the  Erie  Ganal,  although  in  some 
years,  as  in  1873,  the  Ghamplain  Ganal  delivered  a  nearly  equal  amount 
at  West  Troy. 

Of  timber. — ^The  greater  part,  in  some  years  the  whole,  by  the  Brie 
Ganal. 

Of  staves. — ^Mueh  the  greater  part  at  both  places,  by  the  Erie  GanaL 

Of  fire-wood. — ^The  greater  part  by  the  Ghamplain  Ganal. 

In  the  absence  of  data  for  continuing  these  tables  since  1873,  we  ap- 
pend the  following  totals  for  1874  and  1875,  from  the  official  reports  on 
tolls  and  tonnage  for  these  years,  giving  the  total  of  these  three  places, 
and  the  amount  going  through  to  New  York  by  the  Hudson  Biver. 
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SUUeiMHt  ofproperi^  tKai  came  to  the  Hudmm  Biver  on  the  canaU  in  1874  and  1876,  with 

Articlefl. 

Qoantity. 

Tons. 

EatimatedTalne. 

1874. 

1OT3L 

1874. 

1875. 

1874. 

1875. 

BOARDS  AND  8CAKTLDIO. 

ByBrieCuial 

Feet 
314.333,400 
a.53,889.800 

969,853,400 
190,540,800 

693,889 
490,483 

438,080 

317,568 

114,165.581 

>       119,987 

1.141,491, 

l,e«7,9W 
J 

46,683 

10,067,906 

Total 

566,683.900 

453.394,900 

1,044,379 

755,657 

SBXHOLIS. 

By  Erie  Canal 

jr. 

SS.344 
1,390 

jr. 

15^416 

4.864 

3,168 
165 

1.99T 
608 

jtj  oh^^pli^f  !>  Canal .......... 

01,516 

Total 

96,664 

90,980 

3,333 

9,535 

By  Erie  Canal 

Oubie/eet 

9,957,400 

979,950 

647,600 

45,145 
5.585 

19;  999 

By  Champlain  Canal 

950.083 

Total 

9,536.650 

647,600 

50,730 

19.958 

BTAYIS. 

By  Erie  Canal 

60,790 
680 

33,559 
919 

By  Champlain  Canal 

^75^875 

Total 

81.400 

33,764 

WOOD. 
By  "Brie  Canal 

Oordt. 
740 
3,774 

Oordt. 
144 
9,195 

9,079 
10,567 

3.480 

4,849 

1^  Ohf^mpl^ln  CfVT^tt) 

98;  548 

Total , 

4,514 

9,969 

19,639 

8,399 

T^ErkCaiial ....r 

BarreU. 
741 

B«rnU 

904 

« 

B^  Champlain  Canal 

U4 

1,960 

Total 

741 

164 

904 

45 

Total  fonat  nrodnota 

1.199,681 

813,875 

17,133,337 

10, 193;  598 

Total  of  all  artiolM  carried 

3^993^119 

9^608,777 

107,076,476 

89.447.518 

Lumber  and  timber  trade  of  Tonawanda^  N.  T. 

Tonawanda,  npon  the  Niagara  fiiver,  12  miles  from  Baffalo,  has  in 
recent  years  become  a  most  important  point  for  the  shipment  of  lumber 
and  timber  from  Michigan  and  Canada.  The  receipts  by  lake,  for  the 
season  of  1876,  were  as  follows : 

Loff8,feet 16,592,061 

Cedar  postSy  Dnmber 16,150 

BailroadUes 19,900 

Staves 593, 065 


Lnmber.ftot 207,728,327 

Lath,  pieoes 6, 137,700 

Shingles,  pieoee 18,907,500 

Pickets,  pieces 


Timber,  oak  and  pine,  onbio 
foot 


86,000 
364,500 

The  relative  amount  received  from  American  and  Canadian  ports  in 


1876  was  as  follows : 


Amerioan 
porta. 


Canadian 
porta. 


Lumber,  feet 

Bonnd  timber,  feet 

Sqnare  timber,  cnbio  fiMi  . 


198.761.890 

10.365^433 

359.470 


10.966.637 

5^890.638 

8,090 
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LUMBEB  TRADE  OF  BUFFALO. 
ComparatUfe  reoeipU  during  loMtftoeyeart, 


1873. 

1874. 

187& 

187& 

1877. 

Lnmber.feet 

104,900,000 
1,858.000 
1.113,000 

144,754,000 
1,506,000 
10,833,000 

155,384,805 
6,569,900 
13.088,500 

807,788,337 
6,137,700 
18.907,500 

831,076,007 

5,196.050 

83,948,400 

Latb.pieoee 

Bbin£i«t,piMHMi 

The  importation  of  lumber  from  Canada  was  5,104,000  feet  in  1873 : 
llj385,716  in  1874;  13,660,369  in  1875,  and  10,966,637  in  1876. 

The  shipments  of  lumber  by  canal  were  89,273,358  feet  in  1873; 
115,752,111  in  1874;  129,579,796  in  1875,  and  165,549,747  in  1876. 

In  1876  3,095  cars  (average  8,500  feet)  or  26,309,500  feet  of  lumber 
were  shipped  by  l^ew  York  Central  and  Hudson  Biver  Bailroad,  and 
1,200  cars  or  10,200,000  leet  by  Erie  Bailway. 

The  manufactures  of  Tonawanda  during  the  year  were:  Bill  stuff, 
16,098,000  feet;  shingles,  50,784,000 ;  and  lath,  3,824,000. 

The  ^^Tonawanda  Lumberman's  Association"  was  formed  July  27, 
1875,  for  the  protection  and  promotion  of  the  lumber  and  timber  trade 
of  that  point. 

Jjumber  trade  of  Buffalo. 

Statements  of  receipts  and  shipments  of  forest  products,  from  com- 
mercial statements,  show  the  following  amounts  received  by  lake  and 
forwarded  by  canal.  The  great  decline  in  the  latter  is  partly  due  to  the 
diversion  of  the  trade  to  Tonawanda,  where  ample  facilities  have  in 
recent  years  been  x)rovided  for  receiving  from  the  lake  and  shipping  by 
canal. 

L  LTTMBER. 


Tears. 

Receipts  by 
lAk6(feet). 

Bxportsby 
oaiiS^(feet). 

Yesrs.  * 

Beoeipts  by 
lake  (feet). 

Bxporta  by 
oaoal  (feet). 

1865 

109,168,398 
153,788,367 
187,046,553 
908,047,P63 
834,935,748 
817,847,916 

70, 836, 766 
130,031,764 
143.190,804 
166, 580, 710 
165, 197, 178 
168»  804^318 

1871 

807,755,198 
804,976,754 
800.117.390 
145.634,630 
153,355,8341 
138»  38^8791 

141,648,046 

147,519,461 

130.196,960 

80.081,776 

65,485,538 

1B66 

1873 

1867 

1873 

1868 

1874 

1869 

1875 

1870 

1876 

57,313,581 

^Imports  by  lake  and  railroads. 

Shipped  by  canal  in  1877,  from  the  opening  of  navigation  to  Novem- 
ber 1,  74,961,117  feet.  Receipts  by  canal,  1,915,448,  in  1870 ;  945,997, 
in  1871 ;  1,931,791,  in  1872 ;  839,505,  in  1873 ;  749,400,  in  1874. 

n.  TIMBER. 


Tears. 

Beoeipts  by 
caaal(CQb.feel). 

Exports  by 
oaoal  (cQb.  feet). 

Years. 

Beoeipts  by 
oaiuU(oab.feet). 

Exports  by 
caDal(oab.f^. 

1867 

33,140 
700 
83,379 
10,178 
81,775 

83.906 
836,431 
843,037 
138.800 

67,850 

18751         

8,113 
3,609 
5,095 

48,000 

1868 

1873 

48,840 

1869 

1874 

13,903 

1870 

187i 

1871 

1876 
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Tears. 

Beoeiptaby 
lake  (number). 

Exportsby 
OMial  (number). 

Years. 

Beoeiptoby 
lake  (number). 

Exports  by 
canal  (nmnber). 

1867 

17,268,275 
26,643,989 
30,173,100 
36,081,156 
37,060,111 

24,948,000  j 
41,151,000  1 
40,635,000  : 
40,562,000 
38,109,000; 

1872 

16^039,300 
16,387,750 
39,726,710 
79,969,121 
29,827,000 

21,175,000 

1868 

1873 

19, 067, 000 

1869 

1874 

28,265,000 

1870 

1875 

30,780,000 

1871 

1878 

17,167,000 

IV.  ST  AVES.-mPOBTa 


Years. 

Ifnmber. 

Tons. 

Years. 

'     Kiunber. 

Tons. 

1865 

19,486,491 
26,655^171 
26,650,875 
27.042,596 
14,271,417 
23,488^332 

98.413 
124,000 
125.800 
132.965 

77,980 
113,404 

1871 

22.807,310 
22.647,000 
22,390,792 
24,349.645 
24,195,0681 
9^534,1271 

68,891 

1866 

1872 

1873 

98,152 

1867 

92,572 

1868 

1874 

79,610 

1869 

1875 

1970 

1876 

>By  lake  and  raUroads. 

Catttga  County.— The  region  eastward  from  Cayuga  Lake,  and 
extending  back  several  miles,  taking  in  the  western  portion  of  the 
soath  half  of  this  coanty,  rises  from  the  lake  (387  feet  above  tide)  by 
a  gradual  slope  to  a  height  of  more  than  600  feet  at  Poplar  Bidge,  four 
miles  distant  from  it«  waters.  The  soil  is  a  rich  strong  loam,  and  has 
been  widely  noted  for  its  products  of  wheat  and  other  crops.  The  pre- 
vailing winds  are  west-northwest,  west,  sonth,  and  southwest,  there 
being  but  little  from  other  points.  The  rainfall  is  abont  36  inches,  bnt 
is  greater  on  the  high  ridges  than  near  the  lake. 

The  sngar-maple  was  the  most  abundant  tree  of  the  native  forest 
Next,  and  along  the  border  of  the  lake,  white  oak.  Basswood  was  com- 
mon. Beech  was  frequently  found  in  abundance  on  rather  flat  and 
heavy,  damp  soils.  White  elm  grew  on  lands  more  moist.  Hickory 
{Carya  alba)  was  widely  distributed.  Bed  oak  {Q.  rubra)  and  scarlet 
oak  (Q.  eoccinea)  were  frequent;  also  slippery  elm,  tulip  tree,  wild 
chen^  (Prunus  serotina  and  P.  virginiana),  red  and  black  maple,  and 
hemlock,  the  latter  growing  abundantly  along  deep  ravines.  The  white 
pine  was  found  occasionally,  but  little  or  no  chestnut.  Of  these  timber 
trees  the  white  hickory  and  sugar-maple  were  regarded  best  for  fuel. 
White  oak  stood  highest  on  the  list  for  durable  timber  for  various  manu- 
facturing purposes,  and  the  wood  of  the  tulip  tree  was  highly  valued 
for  cabinet-work,  and  was  often  used  for  house-siding.  Some  of  the 
trees  wei'e  very  large,  and  all  were  remarkable  for  their  straight  stems- 
I  measured  one  that  was  6  feet  in  diameter  and  124  feet  high.  By 
counting  the  rings  of  growth,  it  appeared  that  it  was  ninety  years  old 
when  Columbus  discovered  America. 

In  second  growths,  where  permitted,  the  original  sorts  are  repeated. 
No  forest  planting  has  been  done  here,  and  land-owners  have  slashed 
away  at  the  original  woods  without  apparently  thinking  that  a  race  was 
to  come  after  them.  Where  trees  have  been  planted  in  lines  they  have 
grown  finely,  and  show  how  successful  shelter-belts  would  prove.  The 
European  larch,  on  my  own  grounds,  without  cultivation,  has  grown 
4B  feet  high  and  16  inches  in  diameter  in  twenty  years.  Other  trees 
grow  finely.  The  tent-caterpillar  occasionally  denudes  trees  early  in 
summer,  checking  the  growth ;  but  they^  nearly  all  recover  thefr  vigor 
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another  year;  a  few  dead  limbs  remaining. — </•  J.  ThomaSj  Union 
Springs,  N.  Y. 

Genesee  County. — Mr.  Henry  Ives,  of  Batavia,  Genesee  Oonnty, 
New  York,  in  a  comronnication  to  the  New  York  Farmers'  Glnb  in  the 
spring  of  1876,  states  the  result  of  experience  in  tree  planting  bs 
follows : 

Five  or  six  vean  ago  I  planted  two  acres  with  four-year  old  seedlings  of  white  elm 
and  soft  maple  into  forest  rows,  16  feet  apart  and  3  feet  apart  in  the  row.  Now 
the  hest  of  them  are  20  feet  high  and  12  inches  in  circumference,  and  for  thinning  out 
the  rows  I  seU  trees  for  more  money  than  wheat  would  have  brought  ffrown  for  these 
years,  and  I  can  continue  to  sell  so  until  they  are  so  large  that  I  can  take  them  for  fire- 
wood, and  I  am  growing  a  good  crop  of  orchard  grass  between  the  rows.  So  that  these 
trees  in  forest  timber  are  paying  as  weU,  and  are  lilcely  to  pay  for  years  to  come,  as  any 
other  acres  on  the  fajtm.  I  am  cutting  now  the  second  crop  of  wood  where  the  first  or 
original  timber  was  taken  off  about  twenty-five  years  ago,  and  last  winter  1,000  rails  were 
taken  by  a  neighbor  from  one-third  of  an  acre  of  growth,  besides  a  quantity  of  wood 
from  the  top,  and  timber  not  making  rails.  Another  neighbor  used  nice  black  walnut 
lumber  in  building  a  fine  from  house,  sawed  from  the  trees  that  he  had  helped  plant 
when  a  boy. 

The  same  writer  mentions  a  soft-maple  tree  planted  in  the  main  street 
in  Batavia  twenty-one  years  before,  which  measured  19^  inches  across 
inside  the  bark,  which  cut  2^  cords  of  18-inch  wood.  Other  trees  17 
years  old  measured  4  feet  around  at  2  feet  from  the  soil. 

The  ^^Big  Tre^  of  Oenesee  Flats. 

An  object  of  noted  interest  in  the  ^<  Genesee  coantry"  on  its  first  settle- 
ment was  a  white-oak  tree  which  grew  some  rods  ftom  the  banks  of 
the  Genesee  fiiver,  in  the  town  of  Geneseo,  N.  Y.  The  erosion  of 
the  current  having  endangered  its  existence,  (General  Wadsworth, 
the  owner,  spent  some  hundreds  of  dollars  in  trying  to  save  it,  but 
finally  in  the  great  flood  of  1858  it  was  undermined,  and  the  next  spring 
it  floated  some  four  miles  down  till  it  lodged.  The  general  caused 
sections  to  be  cut  and  removed  to  his  grounds,  where  they  were  placed 
under  cover  fuid  still  remain,  with  a  reasonable  prospect  that  tbey  will 
continue  to  attract  the  admiration  of  the  curious  for  generations  to 
come. 

The  circumference  at  its  base  was  33  feet.  The  diameter  of  the  larg- 
est section,  taken  at  10  feet  from  the  ground,  is  a  little  over  8  feet.  No 
record  of  its  height  was  taken,  but  it  was  nearly  or  quite  70  feet.  It 
was  not  tall  for  its  size,  but  at  some  20  feet  from  the  ground  it  put  out 
large  branches,  five  or  six  in  number,  which  of  themselves  were  of  colossal 
size,  being  2  feet  and  more  in  diameter.  This  made  a  very  large  bushy 
top.  On  the  side  nearest  the  river,  there  came  up,  as  if  from  the  same 
root,  an  elm  2  feet  in  diameter,  which  twined  itself  with  the  oak  at  the 
roots  and  tbe  body  of  the  tree,  so  that  they  seemed  almost  inseparable. 
This  freak  of  nature  attracted  quite  as  much  interest  as  the  immense 
size  of  the  tree  itself.— (i^^^  of  Hon.  Hezehiah  AUen.) 

Jeffbrson  County  was  originally  well-timbered  throughout,  but 
much  of  the  forest  has  been  cut  away,  and  there  are,  at  present,  no  ex- 
.  tensive  bodies  of  tim  ber  in  one  place.  The  *^  Pine  Plains  ^  consisted  of  an 
^  extensive  tract  of  white  pine  of  dense  growth  and  great  value,  extending 
on  the  north  side  of  the  Black  fiiver  from  near  Oarthage  to  Le  Baysville. 
This  timber  has  all  been  cut  off^  and  the  light  sandy  soil  has  been  re- 
peatedly ravaged  by  fires,  so  that  there  is  scarcely  any  organic  matter 
left.  A  very  small  tract  of  this  pine  extended  across  the  river  in  the 
town  of  fiutland,  and  one  pine  tree,  under  the  shelter  of  the  hills,  meas- 
ured 288|  feet  in  height.    Sed  cedar  occurs  only  upon  islands  along  the 
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lake  shore,  bat  the  top  of  a  hill,  in  the  low  level  region  north  of  the 
river,  was  covered  with  this  timber  when  the  coantry  was  new.  The  level 
of  the  lake  was  mach  higher  in  recent  geological  times  than  at  present, 
as  is  shown  by  the  beaches  far  np  on  the  hill -sides,  and  it  is  probable 
that  this  flat  country  was  submerged  at  the  time  when  this  hill-top  of 
red  cedar  was  an  island  in  the  lake. 

Lewis  County. — Extensive  tracts  of  white  pine  formerly  occupied 
the  broken  sandy  soil  in  the  eastern  part  of  this  county,  but  most  of 
this,  valuable  for  lumber,  has  long  since  disappeared,  and  the  region  has 
been  overrun  by  fires,  to  the  great  injury  of  the  soil.  There  are  still  ex- 
tensive forests  of  hemlock  and  hard  woods  in  the  eastern  part,  but  some 
eight  or  ten  extensive  tanneries  are  using  up  the  former  quite  rapidly. 
The  western  part  of  the  county  is  an  elevated  plateau  region,  in  some 
places  swampy,  and  here  also  are  extensive  forests  of  birch,  hemlock, 
spruce,  beech,  maple,  &c.  The  central  part  has  been  cleared  many 
years.  A  line  of  cedar  swamp  originally  existed  many  miles  along  the 
west  side  of  the  river,  and  a  part  of  this  remains.  Thrifty  groves  of 
young  white  and  Norway  pines  occur  in  some  places  in  the  eastern  part. 

A  tract  of  white  pine  several  hundred  acres  in  extent,  in  the  town 
of  Greig,  was  cut  off  about  1820.  It  is  now  a  dense  forest,  the  trees 
being  12  to  18  inches  in  diameter,  very  tall  and  straight,  and  valuable 
for  spar-timbers,  for  which  purpose  it  is  being  again  cut.  It  is  estimated 
that  the  white  pine  in  this  soil  and  climate  comes  to  full  maturity  in 
eighty  to  one  hundred  years,  and  it  is  observed  that  when  this  period 
is  passed,  the  decline  is  rapid,  and  timber,  if  neglected,  will  soon  per- 
ish.— (^.  B.  H.) 

Letter  from  the  Hon.  Horatio  Seymour,  of  Utica,  Oneida  County,  JF.  F., 
giving  his  observations  and  experience  in  forest-tree  planting. 

UnOAx  December  29, 1876. 

Mt  Dear  6ib:  Absence  from  home  and  ill-health  have  prevented  me  from  writing  to 
you  before  this  aboat  forest  trees.  I  have  been  in  the  habit  of  cultivating  tbem  for 
many  years,  and  I  have  watched  their  growth  with  interest.  I  have  raised  them  both 
for  useful  and  ornamental  purposes. 

Of  course  che  kind  of  tree  yon  select  must  depend  upon  the  object  you  have  in  view. 
Of  our  native  trees  the  best  for  ornamental  purposes  are  the  elm,  the  basswood,  the 
white  pine,  and  the  hemlock,  and  sometimes  the  maple.  The  last  should  never  be  put 
in  streets  or  places  exposed  to  horses,  &c 

The  bark  of  the  young  tree  is  thin,  and  if  it  receives  any  hurt  or  ii\|ury  it  will  never 
get  over  it.  It  may  live  for  a  number  of  years  after  it  is  hurt.  But  in  the  end  the 
inside  wood  will  rot,  and  it  will  either  break  off  from  the  winds  or  slowly  perish. 
It  is  also  liable  to  be  attacked  by  the  borer  and  other  enemies.  I  know  that  more 
maple  trees  have  been  set  out  in  the  city  of  Utica  than  stood  upon  its  site  when  it  was 
a  wilderness.  Yet  I  do  not  know  of  a  healthy  tree  of  the  kind  that  has  reached  any 
size.  It  is  strange  that  people  will  continue  to  set  out  this  tree  in  streets  and  exposed 
places  in  the  face  of  these  results. 

The  elm  is  a  fine  tree  for  ornamental  purposes,  but  it  sometimes  sends  its  roots  out 
too  far  and  becomes  hurtful  to  yards  and  gardens.  The  basswood  is  a  fine  tree,  with 
clean,  fresh  foliage,  and  it  will  outlive  almost  any  injury.  As  you  know,  it  will  grow 
when  the  inside  is  so  hollow  that  they  are  sometimes  cut  down  to  be  used  for  leach- 
tubs.  The  ash  grows  slowly,  puts  out  its  leaves  late  in  the  spring,  and  loses  them 
early  in  the  falL 

The  finest  evergreens  for  ornament  are  our  own  white  pine  and  hemlock.  None  of 
the  foreign  varieties  will  compare  with  them.  They  are  graceful  in  their  forms  and 
foliage,  and  are  more  admired  by  Europeans  than  any  of  the  trees  of  this  coantry. 

'Die  Norway  spruces  are  miserable  affairs,  and  can  be  rarely  used  with  a  good  effect. 
They  grow  rapidly  when  young,  but  become  ragged  and  thin  when  they  get  to  be  any 
•ise.  Their  effect  in  groups  is  bad,  as  their  sharp  tapering  tops  give  them  a  weak,  in- 
effective aspect.  We  have  a  great  variety  of  minor  trees,  such  as  the  striped  maple, 
with  its  green  and  black  bark.    The  mountain  maple,  with  its  great  bunches  of  scar* 
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let  seed-yessels,  which  ebonld  be  introdnoed  into  groups  on  lawns  and  omamentad 
gronnds. 

Oar  American  shrubs  and  minor  trees  have  been  too  mnoh  neglected. 

I  sboald  state  here  that  while  it  is  somewhat  difficult  to  move  the  pine  and  hem- 
lock, yet  if  they  once  take  root,  if  they  are  highly  manured,  they  will  grow  with  great 
vigor. 

Forest  trees  to  he  raised  for  profit — ^When  it  is  proposed  to  raise  trees  for  profit,  regard 
must  be  had  to  climate  and  soil.  Many  which  are  vigorous  in  Central  Kew  York  do 
not  grow  well  upon  the  sea-coast,  and  it  may  be  they  would  not  be  suitable  for  tha 
Western  States. 

I  speak  of  the  results  I  have  seen  in  the  county  of  Oneida.  On  the  farm  on  which  I 
live,  about  forty  acres  of  woodland  were  cut  over  twenty-flve  years  ago.  The  trees 
were  allowed  to  grow  up  again  from  the  seeds  which  were  in  the  ground.  They  did 
not  grow  from  the  stumps,  but  were  all  new  growth  upon  their  own  roots,  and  started 
at  the  same  time.  The  tree  which  outstripp^  the  otuers  is  the  soft-shell  or  pig-nut 
walnut.  The  next  in  size  is  the  black  cherry,  and  then  comes  the  basswood ;  then  the 
elm,  the  ash,  the  maple,  the  birch,  and  the  beech,  in  the  order  I  have  named.  The  wal- 
nut and  the  black  cherry  are  not  only  th^  largest,  but  roost  valuable  trees  in  other  re- 
spects. Their  wood  is  heavy  and  firm ,  and  they  are  useful  for  carriage  and  cabinet  makers 
as  soon  as  the  trees  are  a  foot  in  diameter.  None  of  the  forest  trees  in  this  seetion 
will  bring  as  large  a  price  as  these  in  market.  There  is  iJso  a  great  advantage  in  the 
form  of  their  growth.  They  usually  grow  up  with  a  single  stem,  even  when  they  stand 
in  open  ^unds. 

This  gives  to  the  trunk  of  the  tree  more  length  and  value.  If  the  maple  or  the  bireh 
or  the  TOCch  stand  where  they  can  take  their  natural  forms  after  they  have  grown  to 
the  height  of  ten  or  twelve  feet  they  will  divide  into  a  great  number  of  small  branches. 
So  that  while  the  trunk  may  be  two  feet  in  diameter  for  a  short  length,  above  that 
the  numerous  branches  will  be  of  no  value  in  the  arts  and  not  of  great  value  as  foel. 
When  the  trees  grow  compactly  of  course  they  will  all  be  inclined  to  grow  with  a  sioele 
stem.  But  the  walnut  and  the  black  cherry  will  still  be  much  the  most  valuable.  The 
hickory  nut  does  net  grow  upon  my  land.  The  ground  of  which  I  speak  is  mostly  day 
mixed,  with  gravel. 

I  find  that  the  black  cherry  grows  equally  well  upon  this  ground  and  upon  sandy 
soil  if  it  is  not  too  dry.  It  will  grow  reaidily  from  the  seed  and  so  will  the  walnut  I 
find  them  springing  up  in  my  grounds  where  the  pits  and  nuts  have  been  carried  by 
birds  and  squirrels. 

I  think  the  European  larch  can  be  raised  here  with  great  advantage.  Those  I  have 
planted  hare  grown  rapidly  with  a  single  stem.  I  think  they  are  valued  in  Europe 
tor  the  durability  of  their  timber.  I  do  not  know  how  they  will  prove  in  that  respect 
in  this  country.  The  small  seedlings  can  be  got  at  reasonable  prices,  and  if  they  are 
taken  care  of  when  youuff  they  wUl  make  fine  trees  as  soon  as  any  variety  I  have 
ever  cultivated.  They  wiJl  grow  well  on  sandy  soil.  They  have  some  beanties  as  an 
ornamental  tree.  In  early  spring  their  smaller  limbs  take  the  yeUow  color  which 
marks  the  willow. 

Unlike  their  cousins,  our  tamaracks,  their  foliage  is  soft  and  abundant.    Their  limbs 
are  fiexible  and  graceful,  and  drop  down  long  slender  branches  which  wave  very 
beautifully  in  the  winds.    Its  foliage  in  autumn  turns  to  a  rich  golden  yellow  and 
remains  long  after  other  deciduous  trees  become  bare. 
I  am,  truly  yours,  dsc., 

HORATIO  SEYMOUR. 

Dr.  Franklin  B.  Hough, 

LowviUe,N.  T. 

BesultB  of  tree-culture  at  Hamilton  College  {Clinton^  Oneida  County) j  ITcw 

York. 

A  park  of  fifteen  acres  is  connected  with  this  college^  and  in  1853 
tlie  committee  in  charge  resolved  to  obtain  specimens  of  every  tree  and 
sbrab  supposed  to  be  hardy  |n  the  climate  of  Central  Kew  York.  A 
pinetnm  was  began,  and  a  large  variety  of  conifers  has  been  planted. 

Labels  have  been  affixed  to  many  of  the  rarer  trees  and  shrubs,  show- 
ing the  botanical  and  common  names,  and  habitat.  The  curators  of  the 
grounds  are  Prof.  Oren  Boot,  John  0.  Hastings,  and  Bev.  Dr.  A.  D. 
Gridley.  The  list  is  printed  annually  with  the  college  catalogue,  and 
the  one  for  1876-^77  gives  the  names  of  94  species  of  deciduous  trees,  34 
evergreens,  and  61  shrubs  that  had  proved  hardy  and  desirable.  Among 
these  were  a  considerable  number  of  exotic  species. 
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Schuyler  County.— In  the  antamn  of  1804,  Alexander  Wilson,  the 
ornithologist,  made  a  jonrney  on  foot  from  Philadelphia  to  Niagara, 
passing  np  the  Sasqnehanna  Valley,  and  by  the  way  of  Seneca  Lake  to 
Oswego.  His  adventures  were  related  in  a  poem,  entitled  ^'  The  for- 
esters," in  which  he  described  the  magnificent  white-pine  forest  then 
growing  in  the  summit  valley  that  extends  from  the  Ghemang  Kiver  to 
Seneca  Lake.  It  is  of  historical  interest,  as  showing  the  impressions 
made  by  a  forest  apparently  inexhaustible,  bnt  which  did  not  long  sur- 
vive the  completion  of  the  Ohemnng  Canal  through  the  valley  in  1832 « 
'33.    The  last  vestige,  as  standing  timber^  disappeared  about  1845. 

Now  dtxk  before  ns,  gnlft  of  pine  are  seen, 

That  bear  the  Dame  still  of  their  Indian  queen ; 

Great  Catherine'e  swamps  tiieir  deepening  round  extend, 

Down  whose  dnn  gloom  we  awefhlly  descend ; 

Around  ns  thick,  the  erowding  pillars  soar, 

Surpassing  all  we  ever  viewed  before, 

So  straight,  so  tall,  so  towMng  side  by  side. 

Each,  in  itself,  appears  the  forest's  pride ; 

A  thousand  fleets,  with  twice  ten  thousand  more, 

May  here  find  masts  in  everlasting  store; 

Here  melancholy  monks  might  moping  dwell, 

Nor  ray  of  sunshine  ever  reach  their  cell. 

Through  the  dread  twilight  reigning  horrid  here, 

In  holy  groans  their  relics  sad  revere. 

Great  solitary  shad«)8 1  so  still  and  deep. 

Even  passing  sighp  in  hollow  murmurs  creep  t 

The  silence  deep,  the  solemn  gloom  profound, 

The  venerable  piles  that  rise  around, 

Such  awe  inspire,  that  as  we  upward  gaze. 

In  whispers  low,  we  murmur  our  amaze. 

Queens  and  Suffolk  Counties. — General  remarks  relating  to  the 
woodlands  ofJjong  Island. — The  soil  of  the  island  differs  greatly  in  qual- 
ity and  material.  The  hilly  region  along  the  middle  part  is  largely  of 
nnmodifled  loamy  drift.  The  north  side  next  to  the  sound  is  of  similar 
material.  The  south  side  next  to  the  bay  and  ocean  is  more  sandy,  and 
is  a  plain,  gently  sloping  to  the  ocean.  That  part  of  this  plain  in  Suf- 
folk County  is  largely  covered  with  the  pitch-pine  { Finns  rigida)y  hard 
woods  occurring  in  many  places. 

In  relative  abundance,  the  trees  may  be  arranged  as  follows:  The  oak 
family  is  much  the  most  numerous ;  then  the  hickories,  chestnut,  and 
locust,  which  together  form  the  bulk  of  the  woodlands,  and  grow  with 
great  vigor  in  all  the  loamy  districts.  The  following  trees  are  common, 
but  are  not  so  abundant  as  to  form  a  prominent  feature  in  the  forests : 
Tulip,  sweet-birch,  sugar-maple,  linden,  white-elm,  cherry,  black- walnut, 
beech,  larch,  and  eminently  the  white-pine,  balsam,  poplar,  and  white 
birch.  Of  the  oaks,  the  white,  red,  and  yellow-bark  are  about  equally 
common.  Of  the  hickories,  the  white  is  most  abundant  The  sassafras 
wonld,  with  a  little  protection,  become  very  abundant,  but  is  hunted  for 
its  crooked  branches  and  roots,  and  scarcely  a  farmer  forbids  it. 

The  average  height  of  our  forests,  when  forty  to  fifty  years  old,  is 
about  70  feet.  They  are  usually  cut  at  that  age,  and  on  poor  soils 
wonld,  at  fifty  years,  be  not  over  60  to  65  feet.  The  chestnut  grows  to  a 
great  size ;  sometimes  5  or  6  feet  in  diameter  at  3  feet  from  the  ground. 
Tlie  white-oak  also  grows  to  a  large  size.  The  pitch-pine  forests  cover 
tbonsands  of  acres  of  the  sandy  land  of  Suffolk  County,  growing  slowly, 
and  almost  to  the  edge  of  sfdt  water.  It  is  mostly  sold  as  cord-wood, 
only  the  large  trees  containing  pitch  in  the  heart  wood.  The  white-pine^ 
once  abundant,  is  now  limited  to  one  or  two  small  forests,  but  would 
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grow  splendidly  if  set  out  for  forest  growth. — {Eliaa  LeiciSj  jr.y  Brook- 
lyn, N.  Y.) 

The  south  side  of  Long  Island  is  low^  and  elevated  bnt  a  few  feet 
above  the  sea.  It  is  mostly  sandy,  bat  in  some  parts  very  fertile.  The 
north  side  is  rough,  ranging  from  near  sea-level  to  200  feet  above  sea- 
level.  The  native  trees  are  oaks  of  various  species  (Querous  alboj  Q. 
corimea^  var.  tinctariaj  Q.  obtusUoba;  pitch-pine,  hickories,  Carya  mi- 
erocarpa^  and  0.  tommtosa)^  and  red  cedar,  which  occur  throughout  the 
whole  island.  The  locust,  tulip,  poplar,  wnite-elm,  and  chestnut,  which 
are  common  in  Queens  County,  become  less  eastward,  to  Biver  Head, 
70  miles  from  New  York,  but  east  of  this  do  not  grow.  The  locust  is 
destroyed  by  a  borer,  which,  of  late  years,  is  also  working  on  the  native 
trees  in  other  parts  of  the  island.  The  oak,  if  left  to  proper  age,  would 
be  suitable  for  ship-timber,  but  is  usually  cut  when  thirty  years  old  for 
cord-wood.  The  pine  is  also  cut  for  fuel,  but  sometimes  for  charooaL 
Hickory  is  chiefly  used  for  wagon-making. — {Edwin  8.  MiUer^  Wading 
Itiver,  N.  Y.) 

TioGA  County. — ^This  county  is  generally  hilly,  except  the  narrow 
valley  of  the  Susquehanna,  and  of  several  tributaries.  These  valleys 
are  about  800  feet  above  tide,  and  the  hills  from  500  to  700  feet  higher. 
In  clearing  lands  of  hemlock,  beech,  birch,  maples,  white  oak,  chestnut, 
and  several  other  hard  woods,  the  succeeding  growth,  if  allowed  to 
come  up,  is  pine,  hemlock,  sugar-maple,  black  birch,  and  beech,  all  of 
the  former  kinds,  and  especially  the  sumac  and  quaking  asp.  The  latter 
is  frequently  killed  by  borers,  after  getting  from  30  to  45  feet  high,  and 
6  to  7  inches  in  diameter.  The  wood  is  bored  in  every  direction.  Several 
indications  show  that  if  this  country  were  abandoned,  it  would  in  fifty 
years  be  a  dense  wilderness.  White  pines  will  sometimes  get  started 
in  fields,  and  we  have  a  number  of  second-growth  pine  groves  35  to  45 
years  old,  now  large  enough  for  2  to  3  saw-logs  to  each  tree.  We  have 
no  evidence  of  a  change  of  climate  since  settlement,  except  the  failure 
of  streams.  We  have  no  greater  droughts  than  we  had  when  the 
country  was  three-£Qurths  wooded,  I  remember  seeing  when  a  boy  a 
more  severe  drought  than  at  any  time  since.  There  has  been  no  forest 
planting,  but  every  year  more  or  less  clearing,  the  timber  being  cut  off 
and  burned. 

Some  55  or  60  years  ago,  a  high  hill  3  miles  south  of  this  in  Wind- 
ham, Pa.,  was  covered  with  large  hemlock  trees,  that  were  all  killed  in 
one  year  by  the  worms,  to  the  amount  of  hundreds  of  acres.  Some  years 
ago  the  hemlock  was  killed  in  patches  over  two  or  three  towns,  by  a 
kind  of  caterpillar  that  ate  off  the  leaves,  so  that  the  trees  died. — 
(Bohert  Howell^  Nichols,  N.  Y.) 

West  Chbsteb  County.— The  late  Horace  Greeley,  in  speaking  of 
the  available  opportunity  for  timber-culture  in  this  county,  remark^: 

I  am  confident  that  ten  thoueand  acres  might  to-morrow  he  ^ven  hack  to  forest  with 
profit  to  the  owners  and  advantage  to  all  its  inhahitants.    It  is  a  frait-growins,  milk- 

grodacing,  track-farming  oonnty,  closely  adjoining  the  greatest  city  of  the  New  World ; 
ence  one  wherein  land  can  he  cultivated  as  profitahly  as  almost  anywhere  else.  Yet 
I  am  satisfied  that  half  its  surface  may  he  more  advantageously  devoted  to  Umher 
than  to  grasif  or  tillage.  Nay,  I  douht  that  one  acre  in  a  hundred  of  rocky  land — that 
is,  land  rihbed  cr  dotted  with  rocks  that  the  har  or  the  rock-hook  cannot  liift  fix>m  their 
heds,  and  which  wiU  not,  as  yet,  pay  to  blast— is  now  tilled  to  profit,  or  ever  will  be  nntU 
it  shall  be  found  advisable  to  clear  them  utterly  of  stone  hi^aking  through  or  rising 
within  two  feet  of  the  surface.  The  time  will  doubtless  arrive  in  which  many  fields 
will  pay  for  clearing  of  stone  that  would  not  to-day.  These,  I  urge,  should  be  given 
np  to  wood  now,  ana  kept  wooded  until  the  hour  shall  have  struck  for  ridding  them  of 
every  impediment  to  the  steady  progress  of  both  the  surface  and  the  subsoil  plow. 
Were  all  the  rocky  crests  and  rugged  aodivities  of  our  county  bounteously  wooded 
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onoe  morei  aod  kept  bo  for  a  geDeration,  oar  floods  would  be  less  iDjorioiis,  onr  sprinp 
QofBdliDg,  and  our  streams  more  coDstant  and  eqoable ;  oar  blasts  woald  be  less  bit- 
ter, and  oar  gales  less  destraotive  tofrnit ;  wesboald  have  vastly  more  birds  to  deliffht 
as  with  their  melody,  and  aid  as  in  oar  not  very  sacoessfal  war  with  deyoaring  In- 
sects ;  we  shoald  grow  peachy,  cherries,  and  other  delicate  fraits,  which  the  yiolent 
caprices  of  oar  seasons,  the  remorseless  devastations  of  oar  visible  and  insect  enemies, 
have  all  bat  annihilated ;  and  we  shall  keep  more  cows  and  make  more  milk  on  two- 
thirds  of  the  land  now  devoted  to  grass  than  we  actaally  do  from  the  whole  of  it.  \ 
And  what  is  trne  of  West  Chester  is  measurably  true  of  evety  rural  county  in  the 
Union.— (  WhU  I  Know  of  Farming,  p.  51.) 

NEW  JERSEY. 

Ad  extensive  tract  in  the  eastern  part  of  this  State  has  a  light,  sandy  . 
soil,  not  adapted  to  agricoltnrey  but  profitable  for  the  growth  of  timber, 
if  it  were  not  for  forest  fires.  An  account  of  the  damages  done  by  these 
will  be  found  on  page  156.  This  State  has  long  ceased  to  produce  any 
forest  products  for  the  markets  of  noticeable  amount,  besides  fire-wood 
and  some  of  the  minor  products. 

Buried  cedar  timber  in  Southern  New  Jersey. 

An  interesting  subject,  connecting  the  most  recent  of  geological 
events  with  the  liying  vegetation  of  the  present  time,  is  observed  in  the 
swamps  of  Southern  Kew  Jersey,  where  there  are  manifest  evidences  of 
a  gradual  subsidence  of  the  country  and  the  slow  encroachment  of  the 
sea. 

An  enormous  quantity  of  white  cedar  timber  {Cupreseus  thuyaides)  is 
found  buried  in  the  salt  marshes,  sound  and  fit  for  use,  and  a  consider- 
able business  is  carried  on  in  mining  this  timber  and  splitting  it  into 
shingles  for  market.  In  some  places  it  is  found  so  near  the  surface  that 
fragments  of  the  roots  and  branches  are  seen  projecting  above  the  marsh, 
while  in  other  cases  the  whole  is  covered  with  smooth  meadow  sods,  and 
there  is  no  indication  of  what  is  beneath  till  it  is  sounded  by  thrusting 
a  rod  down  into  the  mud.  It  is  most  commonly  found  on  the  headwaters 
of  streams.  West  Greek,  East  Greek,  Dennis  Greek,  Great  Gedar  Swamp 
Greek,  and  their  small  branches  have  cedar  swamps  through  their  whole 
lengths. 

The  timber  which  is  buried  in  the  swamps  undergoes  scarcely  any 
change,  and  trees  which  have  been  buried  hundreds  of  years  are  as 
sound  as  ever.  It  would  seem  that  most  of  the  timber  which  ever  grew 
in  4he8e  swamps  is  still  preserved  in  them.  Trunks  of  trees  are  found 
buried  at  all  depths,  quite  down  to  the  gravel,  and  so  thick  that  in  many 
places  a  number  of  trials  will  have  to  be  made  before  a  sounding-rod 
can  be  thrust  down  without  striking  against  them.  Tree  after  tree, 
from  200  to  1,000  years  old,  may  be  found  lying  crossed  one  under  the 
other,  some  partly  decayed,  as  if  they  had  died  and  remained  standing 
a  long  time  and  then  been  broken  down.  Others  had  been  blown  down, 
and  some  had  continued  to  grow  for  a  long  time  after  falling,  as  known 
by  the  heart  being  much  above  the  center,  and  by  the  wood  on  the  under 
Bide  being  hard  and  boxy. 

'The  trees  lie  in  all  directions,  as  if  fallen  at  different  times,  and  their 
united  ages,  as  shown  where  trees  have  grown  since  others  had  fallen, 
amounts  to  some  thousands  of  years.  The  process  of  mining  this  timber 
is  as  follows :  With  an  iron  rod  the  swamp  is  sounded  till  it  hits  what 
is  thought  to  be  a  good  log.  Its  length  and  size  is  determined  by  the 
rod,  as  near  as  may  be.  A  hole  is  dug  with  a  sharp  spade  down  to  the 
log,  and  a  chip  obtained,  which,  by  its  smelly  shows  whether  it  wa»  a 
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toindfall  or  a  kreaJcdown,  If  the  former,  it  was  probably  sound  when  it 
fell  and  has  since  remained  so.  If  thought  worth  working,  the  matted 
roots  are  cat  away,  the  log  is  sawed  off,  and  when  loosened  it  at  once 
floats  in  the  water,  which  is  always  near  the  level  of  the  swamp.  Logs 
are  sometimes  worked,  thoagh  rarely,  to  a  length  of  thirty  feet. 

These  logs  come  up  with  as  mnch  buoyancy  as  newly-fallen  cedar,  not 
being  in  the  least  water-logged,  and  the  bark  on  the  under  side  is  quite 
fresh.  The  under  side  is  always  lightest,  and  turns  up  in  rising  to  the 
surface.  The  workmen  go  over  the  same  ground  again  and  again,  and  find 
new  logs  each  time,  the  lower  logs  probably  rising  in  the  mud  when  the 
roots  over  them  are  cut  loose,  and  the  logs  which  had  laid  on  them  are 
removed.  These  logs  are  found  not  only  in  the  swamp,  but  also  out 
in  the  salt-marsh  beyond  the  living  timber,  and  are  worked  below  present 
tide-level. 

Most  of  this  business  is  carried  on  in  the  neighborhood  of  Dennisville, 
and  in  some  instances  the  industry  has  proved  quite  profitable.  These 
facts  may  suggest  researches  in  other  regions  favorable  to  the  preserva- 
tion of  timber  in  swamps,  but  where  its  presence  in  profitable  quantities 
has  not  hitherto  been  suspected.^ 

BuRLmoTON  GouNTY.— Mr.  Charles  Stokes,  of  Bancodais,  Burlington 
Oounty,  New  Jersey,  now  in  his  eighty-seventh  year,  and  who  has  spent 
his  whole  life  in  that  section  of  Kew  Jersey,  writes  that  he  has  seen 
great  changes  in  the  forest,  but  no  perceptible  changes  of  climate,  his 
conclusions  being  ^^  that  seasons  differ,  but  nature  repeats  itself,  as  is  said 
of  history."  With  respect  to  change  in  forest  growth,  Mr.  Stokes  re- 
marks that  the  native  timber-trees  consisted  mainly  of  oak,  hickory, 
walnut,  chestnut,  gum,  maple,  and  red  and  white  cedar,  tulip,  poplar,  &c. 
The  oaks  were  the  white,  black,  red,  chestnut,  peach  or  willow,  turkey,  pin 
and  Spanish  oaks,  and  mostly  of  large  size  and  excellent  quality.  The 
pine  was  the  yellow  and  swamp  varieties,  which  formed  nearly  or  quite 
half  the  forests  of  the  eastern  part  of  the  State  bordering  upon  the  sea : 

About  the  beginning  of  the  present  centnxy  were  seen,  along  the  shore  of  the  Delas 
ware  River,  another  description  of  pine,  called  " spruce "  {Pinua  tnqp«),  which  ha- 
spread  extensively  in  an  easterly  direction,  by  the  seed  being  wafted  by  the  westerly 
winds ;  and  in  man^  places  where  lands  have  been  worn  out  under  the  former  system 
of  exhaustive  farming,  the  spruce  pine  has  taken  possession,  and  grown  in  an  aston- 
ishing manner ;  at  first  so  thick  as  to  be  almost  impenetrable  for  man  or  beast.  In  a 
short  time,  however,  the  weaker  part  would  die  out,  and  so  continue  to  thin  itself,  while 
the  stronger  would  increase  in  height,  and  in  a  few  years  be  fit  to  cut  into  cord-wood. 
When  fairly  set,  I  think  it  will  be  safe  to  say  it  will  grow  two  cords  of  wood  to  the  acre 
per  year.  It  is  thought  to  make  much  better  fuel  than  the  native  pine,  and  for  frame- 
work in  buildings  it  is  also  superior,  being  taller  and  of  greater  strength.  This  pine  has 
been  propagated  both  by  the  seed  and  also  by  transplanting  when  young,  as  a  profitable 
crop.  Sometimes  small  oaks  and  chestnuts  may  be  seen  amon^  'the  spruce-pines  when 
they  get  thinned  out  by  growth,  the  seeds  having  been  carried,  perhai>s,by  squirrels 
or  birds,  and  when  the  pines  are  out,  thev  having  possession  will  get  the  start  of  the 
seedling  pines,  and  so  grow  together,  and  soon  make  a  most  beautiful  and  valuable 
forest  of  tall,  slender,  and  straight  timber.  I  should  think  if  the  spruce  pine  a  year  old 
and  acorns  and  chestnuts  planted  at  about  the  same  time  on  suitable  or  worn-out  land, 
the  prospect  might  be  as  good  as  the  above,  which  has  in  so  many  instances  proved  a 
success.  The  red  cedar  has  been  extensively  spread  by  birds,  especially  along  fences, 
and  with  proper  care  may  be  made  both  ornamental  and  profitable.  The  white  cedar, 
that  grows  in  swamps  at  the  head- waters  of  the  rivers  emptying  into  the  ocean  and 

1  The  above  is  chiefly  derived  from  Professor  Gtorge  H.  Cook's  Geologif  of  New  Jeney 
(1868),  pp.  354-361,  where  further  details  and  severalengravings  are  given,  illustrating 
the  mode  of  mining  cedar-timber.  (See  also  Scheyichbi  and  the  Sirandy  by  Edward  S. 
Wheeler  (1876;,  p.  Ill,  and  LyelVs  Second  Visit  to  the  United  States^  i,  34.)  Mr.  Wheeler 
states  that  between  |9,000  and  $10,000  worth  of  shingles,  at  $15  per  M.,  have  been 
made  near  Dennisville  in  a  single  year  firom  this  buried  cedar.  The  larger  logs  are 
sometimes  sawed  into  boards. 
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BelAware  RiTer,  hare  been  oonyerted  into  shinglee,  lomber,  nod  fenoe-nuls,  and  when 
removed  the  yoang  growth  qaickly  follows,  mach  after  the  manner  of  the  growth  of 
the  sprnce-pine,  but  it  takes  a  longer  time  to  mature.  I  see  bat  little  difficnity  in  ac- 
connting  for  a  different  kind  of  timber  taking  the  place  of  a  growth  which  baa  been 
cut  and  removed.  Most  kinds  of  old  ripe  timber  never  sprout  so  as  to  make  a  forest 
after  being  felled,  giving  full  opportunity  for  the  spread  and  growth  of  the  seeds  of 
other  kinds  bron^t  bv  birds  or  otherwise,  to  vegetate  and  grow,  as  well  as  vonng 
trees  already  started,  which  may  grow  without  obstruction.  As  pine  stumps  do  not 
sprout,  their  reproduction  from  their  own  seed  is  not  easy ;  but  if  we  cut  ofir  a  second 
or  young  growth  of  oak,  we  find  the  succession  will  invariably  be  oak.  This  rule  will, 
I  believe,  govern  in  all  cases. 

The  value  of  the  new  growth  of  spruce-pine  depends  very  much  upon 
location  and  state  of  growth.  In  the  most  favorable  conditions,  Mr. 
Stokes  estimates  the  valne  from  $2  to  $4  on  the  stump,  and  the  yield 
at  fifty  cords  to  the  acre.  At  the  lowest  estimate  this  would  give  a 
value  of  $100  for  the  wood,  or  $120  for  the  wood  and  land.  The  time 
of  growth  before  cutting  Is  about  twenty -five  to  thirty  years.  The 
estimate  upon  this  basis  would  be : 

Value  of  land,  |20,  at  6  per  cent,  for  30  years. $36  00 

Taxes 14  00 

Total  cost  of  investment 50  00 

Profit,  $50,  to  which  might  be  added  $10  to  $20  per  acre,  by  a  proper 
mixture  of  chestnut.  Mr.  Stokes  remarks :  <<I  have  now  in  view  a  few 
acres  of  such  timber,  say  of  ten  years'  growth,  on  land  not  worth  $20 
per  ucre^  which  I  would  value  at  not  less  than  $100,  were  it  mine.'' 

PENNSYLVANIA. 

In  an  instrument  entitled  *^  Oonditions  and  Concessions  agreed  upon 
by  William  Penn,  Proprietary  and  Governor  of  the  Province  of  Penn- 
sylvania, and  those  who  are  the  adventurers  and  purchasers  in  the  said 
province,"  dated  July  11, 1681,  and  intended  as  a  Charter  of  Eights  to 
the  colonists,  the  following  provision  was  made  in  reference  to  the  main- 
tenance of  timber-supply,  which  is  fully  up  to  the  most  advanced  ideas 
of  modern  forestry : 

Xyni.  That  in  dearinfi;  the  ground,  care  be  taken  to  leave  one  acre  of  trees  for  every 
five  acres  cleared ;  especially  to  preserve  oak  and  mulberries  for  silk  and  shipping. 

We  are  not  informed  as  to  how  far  this  order  was  followed,  but  it  is 
probable  that  it  had  no  effect,  and  that  it  was  not  observed  in  a  single 
instance. 

This  State,  as  its  name  implies,  was  a  forest  region  when  European 
settlements  began,  and  from  an  early  period  to  the  present  time,  it  has 

K reduced  from  various  points  within  its  territory  large  amounts  of  tim- 
er and  lumber,  but  without  regard  to  reproduction  and  only  by  the  in- 
vasion of  some  new  region  as  an  older  one  became  exhausted.  The  coal- 
mines of  this  State  have  relieved  the  forests  from  the  necessity  of  sup- 
plying fuel,  to  a  very  large  extent;  but  have  at  the  same  time  created 
a  demand  for  timber  for  mining  purposes,  in  large  and  increasing 
amount. 

OeiMUS  of  lumber  production  in  Penwffflvo/nia  in  1810. 

Apparently  full  returns  of  the  lumber  manufacture  of  this  State  were 
made  in  1810,  it  being  the  only  statistics  of  the  kind  in  the  United  States 
that  were  reported  in  that  year  from  any  of  the  States,  with  any  appear- 
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ance  of  accuracy.    It  affords  an  item  of  mnch  historical  interest,  and  a 
striking  contrast  with  the  present  day. 
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Oomparing  these  returns  by  regions,  we  find  east  of  the  Sasqnehanna, 
in  the  counties  of  Berks,  Bucks,  Chester,  Dauphin,  Delaware,  Lancaster, 
Montgomery,  Northampton,  and  Philadelphia,  649  mills,  and  a  produc- 
tion of  23,491,198  feet,  or  about  30  per  cent  of  the  whole  quantity;  in 
I^orthumberland  Gonnty,  at  the  junction  of  the  two  main  branches  of  tiie 
Susquehanna,  115  mills,  making  6,540,000  feet;  on  the  east  branch  of 
that  river  (Luzerne  Oounty),  84  mills,  making  5,800,000  feet;  on  the 
west  branch  (Lycoming  Oounty,  now  the  great  center  of  this  business), 
40  mills,  making  3,370,000  feet;  along  the  northern  border  (Erie, 
McKean,  Tioga  and  Potter,  Warren  and  Wayne),  107  mills,  making 
8,884,000  feet.  On  the  Juniata  and  its  head  waters  (Bedford,  Oambria, 
Centre,  Clearfield,  Huntington,  and  Mifflin),  221  mills,  making  7,907,^22 
feet.  West  of  the  Susquehanna,  near  the  southern  border  (Adams, 
Cumberland,  Franklin,  and  York),  332  mills,  making  4,462,720  feet,  and 
in  the  western  part  on  waters  tributary  to  the  Ohio  (Allegheny,  Arm- 
strong, Beaver,  Butler,  Crawford,  Fayette,  Indiana,  Jefferson,  Meroert 
Somerset,  Venango,  Washington,  and  Westmoreland),  447  mills,  making 
13,381,800  feet. 
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lAmlber  prodwtian  of  Penn^jflvania. 

In  a  report  made  by  the  State  Board  of  Oentennial  Managers,^  the 
following  statements  are  made  concerning  the  timber  resources  of  this 
State: 

PeiiDiylTADia  at  an  early  day  became  prominent  in  the  prodaction  of  lamber.  Tbe 
pine  forests  of  the  Snsqnehanna  region  Isave  long  been  drawn  apon  forcontribntions  to 
the  lamber  wants  of  the  oonntrr,  the  supply  thence  obtained,  being  rafted  down  the 
Susquehanna  Hiver,  either  sawed  or  in  logs,  to  eastern  markets.  Later,  the  extensiye 
pine  forests  of  the  Allegheny  Valley  were  invaded,  and  Pittsburgh,  by  means  of  the 
rafUng  facilities  a£Ebrdea  by  the  Allegheny  River,  became  a  great  lumber  market,  sup- 
plying the  Ohio  and  Mississippi  Valleys  with  best  quantities  of  pine  lumber.  Other  sec- 
tions of  the  State,  as  well  as  the  two  prominent  sections  above  mentioned,  have  also  long 
furnished  considerable  supplies  of  hard-wood  lumber,  such  as  walnut,  maple,  cherry, 
hickory,  and  oak.  Since  about  ISBO^  tbe  manufacture  of  shocks,  for  use  in  the  West 
India  sugar  trade,  has  been  an  extensive  branch  of  the  lumber  interest  of  Pennsylvanin, 
tbe  oak  timlier  required  being  principaUy  found  on  the  eastern  and  western  slopes  and 
on  the  summit  itself  of  the  Allegheny  Mountains.  Although  a  large  part  of  the 
Allegheny  Valley  has  been  almost  denuded  of  its  pine  forests,  and  some  portions  of  the 
Susquehanna  lumber  region  have  shared  a  similar  fftte,  it  may  be  said  that  the  State  is 
■tiU  heavily  timbered,  and  that  many  years  must  elapse  before  its  forests  wiU  dis- 
i^pear. 

A  more  detailed  account  of  the  lumber  business  of  the  Allegheny  re- 
gion is  given  by  Mr.  Samuel  P.  Johnson,  historical  sketch  of  Warren 
Oounty,  in  EgU?s  History  of  Pennsylvania :  * 

Almost  the  exclusive  occupation  of  the  first  settlers  was  the  manufacture  of  pine 
lumber.  This  continued,  with  some  exceptions,  for  the  first  twenty  years.  Still,  very 
ecurly  in  the  century,  necessity  compeUed  the  cultivation  of  the  soil  to  some  extent, 
even  by  the  lumbermen.  •  •  •  The  northern  part  of  the  county,  generally  covered 
with  hard  wood,  beech  and  maple  predominating,  was  found  to  be  well  adapted  to  both 
grazing  and  grain-raising.  •  •  ^  The  lumberine  business,  commenced  nearly  with 
the  present  century,  e^diibited  its  infancy  and  primitive  character,  for  many  years,  in 
virater-mills  and  single  upright  saws,  driven  by  overshot  or  flutter  wheels,  working 
only  at  certain  stages  of  water,  and  suoject  to  suspension  by  ice,  flood,  and  droughts.  A 
mill  that  could  cut  100,000  feet  per  annum  was  considered  a  good  investment.  Float- 
ing lumber  to  market  in  rafts  was  commenced  by  Daniel  Jackson  on  the  Conewango,  and 
by  Darius  and  Jose[>h  Mead  on  the  Brokenstraw  in  1801.  For  halting  and  tying  up 
rafts,  halyard  and  hickory-splint  cables,  were  mostly  used  for  several  years,  the  latter 
being  manufactured  by  George  Gregg,  on  the  Brokenstraw. 

In  1805,  a  new  trade  sprung  up  in  the  boating  of  seasoned  lumber  from  tbe  Broken- 
straw  to  New  Orleans.  *  •  •  Such  lumber  brought  there  |40  per  fhoosand  feet. 
From  this  smaU  beginning  the  lumber  business  •  •  *  acquired  huge  dimensions, 
nntn  at  the  spring-time  fteshets  these  streams  would  seem  almost  covered  for  miles 
with  floating  rafts.  Pittsburg,  Wheeling,  Cincinnati,  Louisville,  Saint  Louie,  and  other 
intermediate  towns  had  grown  up  in  tbe  mean  time,  and  opened  their  markets  for  lum- 
ber. Reaction-wheels,  steam-mills,  circular  and  gang  saws  had  superseded  the  flutter- 
wheel  and  the  lonesome  single  saw,  and  millions  of  feet  were  now  made  where  thou- 
sands were  before. 

Th's  business  reached  and  passed  its  summit  between  the  years  1832  and  1840,  when 
it  took  a  downward  grade,  and  has  now  by  the  failure  of  the  timber  dwindled  to  a 
mere  fhtction  of  what  it  was.  •  •  •  Perhaps  the  most  important  branch  of 
manufacturing  industry  of  modem  growth  are  the  tanneries  that  within  a  few  years 
have  discovered  and  commenced  to  utilize  the  immense  forests  of  hemlock  that  covered 
large  portions  of  the  county,  especially  that  part  east  of  the  Allegheny  River.  Sis 
large  tanneries  and  several  small  ones  have  recently  commenced  the  consumption  of 
hemlock  bark,  and  are  making  sad  havoc  of  the  native  deer>parks.  These  establish- 
ments require  large  investments  of  capital,  and  are  now  one  of  the  most  important 
and  successful  industries  of  the  county. 

The  white  pine  of  Pennsylvania,  was  somewhat  limited  to  specific 
ranges  and  elevations,  and  was  fonud  firrowing  to  great  size  in  tbe  north- 
em  and  central  portions  of  the  State.    Potter  Connty  was  peculiarly 


1  Feiinaylvama  and  the  Centennial  EscpoeiHan  (1878),  voL  I,  part  ii,  p.  155. 
•lUuetraied  HUtary  of  Pennejflvania  (1876),  p.  1135. 
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well  timbered,  and  that  region  aronnd  the  headwaters  of  the  rivers«  bat 
the  best  of  this  has  been  Inmbered  off,  much  of  it  going  by  canals  to 
Albany.  Another  tract  in  Elk  Oonnty,  covered  the  divide  between  the 
Sinnamahoning  and  the  Glarion.  This  timber  was  sometimes  of  great 
dimensions,  and  sometimes  dividing  near  the  root,  doubtless  from  some 
accident  by  reason  of  snows,  or  from  loss  of  terminal  bad  fo)m  insects 
or  other  caase,  so  that  the  two  tranks  grew  from  one  root  A  single  tree 
is  described  from  this  region  that  made  13,100  feet  of  lumber.  Another 
range  of  white  pine  lay  west  of  the  Delaware,  northward  from  Lacka- 
waxen,  and  between  the  Lackawaxen  and  Panpack  Creek,  in  Wayne  and 
the  northern  part  of  Lazeme,  Wyoming,  and  Snllivan,  along  the  region 
drained  by  the  North  Branch  of  the  Susquehanna,  but  this  has  been 
mostly  cleared  off.  The  principal  pine  district  now  worked  is  on  the 
West  Branch  and  its  tributaries,  the  production  from  whence,  from 
1851  to  1876,  inclusive,  is  estimated  to  have  been  about  six  billion  of 
feet.    This  vast  amount  represents  an  area  of  about  2,100  square  miles. 

The  rafting  business  upon  the  Susquehanna  began  about  1807,  when 
two  brothers  named  Phelps  conducted  the  first  raft  of  spars  down  from 
Owego,  N.  Y.,  and  sold  for  25  cents  per  cubic  foot.  The  business  has 
continued  till  the  present  day,  but  is  declining  in  importance  every 
year.  The  best  days  of  rafting  in  this  river  were  from  1833  to  1840, 
when  the  amount  was  several  times  greater  than  at  present 

From  2,0(K)  to  2,500  rafts  of  hewn  timber  are  started  every  year  from 
the  headwaters,  and  1,000  to  1,200.  and  sometunes  1,500  reacln  tide- 
waters. They  will  average  6^000  cubic  feet  to  the  raft  There  are  also 
a  few  spar  raits.  The  principal  distributing  point  is  at  Port  Deposit, 
in  Maryland,  on  the  east  side,  and  not  far  fh>m  the  mouth  of  the  river. 
The  largest  part  goes  to  Philadelphia,  and  the  next  largest  to  New  York, 
the  rafts  being  towed  through  the  canals.  Baltimore  and  other  markets 
receive  the  rest 

In  former  days  a  great  number  of  board-rafts  came  down  with  the 
springfloods.  They  contained  about  54,000  feet,  board  measure,  but  now 
with  increased  fitcilities  65,000,  70,000,  and  even  80,000  feet  can  be 
floated  on  one  raft.  About  20,000,000  feet  of  boards,  manufactured  in 
mills  above,  are  brought  down  every  year  in  rafts  and  boats,  and  dis- 
tributed at  jPort  Deposit,  and  from  seven  to  nine  millions  at  other  points. 
But  few  shingles  are  brought  down,  but  about  2,000,000  Michigan 
shingles  are  brought  annually  to  Port  Deposit  for  distribution  with  tim- 
ber and  lumber,  to  various  markets.  Formerly  large  amounts  of  staves 
and  heading  were  brought  down  upon  rafts,  but  now  the  amounts  are 
much  reduced,  and  they  are  brought  in  boats. 

In  the  spring  of  1873  an  ice  dam  was  formed  near  Port  Deposit, 
which  did  a  vast  amount  of  damage  to  the  property  of  the  place,  and  to 
the  lumber  business  of  that  season,  the  effects  of  which  are  still  felt 

It  may  not  be  unprofitable  to  notice  how  prices  have  changed  at  Port 
Deposit  since  an  early  period  of  the  lumber  trade. 

From  1833  to  1835  the  average  price  of  common  pine  lumber  was  $7 
to  98  per  thousand  feet,  the  highest  being  about  $10.50.  Now  boat- 
lumber  averages  about  $22.  The  best  grades,  then  $18  to  $20,  are  now 
$35  to  $42. 

Square  pine  timber,  then  worth  5  to  8  cents  or  sometimes  10  to  12 
cents  the  cubic  foot,  now  sells  at  16  cents,  and  in  1873  it  was  20  to  25 
cents.  White-oak  hewn  timber,  then  12  to  14  cents,  is  now  20  to  22 ; 
and  in  its  highest  rates  of  1871-'72,  it  was  30  to  35  cents. 

The  West  Branch  Ganal  was  finished  October  15, 1835,  and  opened 
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an  active  business  in  the  lumber  trade  along  its  route,  which  continued 
till  the  money  crisis  of  1837. 

The  lumber  business  began  at  Lock  Haven  about  1850(  and  at  Will- 
iamsport  about  1852.  Phelps  &  Dodge  began  at  Pine  Greek  in  1849. 
At  the  beginning  of  1866  there  were  30  mills  at  Williamsport,  with 
3,229  saws,  and  employing  763  men.  The  capacity  of  these  mills  was 
995,000  ieet^  84,000  shingleiB,  187,000  lath,  and  24,800  palings  a  day  of 
twelve  hours.  At  the  beginning  of  1876  there  were  26  mills,  with  a 
capacity  of  316,000,000  feet  per  annum. 

This  region  has  since  maintained  its  prominence  in  the  maufacture  of 
lumber,  as  will  be  seen  from  the  following  statements : 

Shipments  of  lumler  from  WiUiamspori,  Pa,,  since  1869. 


1869 

Feet 
186,  GT6, 850 
250,764,078 
269.863,399 
198.506,702 
243,46:^'ld9 

1874 

Feet 
236,806,289 
18%  131. 421 
179,298,191 
185,925,393 

1R70 

1875 , 

1871 

1876 

l.^i 

1877 

1673 

Total  in  nine  years 

1,936,434,805 

The  production  in  1875  was  39,501,000  at  Lock  Haven,  17,743,695 
south  of  Troy,  9,240,516  at  Renovo,  and  2,990,434  at  Larry^s  Creek, 
making  254,657,065  lor  the  whole  valley.  The  loss  by  fire  in  1875  was 
reported  at  2,000,000  feet. 

The  season  capacity  for  day  sawing  at  Williamsport  is  382,000,000 
feet  a  year,  and  at  Lock  Haven  71,000,000.  The  number  of  establish- 
ments and  kinds  of  saws  used  are  as  follows : 


§ 

a 


Kumber  of  hnnberlDg  e«tab!i«hmeDta . 
Kind  of  sawansed 


fOang 

J  Circular 

•iMulay 

(Gang-edgera. 


35 
68 
13 
41 


The  West  Branch  Boom  Company  of  Lock  Haven  was  organized 
March,  1849,  and  has  a  capacity  of  72,000,000  feet,  the  Sunbury  boom, 
built  in  1872  and  remodeled  in  1873,  was  constructed  by  lumbermen  at 
Williamsport  as  a  protection  against  accidents  at  high  floods,  and  has 
a  capacity  of  100,000,000  feet. 

The  West  Branch  Lumbermen's  Exchange  was  incorporated  under  an 
act  of  the  legislature  in  March,  1872,  and  has  its  ofiSce  at  Williamsport. 

30  F 
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Lumber  rqfted  out  of  the  Suequehmnna  hoom,  at  Williameport,  Pa.f  einee  1862. » 


Tears. 

1^  of  logs. 

Feet. 

lOft. 

Years. 

Na  Of  logs. 

Feet 

Avera^ 
feel  in 
log. 

1869 

1863 

1864 

1865 

1866 

1867 

196,953 
405,175 
511.549 
379.399 
615.373 
833,388 
853.663 
1,080,511 
1,099.777 

37,853.021 

76, 475, 836 

96,595,681 

79, 491, 468 

118.831,494 

163,196,511 

165.338,389 

833,060,305 

995,180,973 

193 
188 
189 
191 
193 
195 
193 
906 
904 

1871 

1879 

1873 

1874 

1875 

1876 

849.199 
1.484.103 
1.583.4C0 

089.586 
1,096.897 

166.661,181 

997, 185, 652 

318, 343. 719 

180,734,382 

910,746.956 

134,396,293* 

106,944,257* 

196 
900 

901 
183 
19i 

1868 

1877 

1869 

Ig70 

Total... 

11,970.956 

9,573.965,701 

Comparative  production  of  lumber  in  the  Susquehanna  Valley  in  1876  and  1877. 


1877. 


WllUamsport .. 
Lock  Haven ... 
Soa-liof  Troy  . 
Larry's  Greek.. 
BenoTO 


179,998,191 

99,915,000 

16.688,450 

2,339.906 

5,317,070 


183,925,393 

34,641,000 

15,1  9,200 

9.477.985 

9.785^880 


Total 933.551.617 


240, 969;  398 


Comparative  amount  of  lumber  shipped  from  Williamsporif  Pa,,  during  the  laet  tiro  years. 


1877. 


Philadelphia  and  Brie  Bailioad 

Oatawisea  Bailroad 

Canal 

Total -.. 


68,695.000 
63.148.315 
47.454,876 


65,369.800 
69,244.250 
51,311.343 


179.298.191 


185,925,393 


Ustimated  quantity  of  standing  timber  in  Pentisylvania  (1873). 

A  report  made  to  the  National  Lnmberman's  Association,  at  SaginaWi 
in  1873,  by  G.  W.  Lentz,  of  Williamsport,  from  a  committee  previoasly 
appointed,  showed  the  following  estimated  quantities  of  standing  white- 
pine  timber,  in  board  measure,  in  the  several  lomber  districts  of  Penn- 
sylvania : 

Feet. 
300,000,000 

Pine  Creek  and  its  branches 130, 000,000 

Yonng  Woman's  Creek 75,000,000 

Kettle  Creek  and  its  branches ^ 15, 000, 000 

Cook's  Rail 75,000,000 

>  The  Sasquebanoa  Boom  Company  was  Inoorporated  by  spedal  act  March  26, 1846,  for  oonstmeting 
npon  the  West  Branch  of  the  Susqaehanna,  between  WUliamsport  and  the  month  of  Qnineshehocqne 
Creek  snch  stmctnres  as  might  be  necessary  for  stopping  and  secoring  logs,  masts,  spars,  and  other 
floated  timber.  Various  supplements  to  the  original  bill  have  been  passed,  and  mnch  litigation  and 
angry  controversy  has  arisen  oetween  the  company  and  those  osing  its  privileges,  chiefly  with  refer- 
ence to  the  rates  of  toll  that  should  be  charged  npon  logs  secnred  and  sorted  oy  the  company.  The 
capital  is  1750,000 ;  shares,  |100.  The  original  capital  was  110,006.  There  was  no  organization  effbotod 
nntil  November  5. 1849,  and  no  boom  finished  till  1851.  A  rival  boom  company  was  started  at  Loyal- 
stock,  below  Williamsport,  bat  the  two  companies  were  consolidated  in  1858.  In  1860  the  boom  was 
broken  by  a  flood,  and  logs  amounting  to  50,000,000  feet  were  lost.  In  September,  1861,  the  fitilore  of  a 
dam  at  Lock  Haven  occasioned  another  largo  loss.  The  ice  in  1868  tore  away  34  cribs,  and  other  losses 
have  occurred  fh>m  time  to  time.  The  structure  consists  of  a  series  of  piers,  SO  by  40  feet,  placed  100 
feet  apart,  made  of  cribs  of  timber  flUed  with  stones,  and  carried  of  this  size  to  the  level  of  low  water. 
The  side  upstream  is  then  made  sloping,  so  that  the  cribs  are  90  feet  square  at  the  top,  and  520  feet  or 
more  above  the  usual  level  of  the  river.  Between  these  piers  timbers  are  secured,  which,  rising  or  fall- 
ing with  the  river,  hold  whatever  logs  there  may  be  contained.  •  At  the  receiving  basin  the  Togs  are 
sorted  and  floated  down  to  the  mills.  There  are  now  about  400  cribs  and  10  miles  of  boom.— (fltMory 
of  the  Susquehanna  Boom  Company /Tom  1846  to  1876—^.,  11. 

<  The  secretary  of  the  company  in  reporting  these  quantities  remarks  that  they  simply  represent 
what  passed  through  the  booms.  In  addition  to  this,  there  was  a  large  amount  each  year  brought  down 
the  canal  from  Lock  Haven,  and  delivered  to  mills  at  Williamsport,  of  which  he  hsd  no  official  report. 
He  estimated  that  this  would  increase  the  amount  manufactured  at  their  various  mills  during  the  sea- 
son of  1877  to  about  300,000,000  feet.  Wo  have  not  at  hand  the  means  for  determining  whether  Um 
preceding  amounts  require  a  like  modificatioii. 
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Feet 

Hnnt'sRan 50,000,000 

First  forks  of  the  SiDnimahoning  and  branches 30, 000, 000 

Anderson's  Creek  and  branches 150,000,000 

Snsqaehanna  River  and  small  branches 300,000,000 

Clearfield  Creek  and  branches .' 100,000,000 

Moebannon  Creek  and  branches 100,000, 000 

Driftwood  and  branches  of  Sinnims^oning 50,000,000 

Mosqoito  Creek,  below  Clearfield 225,000,000 

Wickoff  Ran 60,000,000 

Baker  and  other  runs 75,000,000 

Beech  Creek,  4&0 60,000,000 

Other  small  streams 515,000,000 

Total  on  all  streams  east  of  the  Alleghanies 2,300,000,000 

Total  on  all  streams  west  of  the  Alleghanies * 1,000,000,000 

Total  white  pine 3,300,000,000 

Hemlock  in  Pennsylvania 7, 000, 000,000 

Hard-woods  fit  for  saw-logs 4, 000, 000, 000 

Statements  have  been  published,  numeroasly  signed  by  owners  of 
timber  lands  and  operators  in  lumber,  to  the  efifect  that  the  amonnt  of 
pine  on  the  Susquehanna  and  its  tributaries  does  not  exceed  2,500,000,000 
feet.  The  reader  must  form  his  own  judgment  upon  the  reliability  of 
these  statements  by  interested  parties. 

YIRaiNIA. 

A  recent  survey  of  this  State  and  its  resources'  divides  the  State  into 
six  natural  regions,  each  of  them  being  well  defined  by  topographical 
features,  and  to  a  considerable  extent  by  similarity  of  geological  forma- 
tions, soil«  surfjice,  natural  timber  products,  and  capacity  for  agricul- 
tural productions.    Their  leading  characteristics  are  as  follows: 

1.  TiDS-WATER  Virginia  is  the  eastern  and  southeastern  part,  bor- 
dering 107  miles  on  I^orth  Carolina  and  120  miles  on  the  Atlantic,  and 
by  an  irregular  line  of  150  miles  along  the  west  on  the  Middle  Gountry. 
It  is  in  an  irregular  quadrilateral,  averaging  114  miles  in  length  from 
north  to  south,  and  90  in  width  from  east  to  west,  with  an  area  esti- 
mated at  11,350  square  miles,  including  2,500  miles  of  valuable  tidal 
waters.  It  is  everywhere  penetrated  by  bays  and  tidal  waters,  with  1,500 
miles  of  shore-line,  and  the  waters  that  flow  through  this  region  drain 
some  50,000  square  miles.  It  is  divided  into  nine  principal  peninsulas 
and  many  smaller  ones. 

2.  The  Middle  Country,  extending  from  the  head  of  tide  to  the  foot 
of  the  low  broken  ranges  that*  under  the  names  of  Eittootin,  Bull  Bun, 
Tew,  Clark's,  South  West,  Carter's.  Green,  Findlay's,  Buflalo,  Chand- 
ler's, Smith's,  &C.,  mountains  and  hills,  cross  the  State  from  the  Potomac, 
near  the  northeast  corner  of  Fairfax  County,  southwestward  to  North  Car- 
olina. They  may  be  called  the  '^Atlantic  Coast  Eange."  The  base  of  this 
triangular  area  is  120  miles  on  the  line  of  North  Carolina,  174  on  its  east- 
em  side,  and  216  on  its  western,  with  an  area  of  about  12,470  square  miles. 
It  is  a  great  moderately  undulating  plain,  from  150  to  200  feet  above 
tide  at  the  eastern  margin,  and  300  to  500  along  the  northwestern.  Its 
forests  have  much  of  the  evergreen  species. 

3.  Piedmont  Virginia  is  a  long  narrow  belt,  244  miles  long,  stretch- 
ing across  the  eastern  base  of  the  Blue  Eidge  from  Maryland  to  the  Dan, 

>  Virginia  ;  a  OeograpMoal  and  Political  Summary,  emhracina  a  deacriftum  9f  /Ao  SiaU^ 
its  geology,  soils,  minerals,  and  olimate  ;  its  animdl  and  vegetable  producmns  ;  man'ufactwr- 
ing  and  commercial  faciUHes ;  religious  and  educational  advantages;  internal  improvements 
and  form  of  government.  Prepared  and  published  under  the  sapervision  of  the  Board  of 
ImiDigratfoQy  and  by  anthoiity  of  law,  1876,  pp.  320.  This  work  was  chiefly  prepared 
by  HaJ.  Jed.  Hotchkiss,  of  StanntoD,  Va.  .     ^^  ^^  r^ .  ^ 
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in  North  Carolina,  varying  in  width  form  20  to  30  miles,  and  with  an 
area  of  6,680  square  miles.  The  surface  varies  between  2U0  and  500  on 
the  east,  and  from  600  to  1,200  on  the  west  side.  The  Blue  Bidge  varies 
from  2,000  to  4,000  feet,  its  general  elevation  being  2,500,  and  its  highest 
point,  near  Tennessee,  5,630  feet. 

4.  The  Blue  Eidge,  310  miles  long,  for  two-thirds  of  its  length  is 
embraced  in  the  Valley  and  Piedmont  counties,  which  have  their  com- 
mon lines  on  its  water-shed.  It  varies  from  3  to  20  miles  in  width,  with 
an  area  of  nearly  2,500  square  miles.  It  increases  in  elevation  toward 
the  southwest,  is  generally  of  a  deep  blue  at  a  few  miles  distance,  and 
consists  of  a  series  of  domes  connected  by  long  ridges  meeting  between 
the  high  points  in  gaps  or  notches  and  sending  out  long  spurs  io  all 
directions  from  the  general  range,  more  especially  on  the  eastern  side, 
and  these  again  sending  out  others,  giving  great  variety  to  the  surface 
and  exposure. 

5.  The  Great  Valley  of  Virginia  is  the  belt  of  limestone  west 
of  the  Blue  Eidge  and  east  of  an  interrupted  range  of  mountains  of 
various  local  names  on  the  west.  It  extends  from  the  Potodiiac  to  Ten- 
nessee, a  distance  of  330  miles,  of  which  25  at  the  north  end  are  in 
West  Virginia.  It  is  drained  by  the  Shenandoah  to  the  extent  of  136 
miles,  the  James  50  miles,  the  Boanoke  38  miles,  the  Kanawha  or  New 
Biver  54  miles,  and  the  Holston  or  Tennessee  52  miles.  The  elevations 
are  242  feet  at  the  Potomac,  453  at  the  forks  of  the  Shenandoah,  1,000 
at  Port  Bepublic,  1,863  at  the  Augusta  Summit,  706  at  the  James  Biver, 
1,293  at  the  next  summit  southward,  825  (!)  at  the  Boanoke,  2,049  at 
Ohristianburg,  1,780  at  New  Biver,  2,594  at  Mount  Airy,  and  1,678  at 
the  Tennessee  line.  It  is  a  region  of  great  natural  fertility  and  fine  re- 
sources.   It  is  remarkably  adapted  to  the  growth  of  wheat. 

6.  Appalachian  Virginia. — This  is  a  mountainous  region,  with  long 
parallel  valleys  running  from  northeast  to  southwest,  separated  by  long, 
narrow  mountains.  In  crossing  this  region  to  the  northwest,  one  must 
cross  from  six  to  ten  of  these  mountain  ridges  and  as  many  valleys. 
In  Virginia,  this  belt  is  260  miles  long  and  from  10  to  50  miles  wide. 
The  heads  of  the  valleys  are  2,000  to  2,800  feet  above  tide,  and  the  wa- 
ters often  flow  both  ways  out  of  the  depression.  There  are  four  princi- 
pal drainages  of  this  part,  the  James  Biver^  the  Kanawha  or  New  Biver, 
the  Tennessee,  and  the  Big  Sandy.  This  is  a  pastoral  region,  its  cool| 
moist  air,  and  fertile  soil  being  finely  adapted  to  the  growth  of  grass. 

Woodlanda  in  ike  several  regions  of  Virginia  reported  as  included  in  farms  in  1860  and  1870.^ 


Segiona. 

1860. 

1670. 

Tide-vater ;. 

4,139.389 
3,148.376 
1.840.149 
413.944 
1.810.5W 
l.TOf.ge? 

],715,»U 

S.  347.  OK 

1.3SS.:93 

349,3^1 

Middle 

PiedmoDt 

Blue  Ridge 

TheVoIlov 

],457.14« 
1,073,385 

Total 

13,061,357 

8^294. 73i 

The  whole  of  Virginia  was  naturally  timbered,  and  no  difiiculties  are 
met  with,  either  in  soil  or  climate,  in  planting  trees  successfully  in  ever^ 
part.    In  many  portions  of  the  tide- water  region,  where  the  soil  is  light, 

1  It  woald  lead  to  error  if  supposed  that  the  actaal  amonnt  of  woodlanda  had  de- 
creased in  the  propor  ion  or  to  the  degree  indicated  in  this  table.  The  differeDce  may 
probably  be  ascribed  in  a  great  degree  to  omi(«ions  in  the  returns  of  1870.  So  oiibM- 
isfactor^,  indeed,  was  the  census  of  1870,  that  the  enumeration  of  I860  was  taken  as 
the  basis  of  estimates  in  the  survey  above  noticed. 
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tbe  lauds  coald  be  planted  with  timber  wore  profitably  than  any  other 
crop.  The  survey  above  cited,  makes  the  following  statements  concern- 
ing the  timber  resources  of  the  State : 

'Ude-vater  has  erteDsive  forests  of  yellow  Virginia  pine,  oak,  cypress,  cedar,  locnet, 
&o.,  from  which  large  quantities  of  sawed  Inm^r  and  timber,  staves,  heading,  boop- 
poles,  sbingles,  riMlway- ties,  fire- wood,  &o.,  are  constantly  sbipped,  very  often  from  the 
edge  of  tbe  forests,  since  vessels  can  penetrate  all  portions  of  the  section,  directly  to 
all  the  seaboard  markets  of  the  ccnntry.    Sumac  is  here  an  abundant  shrub.  ^ 

The  Middle  Begion  has  large  areas  of  superior  bard  pine,  black,  white,  and  other  oaks, 
hickory,  locust,  persimmon,  gum,  cedar,  holly,  and  other  trees  from  which  much  lum- 
ber, bark,  &c.,  are  produced  for  market.  Sassafras  and  sumac  are  plentiful,  and  the 
former  could  be  made  a  staple  crop  on  ridge  lands,  for  the  production  of  oil. 

Piedmont  has  considerable  forest  lands,  with  many  species  of  oak  and  hickory,  and 
of  tulip- poplar,  black  walnut,  locust,  cedar,  chestnut^,  pine,  and  other  timber  trees, 
but  it  can  hardly  be  considered  a  source  of  supply  of  timber  for  exportation,  save  in  a 
few  localities.    Sassafras  and  sumac  abound. 

The  Blue  Bidge  is  mostly  covered  with  forests  of  white,  black,  red,  and  rock  oak, 
hickory,  chestnut,  locnst,*bircb,  some  excellent  yellow  pine,  and  other  trees.  This  sec- 
tion has  furnished  great  quantities  of  charcoal  for  the  manufacture  of  iron  from  the 
ores  on  its  western  margin,  and  it  will  long  remain  a  source  of  supply  as  the  forests 
renew  themselves  rapidly.  The  timber  snpplv  of  pine  and  other  woods  for  the  eastern 
part  of  the  valley  is  drawn  from  the  Blue  Ridge.  There  is  found  much  valuable  hard 
wood;  as  hickory  and  oak,  for  wagons  and  agricultural  implements.  It  is  yet  to  become 
an  important  source  of  supply  for  oak-bark. 

The  Valley  has  nearljr  half  its  surface  covered  with  a  growth  of  oaks,  hickories,  and 
locusts,  interspersed  with  b^ack  and  white  walnuts,  and  yeUow  and  other  pines,  having 
an  age  of  one  hundred  and  fifty  to  two  hundred  years.  This  timber  while  not  the 
largest,  is  of  very  exceUent  quality,  and  is  suited  for  many  manufactures.  The  slaty 
lands  abound  in  sumac 

JppaJnchia  is  both  rich  Budpoor  in  forestal  wealth.  On  the  Sandstone  Mountain  ranges, 
and  in  the  slate  and  shale  valleys,  the  trees  are  small,  but  the  growth  is  dense,  of  oaks 
and  other  hard  woods,  pines,  ^c,  good  for  charcoal,  with  larger  trees  in  the  hollows 
and  more  fertile  spots.  On  the  limestone  ridges  and  adjacent  valleys,  as  also  in  the 
calcareous  and  some  shale  valleys,  oaks,  wiunuts,  white  and  yellow  tulip-poplars, 
birches,  beeches,  locusts,  cherries,  sycamores,  and  other  timber  trees  are  found  to  grow 
to  a  large  size,  often  several  feet  in  diameter,  and  to  a  great  height.  Only  portions  of 
this  region  have  been  reached  by  railroads,  and  extensive  forests  of  excellent  timber 
remain  without  means  for  reaching  markets.  There  are  some  forests  of  white  pines 
and  other  conifers,  but  these  timbers  are  not  abundant  as  forests  in  this  region.  Tim- 
ber for  coaling  is  abundant,  and  various  medicinal  plants  grow  in  the  forest  shade. 
Wild  fruits  are  also  found  in  abundance,  and  some  reach  the  market,  either  dried  or 
canned.    Nuts  of  various  kinds  abound  in  many  places. 

NOBTH  CABOLINA. 

The  State  of  North  Oarolina  presents  a  great  variety  of  vegetation,  as 
it  occupies  a  place  intermediate  between  northern  and  southern,  and 
extends  from  the  sea-coast  to  the  highest  elevations  found  east  of  the 
Mississippi.  Its  flora  may  be  divided  into  lower  or  maritime,  middle, 
and  upper  or  mountain  districts.' 

The  lower  district  may  be  easily  divided  into  three  botanical  regions. 
The  first  includes  only  the  line  of  sea-coast  which  produces  maritime 
species,  or  those  that  grow  only  within  the  influence  of  tbe  sea-air,  such 
as  the  live-oak  and  palmetto.  The  second  extends  inland  as  far  as  the 
long  moss  is  produced ;  and  the  third  extends  to  the  middle  district  A 
line  drawn  from  Blakely  on  the  Boanoke  in  the  direction  of  Cheraw  on 
the  Pee  Dee  will  very  nearly  mark  the  western  bounds  of  the  lower  dis- 
trict, although  the.  actual  line  is  as  irregular  as  the  coast,  and  there  is 
some  overlapping  of  this  with  the  adjoining  district  on  the  west.  It 
embraces  the  pines,  of  which  there  are  eight  species,  the  most  important 

>The  production  is  entirely  from  the  wild  shrub,  no  results  of  cultivation  having 
yet  appeared,  although  it  is  understood  that  some  attempt  has  been  made  to  introduce 
the  Sicilian  sumac.  In  1870,  over  1,900  tons,  ground  and  crude,  were  shipped  from 
Richmond,  and  the  same  year  a  mill  at  Winchester  ground  800  tons,  valued  at  (75,000. 

8  The  Woody  PlanU  of  North  Carolina,  by  Rev.  M.  1.  Curtis,  D.  D.,  p.  x. 


Digitized  by 


Google 


470 


FOREST  BESOUBCES  OF  NORT&  CAROLINA. 


being  the  long-leaf  pine  {Pinus  australis)^  wbicb  is  limited  to  this  part 
of  the  State,  and  forms  a  promineDt  article  of  manufacture  and  a  source 
for  the  production  of  turpentine.^  It  covers  an  area  of  nearly  15,000 
square  miles.*  The  yellow  pine  (P.  mitis),  is  an  important  building  tim- 
ber throughout  the  State.  The  white  pine  (P.  strobus)j  is  limited  to  the 
spurs  and  plateaux  of  the  mountain  regions,  where  it  grows  in  some 
places  abundantly  and  of  large  size.  The  other  species  are  less  widely 
distributed,  andiess  valuable,  except  the  Pintis  taediaj  which  in  the  east- 
ern section  grows  to  a  large  size,  and  furnishes  an  excellent  timber. 

The  middle  district  reaches  westward  to  the  foot  of  the  Blue  Eidge,  and 
is  characterized  by  the  predominance  of  oaks,  of  which  there  are  about 
twenty  species,  of  which  the  white  oaks  (Quercm  alba^  Q.  obtmiloba^  or 
''  post  oak,"  and  Q.  prinus),  are  most  important  and  form  extensive  for- 
ests, and  skftbrd  timber  of  great  value.  The  vegetation  of  this  district 
embraces  many  species  found  over  a  large  part  of  the  Southern  and 
Middle  States,  and  few  that  are  peculiar  to  this  part.  The  upper  or 
mountain  district  ascends  to  the  region  of  firs,  and  its  flora  partakes 
largely  of  the  northern  type.  This  region  has  from  an  early  period  been 
of  interest  to  botauists,  and  has  been  explored  by  many  eminent  ob- 
servers.^ 

The  long-leaf  pine  forests  were  reduced  about  one-third  throughout 
the  whole  region  east  of  Ealeigh  to  the  coast,  about  thirty  years  ago,  by 
a  species  of  borer.  They  have  not  recovered.'  The  chestnut  was  for- 
merly abundant  in  the  Piedmont  region,  down  to  the  country  between 
the  Catawba  and  Yadkin  Eivers,  but  within  the  last  thirty  years  they 
have  mostly  perished.  They  are  now  found  east  of  the  Blue  Eidge  only 
on  highet  i-idges  and  spurs  of  the  mountains.  They  have  suffered  in- 
juiy  here,  and  are  dying  out,  and  both  here  and  beyond  the  Blue  Eidge. 
They  are  much  less  fruitful  than  they  were  a  generation  ago,  and  the 
cro[>  is  much  more  uncertain. — ( William  0.  JTerr,  State  geologist,  Ba- 
leigh,  N.  C.) 

Bain  fall  of  North  Carolina. 

Prof.  William  C.  Kerr,  State  geologist,  has  published  the  records  of 
eighteen  stations,  embracing  an  aggregate  of  62^  years'  observations, 
which  may  be  concisely  stated  by  divisions,  mouths,  and  seasons,  as 
follows : 

^Bain-fall  by  monikiin  inches. 


Divialons. 

1 

1 

1 

t 

i 

^ 

•^ 

-5 

1 

1 

1 

1 

Eastern 

4.9 
3.7 
5.1 

5.1 

4.8 

as 

3.8 
4.0 
5.5 

3.9 
3.6 
5.3 

5.8 
4.1 
3.7 

4.5 

a9 

5.3 

5.9 
3.« 
5.5 

7.1 
4  9 
6.4 

5.8 
3.4 
2.1 

3.9 
3.0 
1.7 

3.5 
3.4 
3.1 

3.9 

Middle 

Western 

3w8 
5  9 

Stat© 

4.5 

5.3 

4.0 

ao 

4.9 

4.3 

4.9 

6.1 

4.5 

a3 

a4 

3w7 

Variation  from  mean  of  State. 


Eastern.. 
Middle... 
Western. 


+  .4 

-  .8 
+  .9 


-  .2 

-.  .7 
+3.0 


-  .« 

0.0 
+1.5 


+0.0 
-  .3 

+1.4 


+  .9 
-  .8 
+1.8 


+  .« 
-  .4 
+  1.0 


+!.• 
-1.3 
+0.6 


+1.0 
-l.fi 
+  .3 


-ft  3 
-l.l 
-1.7 


+  .6 
-  .3 
-1.6 


+  .1 

0.0 

-  .3 


+     .« 

-  1.5 

-  1.5 


'A  Bketch  of  the  extent  of  the  pine  region  of  this  State  is  given  on  page  137  of  this 
Report. 

2  Appendix  to  the  Beport  of  the  Geological  Survey  of  yorih  Carolina,  1873,  by  William 
C.  Kijrr,  p.  13. 

3  In  the  preface  of  his  report  Mr.  Cortis  mentions  the  yarions  botanical  explorations 
be 


that  have  been  made  of  this  region. 
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Divisions. 

Spring. 

Snmmer. 

Antnmn. 

Winter. 

Year. 

EMtern a x.x *.,.,..... 

13.5 
11.7 
14.5 

17.5 
]!2.4 
17.8 

ia9 

9.8 
7.6 

13.9 
11.7 

ia9 

58.1 

Middle 

45.6 
58.4 

Western 

SUte 

IS.  9 

15.5 

11.9 

13.5 

53.1 

Variations  from  mean  of  State, 


System 

+0.6 
-1.8 
+1.« 

+8.0 
-3.1 

+1.7 

-4.3 

+a4 

-1.8 

+5.4 

+5.0 
—7.5 

Middle 

Western 

+&1 

The  monQtain  region  of  the  west  appears  to  get  a  notable  excess  of 
rains  except  in  antnmn,  when  the  deficiency  is  qnite  remarkable.  The 
hilly  or  middle  region  receives  least  rain  in  every  season,  and  in  every 
month  excepting  May,  while  the  flat  country  along  the  coast  receives  at 
every  season  and  in  every  month,  excepting  February  and  March,  a 
larger  proportion  than  the  average  of  the  whole  State. 

At  nearly  all  stations  there  was  observed  a  marked  predominance  of 
westerly  winds,  inclining  to  the  southwest  in  spring  and  summer  and 
to  the  northwest  in  winter. 

The  following  list  of  trees  embraces  all  that  are  mentioned  in  the 
Beport  on  the  Woody  Plants  of  North  Carolina,  by  the  Eev.  Dr.  Curtis, 
published  as  a  part  of  the  Geological  and  Natural  History  Survey  of  the 
State  in  1860: 

PINES. 

1.  Teixow  Pine  (Finns  mitU).  Known  aldo  as  "  Short-leaved  Pine  "  and  "  Sprnce  Pine.'' 

This  is  the  most  widely  diffused  of  the  pines,  and  is  found  from  the  coast  to  the 
mountains,  hnt  rarely  in  the  lower  district.  Height,  40  to  60  feet ;  girth,  4  to  6 
feet :  heart-wood  fine-grained  hat  moderately  resinous ;  the  sap-wood  perishable ; 
used  for  honse  and  ship  building ;  grain  coarser  when  grown  in  rich  soil. 

2.  JBR8SY  Pins  (P.  inqps).    Often  confounded  with  the  preceding  and  bearing  same 

names,  as  also  of  **  Cedar  Pine,"  '* River  Pine,''  and  ''Scrub  Pine";  found  in  the 
middle  and  upper  districts,  but  not  abundant.  Height,  20  to  40  feet;  diame- 
ter, 12  to  15  inches.  Too  small  and  often  too  crooked  for  use ;  often  with  much 
sap-wood. 

3.  PaiCKLTPiNie(P.|mtt^0ii«).  Commonly  not  distinguished  by  common  people  from 

the  Yellow  Pine.  Sometimes  called  "  Table  Mountain  Pine,"  but  found  from  Vir- 
ginia to  Georgia,  and  common  on  all  the  eastern  spurs  of  the  Blue  Bidge,  but 
never  west.  Height,  30  to  50  feet ;  diameter,  12  to  20  inches.  Timber  not  deemed 
of  special  value. 

4.  Pitch  Pinb  (P.  rigida).  Called  sometimes  in  Virginia  "  Black  Pine,"  and  in  North 

Carolina  often  confounded  with  yellow  pine.  Height,  30  to  50  feet.  Timber  gen- 
erally very  knotty,  heavy,  and  resinous,  but  in  low  grounds  lighter,  with  u)ore  sap- 
wood.  It  is  used  considerably!  but  is  much  inferior  to  yellow  pine.  This  timber 
is  nowhere  very  abundant. 

5.  Pond  Pine  (P.  serotina).  Common  in  small  swamps  and  bays  in  the  lower  district,  in 

company  with  Sweet  Bay,  Sour  Gum,  &,o,,  and  sometimes  in  the  middle  district. 
It  covers  large  tracts  on  rich,  swampy,  and  peaty  land,  but  not  in  extensive  forests; 
and  in  some  places  is  called  "  Savanna  Pioe."  Height,  40  to  50  feet ;  sometimes  80. 
Wood  occasionally  used  for  masts  of  small  vessels. 

6.  Loblolly  or  Old-Field  Pine  (P.  iceda).  Next  after  the  long-leaf  pine,  this  is 

most  abundant,  com  ing  up  spontaneously  in  abandoned  fields,  and  rising  50  to  70 
feet,  with  a  diameter  of  2  to  3  feet,  with  a  spreading  top.  Wood  sappy  and  coarse- 
grained, liable  to  warp  and  shrink,  and  soon  decays  on  exposure.  It  is  the  least 
vidnable  of  the  pines,  but  is  used  for  some  purposes,  and  is  tapped  for  turpentine, 
yielding,  however,  less  than  the  long-leaf  Pine.  An  important  variety,  koown  as 
**  Swamp  Pine,"  **  Slash  Piue,"  and  about  Wilmington  as  *'  Rosemary  Pine,"  some- 
times grows  in  low  moist  lends  to  a  large  size.  In  the  West  Boanoke  swamps  it 
has  been  found  5  feet  in  diameter  and  150  to  170  feet  high.^ 

>  A  raft  of  stocks,  out  in  Bertie  County,  and  passed  through  the  Dismal  Swamp  Ca- 
nal in  May,  1656,  for  the  Amsterdam  maiket,  consisted  of  lU  pieces,  varying  fh)m  47  to 
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7.  Long- Leaf  Pine  (Pinva  australis).   Often  called  the  ''Yellow  PiDe,"  and  fonnd  from 

Southeastern  Virginia  sooth  ward  to  Florida,  and  westward  across  the  Golf  States. 
Height,  60  to  70  leet ;  diameter,  15  to  20  inches.  The  wood  contains  bat  little  sap, 
and  the  resinoas  matter  is  dlstribnted  very  nniformly  through  it,  rendering  the 
timber  durable,  compact,  and  strong.  In  richer  soil  it  is  lees  resinoas,  and  it  is 
sometimes  of  a  reddish  hae,  and  hence  is  called  ''Red  Pine."  and  is  deemed  better 
than  other  varieties.  A  tree  with  a  small  top  is  said  to  indicate  the  best  heart- 
wood.  It  is  the  principal  source  of  the  turoentine  of  the  Southern  States.  Tar 
is  made  by  burning  the  dead  limbs  and  wood  in  kilns.  Large  tracts  of  this  pine 
are  sopaetinles  destroyed  by  insects  which  penetrate  the  bark  and  wood,  and  against 
which  no  remedy  is  known.  The  yellow  pine  (P.  mitts)  ia  subject  to  the  same 
casualty. 

8.  White  Pine  (P,  strobw).    Grows  on  mountains,  and  not  accessible  to  markets.   Its 

timber  is  valuable,  and  has  a  local  use.  Found  in  this  State  GO  to  70  feet  high  and 
well  proportioned. 

FIRS  AND  SPRUCES. 

1.  Balsam  Fir  (Ahiea  Fraserii).    Much  like  the  silver  fir  of  Enrope,  but  smaller,  sel- 

dom reaching  40  feet,  with  a  diameter  of  12  to  15  inches.  Occurs  on  the  highest 
mountains,  over  4,000  feet  above  the  sea,  where  it  sometimes  forms  forests.  Its 
dark  foliage  gives  name  to  Black  Monntain.  Scarcely  available  for  timber,  being 
generally  inaccessible  for  market  and  too  small  for  use. 

2.  Black  Spruce  (A.  nigra).    Common  on  mountains,  and  fonnd  at  a  lower  level  than 

the  preceding.    It  is  here  a  small  tree,  and  of  but  little  economical  use. 

3.  White  Spruce  {A,  alba).    Rather  rare  in  the  mountains,  being  fonnd  in  similar 

localities  as  the  black  spruce,  and  the  wood  serving  the  same  uses. 

4.  Hemlock  Spruce  {A.  Caitadensis),    Universally  known  in  the  mountain  region  as 

**  Spruce  Pine."  and  in  the  Northern  States  as  *'  Hemlock."  Found  on  the  mount- 
ains, on  the  borders  of  torrents  and  cold  swamps,  but  extending  down  to  their 
base.    Larger  than  the  spruces,  but  much  smaller  than  in  northern  localities. 

White  Cedar  {Cupressua  thuyaides).  Confined  to  swamps  in  the  lower  district,  where 
it  is  eometimee  abundant,  growing  70  to  80  feet  high,  with  a  diameter  of  2  to  3 
feet.  This  is  one  of  the  most  valuable  timber  trees  of  the  country,  the  wood  being 
fine-grained,  soft,  light,  and  easily  worked,  with  a  strong  aromatic  odor.  It  is  used 
for  frames  of  buildings,  shingles,  and  cooper  wares,  and  its  charcoal  for  gunpowder. 
Lampblack  of  best  quality  is  made  from  this  wood. 

Cypress  {Taxodium  dUtichum),  Deciduous,  and  abounding  along  the  lower  region  of 
the  Atlantic  and  Qulf  States  from  Delaware  to  TexaGL  naving  in  this  State  about 
the  same  range  as  the  long-leaf  pine,  but  always  confined  to  swamps.  Height,  60 
to  100  feet ;  girths  above  the  swollen  base,  often  20  to  30  feet.  Wood  strong,  elastic, 
fine-grained,  and  lighter  and  less  iresinous  than  the  pines.  Very  durable,  and  much 
used  as  frames,  shingles.and  fencing.  There  are  three  varieties  of  this  species  known 
in  the  trade — ^the  i2^,  Blaokf  and  White  Cypress,  from  the  color  of  the  heart- wood. 
The  red  is  most  vained ;  is  less  liable  to  split,  and  grows  with  a  straight  t^nnk, 
always  swollen  at  the  base.  Top  small,  ana  the  wounded  bark  reddish.  The  other 
varieties  grow  in  similar  localities,  and  are  scarcely  distingaishable  until  cut. 

OAKS. 

1.  White  Oak  (Querctts  alba).  From  the  coast  to  the  mountains,  but  most  abundant 
in  the  middle  district.  In  the  lower  it  grows  on  the  borders  of  swamps.  In  the 
most  favored  places  it  grows  70  to  80  feet  high,  with  a  diameter  of  4  or  5,  but  it  is 
usually  not  more  than  2  feet  through.  Timber  highly  vained  for  frames,  ship- 
building, oairiage-work,  agricultural  implements,  staves,  &c, ;  in  short,  wherever 
strengtih  and  durability  are  required.    Bark  used  in  tanning. 

2.  Post  Oak  (p  obtusihba).  Enters  largely  into  the  composition  of  the  forests  of  the 
middle  district.  Less  common  in  the  lower^  where  it  is  mostly  confined  to  the 
swamps  and  lands  that  have  gone  out  of  cultivation.  Rarely  50  feet  high ;  diam- 
eter, 18  inches  or  less,  but  it  has  been  seen  26  inches.  Superior  to  white  oak  for 
fineness  of  grain,  strength  and  elasticity,  and  highly  valued  as  fence-posts,  and  for 
WHgons,  staves,  and  knees  in  ship-building. 

3.  Over-cup  Oak  (Q.  Ijfrata).  In  the  rich,  swampy  lands  of  the  Nense  and  Cape  Fear 
and  their  tributaries,  up  as  far  as  Chatham  and  Orange.  Sometimes  80  feet  high 
and  2  to  3  feet  in  diameter.    Wood  inferior  to  the  preceding,  but  serviceable. 

4.  Swamp  Chestnut  Oak  (Q.prinus),  Met  with  in  the  rich  soils  of  the  river  swamps 
In  the  lower  district,  80  to  90  feet  high,  and  well  proportioned.    Timber  strong  and 

88  feet  in  length,  squared  on  an  average  about  26  inches,  the  largest  bein|;  31,  and 
averaged  about  343  feet,  the  largest  being  537.  A  piece  previously  cut  m  Bertie 
County  was  80  feet  long,  36  inches  square  at  the  lower  end  and  28  at  the  top,  and  was 
sold  for  4^600.  All  these  stocks  were  nearly  all  of  heart- wood.  The  grain  of  this  heart- 
wood  is  generally  not  very  coarse,  but  more  so  than  the  long-leaf,  and  still  more  than 
the  yellow  pine. 
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durable,  bnt  more  poroas  than  white  or  post  oak.  It  splits  easily,  and  is  used  for 
baskets  and  brooms.  Bails  will  last  12  to  15  years,  and  are  valoable  as  fael.  Two 
varieties  occur,  the  discolor  and  the  moHiicolay  by  some  botauists  classed  as  species. 
The  former,  kuown  as  "  Swamp  White  Oak,'^  grows  70  to  80  feet  high,  with  timber 
closely  approachiuffthe  white  oak  iu  value,  being  strong,  elastic,  and  heavier.  The 
latter,  known  as  *'Rock  Chestnut  Oak,'' grows  on  high,  rocky,  or  gravelly  locations 
in  the  middle  and  upper  districts ;  grows  50  to  60  feet  high  and  3  feet  in  diameter, 
but  usually  not  more  than  30  to  40  feet.  Timber  valuable,  but  pores  open.  As  a 
fuel  it  is  inferior  only  to  hickory,  and  its  bark  is  highly  valued  for  tanning. 

5.  Cnssi'NDT  Oak  (Q.  oastanea),  A  single  tree  seen  by  Michaux  on  Cape  Fear  River, 
and  possibly  found  in  the  western  part  of  the  State. 

6.  Chinquapin  Oak  (O,  prinoidee).  Sometimes  known  as  "  Dwarf  Chestnut  Oak."  A 
shrub  2  to  4  feet  hieh  and  of  no  value.  Occurs  sparingly  in  the  lower  district  and 
on  poor  soils  elsewhere. 

7.  Live  Oak  {Q,  virena).  Along  the  coast ;  40  to  50  feet  high  and  1  to  2  feet  through. 
Most  esteemed  for  ship-building  and  its  bark  for  tanning. 

8.  Willow  Oak  (Q,phelloa).  On  the  borders  of  swamps  in  the  lower  district,  where 
it  grows  50  to  60  feet  high  and  2  feet  in  diameter ;  occasionally  in  the  middle  dis- 
trict.   Wood  very  coarse-grained  and  inferior. 

9.  Laurel  Oak  (Q.  Jaurifolia).  In  the  lower  and  middle  districts,  in  similar  localities 
as  the  preceding,  but  it  grows  well  in  higher  and  drier  grounds,  and  is  a  common 
and  moch-admired  shade- tree  in  towns,  especially  in  the  lower  parts  of  the  State. 

10.  Shingle  Oak  (Q.  imhricaria).  This  takes  the  place  of  the  preceding  in.  the  upper 
district,  not  being  found  east  of  Burke  and  Wilkes.  From  thence  westward  it 
becomes  more  abundant  along  the  larger  water-coorses,  especially  those  that  flow 
west,  as  the  Pigeon  and  Hiawassee.  Grows  40  to  50  feet  high  and  12  to  15  inches  in 
diameter,  branches  low,  and  casts  a  thick  shade  with  its  dark  foliage.  Wood  hard 
and  heavy,  but  porous. 

IL  Upland  Willow  Oak  (Q,  dnerea).  Only  in  the  pine  barrens  of  the  lower  district 
where  it  is  generally  diffused.  Rarely  over  20  feet  high  and  6  inches  in  diameter 
Bark  used  in  dyeing  yellow.  Too  small  and  too  scarce  to  be  of  importance.  A 
dwarf  variety,  the  pumila,  rarely  reaches  3  feet  high,  and  bears  aooms  profusely 
at  15  to  20  inches.    Found  only  in  the  lower  district,  especially  near  Wilmington. 

12.  Water  Oak  (Q,  aquaiica).  Abundant  in  the  lower  district,  and  in  some  parts  of  the 
middle,  on  the  borders  of  swamps,  and  in  river  bottoms.  It  grows  40  to  50  feet 
high  and  12  to  20  inches  in  diameter.  Bark  seldom  used  for  tanning.  Wood  very 
tough,  but  not  much  used. 

13.  Black  Jack  (Q.  nigra).  A  small  and  unsightly  tree,  from  the  coast  to  the  mount- 
ains. Seldom  over  30  feet  high  and  12  inches  iu  diameter.  Decays  rapidly,  and 
the  wood  is  heavy  and  compact  in  large  trees,  but  coarse  and  porous  in  small  ones. 
Very  valuable  as  a  fuel. 

14.  Spanish  Oak  (Q.fakata),  One  of  the  commonest  of  forest  trees,  from  the  coast  to 
the  mountains,  but  diminishes  in  quantity  westward.  Often  over  80  feet  high 
and  4  to  5  feet  in  diameter.  Wood  less  durable  and.  coarser  than  white  oak,  and 
bark  highly  valued  for  tanning. 

15.  Black  Oak  (Q.  Hnctoria).  Most  abundant  in  the  upper  part  of  the  State.  If  in  the 
lower  district,  it  must  occur  sparingly.  Wood  reddish,  coarse-grained,  and  porous, 
and  bark  highly  valued  for  dyeing  wool,  calico,  silk,  and  paper-hanging,  furnishing 
the  quercitron  of  commerce. 

16.  Scarlet  Oak  (Q.  oocdnea).  Abounds  chiefly  in  the  middle  and  upper  districts,  not 
being  generaUy  diffused  iu  the  lower.  Wood  similar  to  the  preceding,  but  not  yery 
durable  nor  useful.    Both  sometimes  used  for  staves  for  holding  dry  articles. 

17.  Red  Oak  (Q.  rubra).  In  the  l9wer  district  found  sparingly. 

IS.  Scrub  Oak  ( Q,  Cateshaei).  Only  found  on  the  sandy  barrens  of  the  lower  district, 
but  may  be  found  from  tke  coast  westward  to  Biohmond  and  Moore  Counties. 
Seldom  35  feet  high,  and  usually  10  to  15.  Bark  used  for  tanning,  but  too  scanty 
for  value. 

19.  Bear  Oak  (Q.  ilicifolia),  A  shrub,  3  to  5  feet  high.  Very  rare,  and  worthleqp,  ex- 
cept as  an  indicator  of  barren  soil. 

HICKORIES. 

• 

1.  Shell-Bark  Hickory  ( Carya  alba).  Not  abundant  in  any  part  of  the  State,  and  least 

of  all  in  the  lower  district.  Timber  superior  for  all  uses  requiring  elasticity  and 
strength,  but  not  durable  when  exposed  to  weather. 

2.  Thick  Shell- Bark  Hickory  (C.  sulcata).  Not  seen  by  Mr.  Curtis  in  the  State,  but 

cited  on  authority  of  others. 

3.  Common  Hickory  (C.  Umen^ow).  Common  in  all  the  forests  from  the  coast  to  the 

mountains,  and  the  rnly  hickoiy  that  occurs  in  the  barrens.  About  CO  feet  high, 
and  18  to  W  inches  in  diameter. 

4.  Pig-Not  Hickory  (C.  glabra).  Disseminated  among  other  hickories. 
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5.  Smali^njjt  Hickory  (C.  microcarpa).    Observed  only  in  Caldwell  Connty,  although 

probably  growing  in  the  western  counties. 

6.  Bitter-nut  Hickory  (C.  amara).    Not  nncommon  from  the  coast  to  the  mountains. 

Prefers  a  rich  cool  soil^  and  grows  70  to  80  feet  high,  with  a  diameter  of  2  feet  or 
more ;  timber  inferior  to  the  other  hickories. 

7.  Water  Bitter-nut  Hickory  (C.  aquatica).    Found  in  swamps  and  river-bottoms, 

growing  from  40  to  50  feet  high ;  timber  inferior  to  any  of  the  preceding  species 
of  this  genus. 

WALNUTS. 

1.  Black  Wautut  (Juglans  nigra).  Found  throughout  the  State,  but  not  in  the  mid- 
dle district,  growing  40  to  50  teet  highj  and  hi^ly  valued  for  cabinet-work.  Husk 
used  in  dyeing,  andthe  young^fruit  used  for  pickles  and  catsup.  It  is  a  pleasant 
shade-tree,  and  mingles  well  with  other  trees. 

8.  l^niTg  Walnut  ;  Butternut  (J,  dnerea).    On  bottom-lands  and  river-banks,  in 

the  valleys  of  the  mountains ;  not  east  of  Wilkes,  but  said  to  occur  as  far  down  as 

Orange  and  Bandolph.  

CHESTNUra 

1.  CfiESTNUT  (CoBtanea  vesca).  Chiefly  on  the  mountains  from  Ashe  to  Cherokee,  and 
but  sparingly  on  the  hills  down  to  Guilford  and  Randolph  Counties ;  usual  height 
50  to  70  feet,  sometimes  90.  Wood  highly  valued  for  rails  and  shingles,  and  some- 
times used  for  staves  for  dry  wares ;  valued  as  a  fuel  and  for  charcoal. 

8.  Chinquapin  (C.  puniila).  From  the  coast  to  Cherokee,  in  great  varieties  of  soil; 
usually  6  to  12  feet,  but  in  cool  and  fertile  places  30  to  40  feet  high,  and  12  to  IB 
inches  in  diameter.  The  dwarf  variety  nana,  in  poor  soils,  bears  miit  at  a  foot  in 
height. 

BEECH. 

(Fagusferruginea),  Sparingly  in  the  lower  district,  and  of  small  size ;  in  the  middle 
district,  more  common  and  luxuriant,  but  in  tne  mountains  abundant,  and  50  to 
80  or  even  100  feet  high,  and  2  to  3  feet  in  diameter.  Wood  valuable  for  many 
uses,  and  durable  if  kept  ^ways  dry  or  immersed.  The  bark  contains  some  tan- 
ning properties. 

BUCKEYES. 

1.  ITellow  Buckeye  (JSsoulua  JUtva),  Most  common  on  the  sides  of  high  mountains, 
and  nowhere  of  larger  size,  growing  60  to  80  feet  high  and  3  to  4  feet  in  diameter. 
It  indicates  a  deep,  fertile,  nch  soil.  In  the  middle  district  it  is  a  shrub  3  to  6  feet 
high,  along  streams  and  in  river-bottoms  as  far  down  as  Orange  County. 

2«  Bed  Buckeye  (w^.  pavia).  In  tho  middle  and  lower  districts  usually  8  to  12  feet 
high,  but  sometimes  a  small  tree.  The  root  is  sometimes  used  instead  of  soap  for 
washing  woolen  cloths. 

POD-BEABING  TBEES. 

1.  Locust  (Bobinia  pseudaoada).    Found  native  only  on  the  lower  ridges  of  the  mount- 

ains in  this  State,  but  it  was  probably  once  found  for  some  distance  east  of  the 
..Blue  Bidge. 

2.  Clammy  Locust  (jB.  viacosa).  Chiefly  confined  to  the  southern  range  of  the  moun- 

tains adjoining  South  Carolina  and  Georgia ;  seldom  over  40  feet  high. 

3.  BosE  Locust  (S,  hiapida),  Indigenons  to  tibe  rocky  summit  of  mountains  and  hills  in 

the  middle  and  lower  districts,  and  a  dwarf  variety  in  the  pine  barrens  of  tho  lower. 

Honey  Locust  (Gleditaohia  Iriaoanthos),  Dlflfosed  over  the  State,  but  not  abundant; 
growing  30  to  50  feet  high,  and  from  2  to  3  feet  in  diameter. 

Bed  Bud  {Cerda  CanadenHa).  Common  in  the  middle  and  lower  districts,  especially 
the  latter ;  growing  from  15  to  25  feet  high. 

Catalpa  (  Catalpa  Jngnonioidea).  Introduced,  but  common  around  settlements,  not  grow- 
ing native  in  the  Atlantic  States  north  of  Savannah  Biver. 

Kentucky  Coffee  Tree  {OymnocJaduB  Canadenais).  Occasionally  cultivated  in  the 
middle  district,  and  spreading  from  seeds. 

MAPLES. 

1.  Bed  BIafle  {Acer  rvhrum).    In  swamps  and  low  grounds,  from  the  coast  to  the  mount- 

ains; sometimes 70  feet  high,  and  3  to  4  feet  through;  wood  solid,  and  used  ex- 
tensively in  manufactures,  but  not  durable  if  exposed  to  the  weather ;  wood  some- 
times curly,  and  bark  used  for  dyes ;  the  sap  somewhat  saccharine,  but  seldom  used 
for  sugar. 

2.  White,  ob  Silver  Maple  {A.  daaycarpum).    Much  rarer  than  the  preceding;  some- 

times 30  to  50  feet  high,  and  1  to  2  feet  through ;  wood  softer  than  other  maples, 
and  sap  sometimes  made  into  sugar  of  superior  whiteness  and  flavor,  but  not  mora 
than  half  as  productive  as  an  equal  quantity  from  the  following. 


Digitized  by 


Google 


FOREST  RESOURCES  OP  NORTH  CAROLINA.       475 

3.  SuoAB  Maplb  (A.  aaccharinum),    Yenr  abuDdant  in  the  raonntaiDS,  and  foand  la 

the  middle  and  lower  districto ;  wood  valuable,  and  sometimes  hip^hly  ornamental; 
too  remote  from  market  to  be  of  use  for  sugar,  except  locally ;  in  the  low  countiy 
sugar  cannot  be  made  from  it. 

4.  Striped  Maple  {A.  Pennsylvanium).    On  the  monn tains  only  as  a  shrub,  rarely  over 

10  feet  high. 

5.  Mountain  MAPLE  (A.  ipioaHim).    Found  only  on  the  mountains  as  a  shrub,  6  to  10 

feet  high. 
Ash-Leaved  Maple  (Negundo  aoeroides),    Gtonerally  known  as  the  "  box-elder"  in  the 
Western  States ;  rare  in  the  lower  districts,  but  common  on  the  borders  of  streams 
in  the  middle  district  to  the  mountains ;  usually  growing  15  to  25  feet  high. 

ASHES. 

1.  Water  Ash  (Fraxinm  platyoarpa).    Marshy  borders  of  creeks  and  rivers  in  the 

lower  district,  where  it  is  the  only  species  of  this  genus :  it  srows  30  to  40  feet 
high,  and  timber  less  valuable  than  some  other  species  of  tne  asn. 

2.  Green  Ash  ( JF*.  viridis).    Only  in  the  middle  and  upper  districts,  on  the  banks  of 

streams,  as  a  middle-sized  tree. 

3.  Red  Ash  {F,  puhescens).    Seen  only  in  Lincoln  County,  but  probably  in  rich  swamps 

in  the  middle  district. 

4.  White  Ash  (F,  Americana).    Not  very  abundant,  but  occurs  on  the  borders  of 

streams,  in  the  middle  and  upper  districts ;  it  is  sometimes  50  to  70  or  60  feet  high, 
and  2  to  3  feet  in  diameter ;  its  wood  is  regarded  as  the  best  of  the  ash  tribe,  and 
is  highly  valued  for  carriage- work,  &o, 

ELMS. 

1.  Elm  (  UlfMis  Americana),    Common,  but  not  often  over  CO  to  70  feet  high. 

2.  Small-leaved  Elm  ( U.  dlata).    Not  uncommon,  except  on  the  higher  mountains ; 

growing  30  to  45  feet  high ;  often  planted  as  a  shade -tree ;  wood  compact  and  fine- 
grained, and  is  used  for  the  naves  of  wheels. 

3.  Slippery  or  Red  Elm  (  U.  fulva).    Occasionally  in  the  lower  district ;  more  fre- 

quently in  the  middle,  and  to  some  extent  in  the  upper.  It  grows  30  to  50  feet 
high,  and  12  to  18  inches  through;  wood  valued  for  ship-blocks,  rails,  &o. 

STONE-FRUIT  TREES,  OR  THOSE  WITH  SEEDS  LIKE  THE  APPLE  OR  LIKE 

BERRIES. 

1.  Red  Plum  (Prunus  Americana).    From  the  coast  to  Cherokee,  especially  in  the  upper 

district ;  some  good  varieties  have  been  cultivated  from  this  stock.  » 

2.  Chickasaw  Plum  (P.  Chicaea).    Very  common  in  old  fields  throughout  the  State ; 

apparently  introduced  by  Indians  from  the  West. 

3.  Sloe  (P.  ajpinoM).    In  Lincoln  County ;  perhaps  naturalized. 

4.  Wild  Black  Cherry  (P.  serotina).    Found  throughout  the  State,  but  less  common 

in  the  lower  district ;  on  slopes  of  mountains  it  grows  60  to  80  feet,  with  a  diameter 
of  2  to  3  feet ;  formerly  much  used  for  cabinet  wares,  but  now  mostly  superseded 
by  mahogany  and  rosewood. 

5.  Wild  Red  Cherry  (P.  Pennsylvanica).    Found  sparingly  on  some  of  the  higher 

mountains. 

6.  Mock  Orange  (P.  Caroliniana).    Confined  to  neighborhood  of  the  ocean,  not  north 

of  Cape  Fear ;  chiefly  valued  in  ornamental  planting. 
Devil  Wood  (Olea  Americana).    Of  abont  the  same  range  as  the  live-oak ;  worthy  of 
cnltivation. 

1.  Holly  (Ilex  opaca).    Known  throughout  the  State ;  from  30  to  40  feet  high,  and  12 

to  15  inches  m  diameter ;  for  avenues  and  hedges  few  trees  are  superior. 

2.  Dahoox  Holly  (J.  Dahoon).    A  small  tree  6  to  25  feet,  on  the  borders  of  the  pine 

barren  ponds  and  swamps  of  the  low  country. 

3.  Yaupon  (/.  Cassine).    Native  place  near  palt  water :  10  to  15  feet  high,  but  some- 

times 20  to  25 ;  from  this  the  famous  ^*  Black  drink  "  of  southern  Indians  was  made 
for  medicinal  effect. 

4.  (/.  deddua).    In  shudy  rayines  throughout  the  middle  district. 

5.  (/.  amhigua).    Deciduous ;  confined  to  moantainp.  and  8  to  20  feet  high. 

6.  (J.  verticillata).    Deciduous ;  occurs  throughout  tne  State,  from  2  to  10  feet  high. 

7.  (/.  glabra).    In  branch  swamps  of  the  lower  district. 

8.  Gallberry,  Tall  Gallberry  (J.  Coriecea).    Grows  like  the  preceding. 

1.  Dogwood  ( Comue  Florida).    Common  throughout  the  State,  grows  12  to  20  feet  and 

sometimes  30  to  35. 

2.  Swamp  Dogwood  (C  seriera).    In  low  woods  in  the  middle  and  upper  districts; 

the  C.  paniculataf  C.  atricia,  and  C.  aUemifulia  also  occur. 
Hackbbrry  (Celtie  occidenialis),    Fonnd  fcatteringly  in  all  parts  of  North  Carolina. 
1.  Black  Gum  (Nysaa  aquatioa).    Common  in  swamps  and  shallow  ponds  of  the  lower 

and  middle  districts;  growing  30  to  45  feet  high,  and  12  to  18  inches  in  diameter. 

Wood  extremely  fibrous,  so  as  to  be  very  difBcnlt  to  split. 
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2.  (2f,  multiflora).  In  rich  uplands  in  moist  soils,  30  to  60  feet  higli,  and  I  to  2  feet  in 

diameter.    Wood  like  the  preceding  species. 

3.  Cotton  Gum  (N.  Uniflora),  Limited  to  the  deep  swamps  of  the  lower  districts, 

growing  60  to  80  feet.  Wood  toagh,  bnt  softer  than  the  preceding,  and,  indeed, 
the  softest  wood  in  the  State.  SSasily  worked  and  made  into  light  bowls  and 
trays. 

Sassafras  {SoBtafroM  offidnaUi).  Common  in  the  middle  and  lower  districts,  bnt  rare  in 
the  higher  parts  of  the  upper,  growing  in  favorable  soils  40  to  50  feet  in  height. 

Red  Bay  (Fersea  Carolinensis),  Confined  to  branch  swamps  within  the  range  of  the 
long-leaved  pine.  A  small  tree,  growing  elsewhere  cO  to  70  feet.  Wood  a  beau- 
tiful rose-color,  and  sometimes  made  into  veneers.  Too  small  for  use  in  this 
State. 

1.  Palmetto  (Sahal  palmetto).  Near  the  ocean  south  of  Cape  Hatteras.    Trunks  of  this 

tree  are  valuable  for  wharves  and  in  defensive  military  works.  Rare  in  this 
SUte. 

2.  Dwarf  Palmetto  (S,  AdansonU),  In  the  lower  district ;  3  to  4  feet  high. 

Prii>b  of  India  (Melia  aeedarack).  Naturalized  in  the  lower  district  as  an  ornamental 
tree. 

Buckthorn  (Bumelia  lyoMdee),  Sparingly  Arom  the  coast  to  Lincoln  County. 

Yellow  Wood  (Symphoos  tinctoria).  From  the  coast  to  the  mountains,  bnt  chiefly  in 
the  lower  district ;  20  to  25  feet  high,  and  6  to  8  inches  in  diameter.  Leaves  used 
in  dyeing  yellow  with  alum  as  a  mordant.    Wood  soft  and  valueless. 

MAGNOLIAS. 

1.  Magnolia  (Magnolia  grandiflora).  Northern  limit  in  Brunswick  Coun^,  but  culti- 

vated in  all  the  lower  part  of  the  State.  Height  50  to  70  and  90  feet.  Timber  soft, 
very  white,  and  but  little  used. 

2.  Sweet  Bay  (M,  glauoa).  Seen  along  branches  and  bavs  throughout  the  lower  dis- 

trict, and  more  rarely  in  the  middle ;  12  to  25  and  30  teet  high. 

3.  UBiBRELLA  Treb  (M,  umbrella).  In  deep,  rich  soils  throughout  the  State,  being  often 

called  **  cucumber  tree,''  a  name  more  properly  applied  to  the  next  species.  Grows 
25  to  35  feet  high. 

4.  Cucumber  Tree  (if.  acuminata).  Only  on  the  mountains,  particularly  of  Ashe, 

Yancey,  and  Burke  Counties,  in  moist,  fertile  soil  of  declivities,  and  on  the  banks 
of  torrents.    It  grows  60  to  80  feet  high|  and  4  to  5  inches  in  diameter. 

5.  ^aroe-Leavsd  umbrella  Tree  {M.  macrophylla).  Found  only  in  Lincoln  County, 

in  this  State,  where  it  is  met  with  in  several  places. 

6.  Lono-Leayed  Cucumber  Tree  (If.  Fraseri),  Only  in  mountain  ravines  in  Ashe, 

Yancey,  and  Burke  Counties,  growing  40  to  45  feet  in  height,  and  12  to  15  inches 
in  diameter. 

7.  Heart-Leaved    Cucumber  Tree  (Jf.  oordata).  Declivities  of  mountains,  Ashe* 

County. 
Service  Berrt  {Amelanchier  Canadensie),    In  the  lower  district,  a  shrub.    On  the  sides 
of  mountains  it  grows  15  to  25  feet  high. 

1.  Crab  Apple  (Pyrue  ooronaria).    Seen  only  on  the  mountains.    Common  in  Yancey 

and  Haywood  Counties. 

2.  Narrow-Leaved  Crab  Apple  (P.  angusHfolia),    Rather  common  in  the  lower  and 

middle  districts,  and  reaching  into  the  upper. 

3.  Choke  Berrt  (P.  arbutyblia).    Borders  of  branches  and  bays  in  middle  and  lower 

districts. 

4.  Mountain  Ash  (P.  Americana),    Grows  sparingly  in  the  mountains. 
Persimmon  {Dioepyros  Virginiana),    Throughout  the  State ;  growing  30  to  40  feet  high, 

and  sometimes  60,  with  a  diameter  of  18  to  20  inches. 

Mulberry  (Morus  rtAra),  In  all  parts  of  the  State,  but  least  abundant  in  the  lower 
district ;  wood  strong,  solid,  and  durable,  and  mostly  used  for  fencing  and  ship- 
building. 

White  Mulrerrt  (M,  alha).    Introduced,  as  also  the  M,nigra. 

Red  Cedar  (Juniperus  Virginiana),  Grows  30  to  40  feet  high  and  10  to  12  inches  in 
diameter,  but  smaller  in  the  mountains  than  in  the  lower  district ;  not  abundant 
enough  for  use  in  the  arts. 

POPLARS. 

1.  Carolina  Poplars  (Populua  angulata).    Rare  in  the  middle  district ;  more  abun- 

dant in  the  low  country,  growing  60  to  80  feet  high. 

2.  Cotton  Tree  (P.  heterophylla).    Rare  in  this  State;  found  in  rich  swamp-lands  on 

the  lower  course  of  the  Cape  Fear  River. 
3.'  Large-Toothed  Aspen  (P.  grandidentata).    Upper  part  of  the  middle  district. 
4.  LoMBARDY  Poplar  (P.  dilatata).    Introduced. 

BIRCHES. 
1.  Red  Birch  {Betbla  nigra).    Common  on  the  banks  of  rivera  from  the  coast  to  the 
mountains,  growing  40  to  60  feet  high  and  1  to  2  feet  in  diameter. 
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2.  Black  Birch  (B.  Unta),    Foond  only  on  monntoins. 

3.  Yellow  Birch  (B,  exoetaa).    Near  the  higbest  sommit  of  Black  Moontaln. 

WILLOWS. 

1.  Black  Willow  (Salix  nigra).    This  is  the  only  native  willow  that  becomes  a  tree. 

It  is  15  to  25  feet  high. 

2.  Gray  Willow  (8.  tristis).    In  the  monntains ;  a  shrnb  1  to  2  feet  high. 

3.  Bush  Willow  {S,  humilis).    In  middle  and  npper  districts;  rarely  in  the  lower. 

4.  Silkt-Lkayed  Willow  (S.  serioea).    A  sbmb  3  to  6  feet  high. 

OTHER  DRY-FRUITED  TREES. 

Hornbeam;  Ironwood  (Carpinus  Americana),  On  the  banks  of  streams  thronghont 
the  State,  growing  12  to  15  feet  high,  and  sometimes  30.  Wood  hard,  but  too 
small  for  use. 

Hop-Hornbeam  (0«(rya  Virginicn),    Very  rare  In  the  npper  district. 

Sycamore  {Plaianus  occidentali9),  Thronghont  the  State,  bnt  least  common  in  the 
]ower  district.    Wood  decays  rapidly  on  exposure.    Of  rapid  growth. 

Sweet  Gum  (Liquidambar  siyradfiua).  Common;  growing  40  to 70  feet  high,  and  2  to 
3  feet  in  diameter. 

Tulip  Tree,  or  Poplar  (lAriodendnm  tuUpifera),  Native  of  all  parts  of  the  State, 
bnt  not  so  common  in  the  lower  district.  One  tree  was  seen  9  feet  in  diameter ;  a 
more  common  size  is  2  or  3  feet.  It  grows  60  to  100  feet  high,  and  the  timber  much 
Talned  for  bnilding  purposes.  For  rafters  and  Joists  it  is  the  best  substitute  for 
pine,  cedar,  and  cypress. 

1.  Basswood  ( TUia  Americana).    On  mountains  and  in  the  upper  part  of  the  middle  dis- 

trict. 

2.  WurrE  Linn  (  T.  heterophylla).    More  abundant  in  the  upper  district,  but  sparingly  in 

the  others. 

3.  Southern  Linn  ( T.pubetcene).    Lower  district ;  on  theborders  of  swamps  and  rivers. 
Sour  Wood*  (Oxydendrum  arhoreum).    Rare  in  the  lower  district;  not  uncommon  in 

the  middle,  but  most  abundant  in  the  lower  parts  of  the  mountains.  Wood  of  no 
value.    Leaves  sometimes  used  in  dyeing  black. 

Loblolly  Bay  {Gordonia  LasianikuB).  Within  the  range  of  the  long-leaved  pine, 
within  100  miles  of  the  coast.  Grows  50  to  70  feet,  with  a  diameter  of  18  to  24 
inches.  Wood  of  a  rosy  hue,  silky  luster  and  fine  texture,  but  light,  brittle,  and 
subject  to  rapid  decay  unless  kept  dry.  Bark  might  be  used  for  tanning,  if 
abundant. 

Snowdrop  Tree  (Raleeia  ietraptera).  Sparingly  in  the  lower  district,  and  found  in 
the  middle.    Might  be  cultivated  for  ornament  with  advantage. 

Planer  Tree  (Planera  aquatioa).  From  Cape  Fear  River  southward  on  the  bor- 
ders of  streams  and  swamps,  growing  20  to  40  feet  hi^h,  and  8  to  15  inches  in 
diameter.    Wood  hard  and  strong,  bnt  too  rare  to  be  of  importance. 

The  report  of  Mr.  Oartis  also  coDtains  the  names  of  nearly  150  shrnbs 
and  nearly  30  vines,  which  are  omitted  as  being  unimportant  in  this 
connection. 

Although  North  Oarolina  appears,  from  censaa  statistics,  to  be  abun- 
dantly  sapplied  with  timber^and  theamoantis  really  very  considerable — 
its  distribution  is  such  that  timber-planting  offers  an  inviting  subject 
for  investment. 

Prof.  W.  0.  Kerr,  the  present  State  geologist,  in  his  report  of  1875 
(p.  104),  says : 

In  some  portions  of  the  State  already  there  is  not  timber  enough  to  repair  the  annual 
decay  of  the  fences ;  and  yet  the  old  habit  continues  of  abandonin^^  half-worn  fields  to 
sedge  and  sassafras,  and  pines  and  briers  and  gullies,  and  of  clearing  *'  new  grounds,'' 
at  a  greater  expense  than  would  be  necessary  to  restore  the  old,  taking  no  account 
of  the  value  of  the  forest  destroyed  in  the  process,  which  is  almost  always  greater  than 
that  of  the  land  after  it  is  cleared ;  and  this,  while  there  is  at  least  three  times  as  much 
land  cleared  as  can  be  properly  tilled  by  the  present  agricultural  force  of  the  State. 
And  the  plan  of  fencing  adopted  when  the  whole  country  was  forest-covered,  and  as 
one  means  of  disposing  of  a  considerable  part  of  it,  is  still  continued,  lon[i[  after  not 
only  this  state  ot  things  has  ceased  to  exist,  but  also  the  main  purpose  of  fencing  at 
all,  which  was  to  render  available  for  cattle-grazing  the  rich  natural  pasturage  which 
abounded  in  the  "  forest  primeval,"  bnt  has  been  long  since  extirpated,  except  in  the 
higher  and  almost  unpeopled  regions  of  the  monntains. 

And  as  the  pasture-plants  of  our  original  forests  have  disappeared  almost  entirely 
firom  our  flora,  so  under  a  similar  reckless  system  of  forest  destruction    *    •    *    will 
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the  most  obaracteristio  and  valuable  elements  of  cor  own  nneanaled  forests  disappear 
one  by  one.  How  this  ean  come  to  i^ass  is  already  but  too  evident  to  any  one  who  has 
observed  the  wofol  destruction  within  a  sinffle  generation  of  the  Ions-leaf  pine,  for  ex- 
ample, the  most  useful  forest-tree  of  them  aU,  or  of  the  Juniper  or  the  palmetto,  both 
on  our  own  coasts,  and  especially  of  South  Carolina. 

In  the  swamps  of  North  Oarolina,  bordering  the  sea-shore  and  tide- 
waters,  there  are  successive  generations  of  bnried  forests,  the  timber  of 
^hich  is  in  good  preservation ,  and  ready  to  be  exhumed  whenever  there 
may  be  occasion.^  The  same  is  true,  to  some  extent,  in  cedar  and  cy- 
press swamps  elsewhere. 

ExparUiUm,  eoaatwiM  and  forHgnf  offoreai  products  fiom  iKe  pari  of  WilnUngUm,  N".  C, 


Coastwise. 

Foreign. 

1873. 

1873. 

1874. 

1875. 

1879: 

1873. 

1874. 

1875. 

Spirits  of  turpen- 
tine  casks 

Eosin bbU 

Rosin-oil  ......do. . 

S9,41< 
423,394 

48^383 

343i;499 

43.838 

909,959 

133 

47,829 

717 

14,945 

7,316 

9,998,895 

5,433,408 

110, 476 

4,714 

18,559 

186,938 

156 

30,540 

770 

7.958 

3.994 

3,916,066 

3,330,800 

76, 8i^ 
7,430 

77,969 
196,666 

88,953 
347, 6S8 

63,08:: 
379.330 

77.8e« 
891,819 

Tor do.. 

Tur .cases 

33,366 

41.030 

4,918 

4,896 

80,799 

16,619 

Cmde    turpentine 
barrels.... 

11,558 

7,071 

16,553,74< 

3,333.795 

14,530 

8,844 

13,597.507 

3,960,580 

950 

735 

lUO 
6,920,171 
8,378,236 

65( 

16? 

4.831,030 

3,087,805 

339 

Pitoh bbls 

Lnmber feet. 

Shingles 

Jnniper  bolts  ..No. 
ShooKs , ...  bnndlss 

188 
5.904,541 
1,859,000 

Kailroad-tles  

a2,89e 

150 

12.113 

at 

Empty  kegs,barrels. 
and  hoffshcAds 

3,111 

1,390 

De$UnaHon  of  foreei  products  exported  coastwise  in  1975  from  the  port  of  Wilmington,  N,  C. 


CommodiUes. 


Spirits  of  turpentine casks 

Bosin barrels 

Bosin-oil do.., 

Tar do.., 

Tar oases 

Cmde  turpentine barrels 

Pitch do.. 

Lnmbex* feet 

Shingles i 

Jnaiper  bolts No 

ShooKs bandies 

Empty  kegs,  barrels,  and  hogsheads — 


N^ewYork.   Baltimore.    Philadelphia.      Boston.        Bath, 


8,591 

143,090 

1 

14,745 


7,150 

850 

131,093 

1.585,250 

81.787 

7,426 


8,398 

87.653 

155 

7.0TO 

770 

850 

8,085 

1.085,138 


4 

434 


1,051 
13,037 


3,830 


433 

1,040 

793.906 

1, 435, 350 

55,103 


854 


608 
4,210 


6,486 


135 
538 


309,600 


17 
10 


100 


87 
636,154 


*AIso  to  Richmond.  350,811 :  toThomaston,  343.065 ;  to  Baoksportjl81,330 ;  to  Providence,  255.000 ;  and 
to  Burlington,  141,650  feet.    (From  reports  of  the  Dailj/  Journal ;  Engineer's  Report,  1876.  part  i,  p.  310, 


PLOBIDA. 

The  water-shed  of  the  Perdido  and  the  Escambia,  the  Blackwater, 
and  their  afflaents  covers  a  large  area  of  pine-lands.  The  Saint  John 
Eiver  was  also  an  important  source  of  supply  for  seyeral  years  before 
the  late  war,  and  is  so  still.  A  common  estimate  of  yield  of  pine  is 
4,000  feet  of  lumber  per  acre,  but  good  judges  have  expressed  the  opin-  * 
ion  that  this  is  too  great  for  a  general  average.  Cypress-lands  will 
often  cut  20,000.  In  this  State,  around  the  upper  waters  of  the  streams 
flowing  into  the  Gulf,  the  principal  government  reservations  of  live-oak 
for  the  use  of  the  Navy  are  located. 

» Geology  of  North  Carolina  (Professor  Kerr's  report),  i,  p.  102. 
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Jacksonville  is  the  principal  port  of  shipment  for  the  eastern  part  of 
Florida,  and  the  amount  of  foreign  export  will  be  foand  in  the  statisti- 
cal part  of  this  report.  We  have  no  means  at  hand  for  showing  the 
coastwise  export. 

Fensacola  is  a  principal  point  of  shipment  for  Western  Florida,  the 
lumber  and  timber  being  chiefly  prepared  at  Perdido  Bay,  Escambia 
Bay,  Blackwater  River,  and  Chochowhatchie  Bay.  The  amount  of  for- 
eign exportation  is  given  elsewhere  from  official  statements.  England 
and  other  European  countries  receive  most  of  the  timber,  while  New 
York,  Boston,  Philadelphia,  Cuba,  and  South  America  afford  a  market 
for  the  lumber.  In  1871  the  total  export  from  Pensacola  amounted  to 
4,063,327  cubic  feet  of  hewn  timber  and  1,057,455  feet  of  sawn  lumber. 
In  1872  it  amounted  to  5,790,072  cubic  feet  of  timber,  and  45,753,574 
feet  of  lumber.  There  were  then  220  vessels  employed  in  the  trade, 
with  an  aggregate  tonnage  of  63,806.  Besides  this,  ^veral  schooners 
were  employed  in  the  lumber-trade  with  New  Orleans  and  Texas,  that 
were  not  included  in  these  totals.  There  were  34  saw-mills  tributary  to 
Pensacola. 

During  the  year  ending  July  1, 1877,  270  foreign,  110  American,  and 
210  coasting  vessels,  having  a  total  tonnage  of  295,569  and  an  aggre- 
gate of  7,500  men  as  crews,  arrived  at  the  port  of  Pensacola.  The  value 
of  exports  was  $2,291,822,  mainly  lumber  and  timber.  On  the  line  of 
the  Pensacola  Bailroad  are  four  saw-mills,  with  a  cutting  capacity  of  over 
60,000,000  of  feet  annually.  At  Mill  View,  connected  with  Pensacola 
by  the  Pensacola  and  Perdido  Eailroad,  are  six  mills,  with  a  capacity 
of  65,000,000  of  feet. 

Large  amounts  of  hewn  and  sawn  timber  are  also  floated  down  the 
tributary  streams  to  the  booms  adjacent  to  the  docks,  where  heavy 
timber  is  loaded  into  vessels,  or  on  the  cars  by  steam  derricks^ 

GEORGIA. 

By  an  agreement  made  April  24, 1802,  between  the  State  of  Georgia 
and  the  United  States,  the  lands  west  of  a  line  described,  were  released 
to  the  general  government,  and  those  east  of  the  line  were  confirmed  to 
Georgia.  The  public  lands  of  that  State  are  therefore  held  under  State 
laws,  and  about  forty  years  ago  were  mostly  disposed  of  by  lottery^  so 
that  the  principal  part  now  belongs  to  private  owners. 

A  Department  of  Agriculture  has  been  for  several  years  in  operation, 
and  forestry  is^  by  the  terms  of  the  law  made  incidentally  a  subject  of 
inquiry.  It  has,  however,  been  chiefly  matters  pertaining  strictly  to 
agriculture.  It  has  issued  a  Hand-book  of  general  information  andnumer- 
ous  circulars  and  special  reports.  We  insert  from  the  Hand-book  a  list  of 
the  woody  species,  so  far  as  known.  The  vegetation  of  the  State  may 
be  described  in  belts,  each  characterized  by  its  peculiar  flora.  The  sea- 
coast  belt  has  the  palmetto,  live  oak,  American  olive,  magnolias,  and 
other  6X)ecies  common  with  the  lowlands  of  tho  coast  Further  inland 
is  a  broad  belt  of  pines  (Pintis  australis^  and  other  species),  and  in  the 
mountains  a  flora  not  much  dififering  from  that  of  Western  North  Caro- 
lina already  described. 

^LumhertMn'e  OageUe,  March  9, 1878,  p.  S04. 


Digitized  by 


Google 


480 


FOREST  BESOUBCES   OF   GEORGIA. 


Acres  of  original  Woodlands  in  FamiB  and  Plantations,  as  reported  by  the  Slate  Commis- 
sioner of  JgricttlturCf  and  acres  of  ITild  Lands  as  reported  by  the  ControllsT'Generalf  in 
1875. 


Counties. 


Appling 

Bakor 

Baldwin 

Bankg  

Bartow 

Bdirion 

Bibb 

Brooks 

Bryan 

Bullock 

Borke 

Butts 

Calhoun 

Camden 

Campbell 

Carroll 

Catoosa 

Charlton 

Chatham 

Chattahoochee . 

Chattooga 

Cherokee 

Clarke 

CUy 

Clayton 

Clinch 

Cobb 

Coffee 

Colombia 

Colquitt 

Coweta 

Crawford 

Dade    

Dawson 

Decatur 

DeEalb 

Dodge  

Doo^v 

Dougherty 

Douglas 

Early 

Echols 

EfilDgham 

Elbert 

Emanuel 

Fannin 

Payette 

Floyd 

Forsyth 

Franklin 

Fulton 

Gilmer 

Glascock 

Glynn 

Greene  

Gordon 

Gwinnett 

Habersham.... 

Hall 

Hancock 

HaralHon 

Harris 

Hart 

Heard 

Henry 

Houston 

Irwin 

Jackson  

Jasper 

Jefferson 


Timber  lands. 


183,663 
60,237 
17,717 
47,724 

103,693 


46,903 
100,529 
133,279 
135,552 
1,045 

12,833 


50,739 

116,029 
52,1*10 
3,a"S7 
7,883 
46,876 
80,87U 
51,661 
10,439 
54,203 
19, 712 
3,887 
58,783 

120,962 
21.369 
70,369 
68,746 
32,040 
25,519 
62,757 

143.581 
44,674 
89,73t 

135,819 
25,802 


51,513 
66,651 
95,757 
34,783 
48. 191 

113.310 
21,200 
27. 532 
43.333 

115, 722 
42.0n6 

126,986 
11.045 
2.529 
87,662 
20.190 
£2,141 


48.489 
48.466 
59, 701 
91,  Old 
74,518 
61,417 
33,457 


72,376 
33,310 


^ 


210,395 

14,126 

90,352 

4,737 

48.783 

7,975 

905,779 

81, 578 

31,675 

50,016 

44,855 

5,630 

11, 8-22 

141, 167 

9,107 

15,447 

7,205 

28,671 

591,040 

4,913 

14, 148 

6,473 

91,031 

7,526 

17,567 

149,056 

51,237 

17. 814 

13.011 

53.358 

40,557 

8,746 

13,674 

122,  :«8 

71,690 

13,847 

376, 113 

79,794 

169.612 

19, 726 

17, 131 

5,000 

8,393 

15.455 

83,559 

7,404 

3,S68 

41,290 

7,259 

9,002 

r6,635 

5»019 

5,099 

106, 30  < 

38.011 

10.011 

16,406 

17, 5 15 

19,992 

15,030 

27,915 

H,894 

6,783 

9,511 

12,042 

49,650 

124,241 

17,367 

0. 192 

20,890 


394,058 
74,353 

108,060 
53.461 

152. 475 
7,975 

!>r.^,  r82 

Ihl,  307 
ir^^,  Li54 
1.^:.,  :i68 

1-,  J63 

n,':'22 

Ml.  167 
f>,  "46 
KM,  476 

11-^.  r.28 
f-:v.  ^^23 
.-.I.  789 
!■;^  kil8 
:h.  134 
KM,  470 
1.1.729 
:jT.  ;;79 
1-V4,  ti43 

no,Mio 
i:^^.  ;76 
:n,  410 

lii.  727 

ra;i.  m 

4i>,  786 

Ij'.i,  193 

l^'i.  065 

ai  ..-271 

:>^.  u2i 

4(r.,  H^50 

i^ir.,  013 

ltiA4l4 

i'.K  726 

0!^,  <;44 

71,651 

104,150 

50,238 

131,750 

129. 714 

24,468 

68,822 

90,592 

124,721 

179,601 

132, 005 

17, 044 

108,837 

125.673 

39,201 

98,547 

17,535 

19,992 

63,519 

76,381 

68,595 

97,800 

84, 029 

73,459 

83,107 

124,241 

89. 74:i 

42,502 

20,890 


Coontiea. 


Johnson 

Jones 

Laurens 

Lee 

Liberty 

Lincoln 

Lowndes 

Lumpkin ..... 

Maoon 

Madison 

Marion 

McOuffle 

Mclntush 

Meriwether.., 

Miller 

Milton 

Mitchell 

Monroe 

Montgomery. 

Morgan 

Murray 

Muscogee  .... 

Kewton 

Oconee 

Oglethorpe  .. 
Paulding  .... 

Pickens 

Pierce  

Pike 

Polk 

Pulaski 

Putnam 

Quitman 

Rabun ....... 

Kandolph.... 

Richmond  ... 
Hockdale.... 

Schley 

Screven 

Spalding 

Stewart 

Sumter 

Talbot 

Taliaferro 

TatnaU 

Taylor 

Telfair 

Terrell 

Thomas 

Towns 

Troup  

Twiggs 

Union 

Upson 

Walker 

Walton 

Ware 

Warren 

Washington . 

Wayne 

Webster 

White 

Whitfield.... 

Wilcox 

Wilkes 

Wilkinson... 
Worth 


Total. 


Timber  lands. 


1 

■a 

is 

S 


166,784 
14,126 
84,702 

105^163 

119, 163 
21,799 

854,300 
49,309 


54,414 
59,468 
20,220 
34,685 
82,685 
9,722 
29,556 
58,524 
84,838 


80,173 
689,187 


40,881 


16,300 
19, 977 
93,003 
8,202 
50.430 
36,463 

101. 401 
84,244 
80,973 

141,831 
95^216 
47,931 
83,451 
82.791 

820,100 
19,643 
48.111 

110, 152 
45,082 
3,935 


106,047 

485 

39,300 

193,553 
30,411* 
59,137 
32,572 

108,853 
56,806 
58,831 
80,751 


83,330 
85.069 


30,770 


56,008 
46,606 


30,080 
61,632 


7,825,138 


I 


18,049 

9,657 
63,199 
10,118 
13,187 

5,658 
94,918 

5,184 
11,058 

5,273 
13,409 

2,815 
120,941 
81,377 

3,700 

8,457 
16, 121 
21,721 
84,463 
34,097 

6,511 
84.474 
86,000 
11.531 
30,036 
84.315 

5,020 
4.1,245 
80,092 
34,648 
45,155 

7,971 

4.984 

36.900 

86, 2n 

820,218 

6,120 

9.116 
85,473 
96,877 
12,000 
34,623 
147,852 
11.4J4 
27,210 
35.335 
103,746 
10, 935 
67.643 

2,420 
80,003 
85,580 

1,801 

10,656 

86,386 

47.564 

837,«H)5 

8,669 
82,835 
32.176 
20,C03 

7,K15 
8?,8S0 

9,849 
18,778 
26,058 
58.502 


7,068,603 


S 


164,833 

83,7^ 

147,901 

115,281 

133,350 

87,457 

349,112 

54,333 

11,056 

50,687 

72,  en 

83,039 

155.626 

114,068 

13,422 

33,013 

74.645 

46,540 

84,463 

54,870 

635,696 

84,474 

66,281 

11,531 

46,336 

44.892 

98,083 

45,447 

79.523 

71,  HI 

146,556 

3^815 

85,957 

178,731 

121,493 

868,149 

29,571 

31,907 

845. 5rj 

116,520 

60,111 

144.775 

192.874 

14,390 

27.210 

141.389 

104,231 

50.135 

8fi0,196 

38.839 

79.130 

58.152 

110.057 

67,464 

85,117 

68,318 

837.605 

31,999 

107,304 

32.178 

51,813 

7.835 

79,987 

56,455 

18,778 

57,038 

180,134 


14,403,370 
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The  Commissioner  of  Agricnltnre  reported,  for  1875,  the  area  cnlti- 
Tated  by  various  crops  as  5,056,133  acres ;  pastures  inclosed,  495,192 
acres ;  acres  inclosed  by  fences,  6,804,437. 

The  Controller-General  reported  for  1876 : 

Acres  "improved"! 28,737,539,  valued  at $90,019,944 

Acres  of  wild  land 7,043,584,  valued  at 1,835,828 

Total 35,781, 123,  valued  at 91,855,772 

MISSISSIPPL 

The  southern  part  of  this  State  is  generally  level,  or  but  slightly  un- 
dulating, and  near  the  coast  ofte)i  marshy.  The  Mississippi  Kiver, 
below  Yicksburg,  is  bordered  by  a  bluff  formation,  which  has  a  surface 
area  about  ten  miles  wide.  This  formation  leaves  the  river  at  Yicks- 
burg, and  extends  in  a  narrow  belt  northeastward  and  northward  to  the 
northwest  comer  of  the  State,  leaving  between  it  and  the  river  an  im- 
mense tract  of  bottom-lands,  much  of  the  way  from  50  to  60  miles  wide. 
East  of  the  bluff  formation,  below  Yicksburg,  and  occupying  nearly  a 
third  of  the  State,  occurs  the  grand  Gulf  group,  or  long-leaf  pine  re- 
gion.' This  is  generally  undulating,  frequently  hilly,  the  suriace-soil 
sandy,  and  the  characteristic  tree  the  Pinu8  aiisiralis.  Around  the  edges 
this  grows  only  on  the  higher  ridges,  but  farther  in  it  descends  to  the 
verge  of  the  bottom-lands,  but  seldom  actually  grows  on  the  flats.  It 
is  accompanied  on  the  uplands  by  the  black-jack,  post-oak,  &c.,  and  on 
the  hillsides  by  the  black  gum,  dogwood,  and  other  species.  The  fre- 
quency and  size  of  these  associated  trees  mark  the  variations  in  the  fer- 
tility of  the  soil.  Where  the  pine  occurs  alone  the  soil  is  generally  very 
X>oor.  The  bottoms  are  generally  quite  narrow,  with  a  light  but  pro- 
ductive soil,  the  timber  being  beech,  magnolia,  black  gum,  short  leaf 
pine^  &c.  The  timber  growth  generally  is  open,  from  the  effect  of  fires, 
admitting  of  valuable  pasturage. 

Northward  from  this  occur  the  yellow  loam,  central  prairie,  and  north- 
eastern prairie  regions,  which  are  more  or  less  undulating  or  hilly,  the 
prairies  being  generally  small^  irregular,  and  interspersed  with  wood- 
lands. The  northeastern  praine  region^  has  underlying  limestone  for- 
mations of  different  geological  ages.  The  timber  varies  considerably, 
according  to  soil  and  elevation,  and  includes  the  short-leaf  pine,  oaks 
of  many  species,  sweet  and  black  gums,  poplar,  dogwood,  tupelo,  willow, 
red  cedar,  chestnut,  hickories,  backberry,  hornbeam,  ash,  sycamore, 
malberry,  black  walnut,  redbud,  pawpaw,  &c. 

Westward  of  this,  in  the  northern  part,  lies  the  flatwoods  region.^ 
Tho  level  lands  are  timbered  chiefly  with  postoak ;  often  with  black- 

1  The  term  "  improved"  e^identlv  applies  to  lauds  haviug  a  resident  owner  or  occu- 
piuit,  and  includes  all  the  lands  onltivated,  as  well  as  wood&nd,  &o,  belonging  to  soch 
resident  farms  and  plantations. 

The  area  of  the  State  of  Georgia  is  generally  estimated  at  58,000  square  miles,  or 
37,120,000  acres,  which  exceeds  the  above  aggregate  by  1,338,877  acres.  It  is  probable 
that  some  lands  are  not  included  as  taxable,  which  may  account  for  thisdifferecce. 

*  This  inclades  the  eastern  part  of  Wilkinson,  Adams,  Jefferson,  and  Claiborne 
Counties,  the  southern  part  of  Hinds,  Rankin,  Smith,  Jasper,  and  Wayne,  and  all 
south  of  these  excepting  a  belt  some  ten  or  hfteen  miles  wide  along  the  Gnlf  belonging 
to  the  coast-Pleiooene  rormation. 

>  Includes  the  whole  or  parts  of  the  following  counties,  viz :  Tishomingo,  East  Tip- 
pah, Itawamba,  East  Pontotoc,  Monroe,  East  Chootaw,  Lowndes,  East  Oktibbeha,  East 
Noxubee,  and  Northeastern  Kemper. 

« Including  parts  of  the  conntiee  of  Tippah,  Pontotoc,  La  Fayette,  Chickasaw,  Cal- 
houn, Choctaw,  Oktibbeha,  Winston,  Noxubee,  and  Kemper.  The  part  popularly  styled 
the  "flatwoods"  forms  a  narrow  belt,  bordering  on  the  west,  the  Cretaceons  formations 
of  the  northeast  prairie  region.  Tbeir  usual  width  iathree  to  six  miles,  but  varies,  and 
in  places  widens  out  to  ten  or  twelve. 
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jack  and  short-leaf  pine.  The  walnut,  hickory,  black,  white,  and  troe 
red  oak  and  other  species  occar  to  more  or  less  extent.  The  yellow 
loam  region  embraces  a  large  area  between  the  flatwoods  and  the  Mis- 
sissippi bottom-lands,^  and  is  timbered  with  Spanish  and  red  oaks, 
post-oaks  of  large  size,  hickory,  black-jack,  black  or  quercitron  oak, 
short-leaf  pine,  sweet  gum,  &c 

The  lower  river  counties  where  the  blnff  formation  occurs,  if  under- 
laid by  a  stratum  of  brown,  clayey  loam,  have  a  timber  growth  of  white, 
chestnut,  white,  black,  and  Spanish  oaks,  beech,  hickory,  sweet  and  black 
gnms,  mixed  more  or  less  with  holly,  basswood,  sassafras,  elm,  bom- 
beam,  and  magnolia.  Where  the  soil  is  a  light  calcareous  loam-silt,  the 
timber  consists  of  poplar,  sweet  gum,  magnolia,  mulbeny,  basswood, 
honey-locust,  red  haw,  crab-apple,  and  sycamore.  Sometimes  the  pop- 
lar, basswood,  and  sweet  gum  occupy  the  ground  to  the  exclusion  of  all 
other  kinds.' 

Pascagoula  has  become  a  principal  port  for  exportation  of  lumber  in 
this  State.  The  mills  near  this  point  are  at  the  junction  of  the  Pasca- 
goula and  Dog  Bivers  at  Mossy  Point,  five  miles  from  Pascagoula,  Miss., 
which  is  adjacent  to  the  Oulf  shore,  with  numerous  small  bayous,  inlets, 
and  lakes,  affording  facilities  for  booming  logs.  In  1872,  the  business 
was  divided  among  ten  establishments,  and  the  product  amounted  to 
64,500,000  feet,  with  1,500,000  of  lath.  In  1874,  these  mills  employed 
three  hundred  and  ninety -four  men,  ten  gangs,  and  twelve  circular- 
saws — ^had  a  daily  capacity  of  235,000  feet,  and  made  during  the  year 
46,000,000  feet. 

The  amount  of  lumber  shipped  from  Pascagoula  in  1876,  in  vessels 
cleared  coastwise,  was  6,908,339  feet;  and  for  foreign  ports,  13,679,571 
feet.  Shingles  cleared  coastwise,  1,179,250;  and  for  foreign  ports, 
974,500.  Timber  for  foreign  ports,  885,346  feet.  About  25  per  cent, 
should  be  added  to  the  coastwise  trade  for  vessels  not  clearing  at  the 
custom-house.  The  square  timber  went  to  Europe  and  the  West  Indies ; 
and  the  lumber  to  Europe,  South  America,  Mexico,  and  the  West  In- 
dies. Some  of  the  vessels  load  directly  alongside  the  mills;  others 
outside  the  bar  of  Pascagoula  Biver  by  lighters.  The  largest  size  timber 
ships  lie  in  Ship  Island  Harbor  near  by.^ 

The  State  of  Mississippi  provided  for  the  exhibition  of  some  of  its 
staple  products  at  the  Centennial  Exhibition  at  Philadelphia  in  1876, 
and  erected  a  building  intended  to  represent  a  rustic  log-cabin  in  the 
Swiss  style  of  architecture,  the  eaves  being  festooned  with  long,  waving 
festoons  of  Spanish  moss,  and  the  whole  presenting  the  most  picturesque 
stracture  upon  the  premises.  In  the  rough  external  part,  and  the  panel 
work  within,  it  contained  68  kinds  of  Mississippi  woods,  including  49 
that  were  displayed  on  two  panels  on  the  wall  of  the  front  piazza.  The 
building  was  30  by  40  feet  in  size :  and  the  specimens  of  timber  were 
contributed  by  the  Mississippi  Valley  Improvement  Gompany. 

TEXAS. 

The  public  lands  of  Texas  were  reserved  by  the  State  for  the  payment 
of  its  public  debt,  at  the  time  of  its  annexation  to  the  United  States  in 

1  ComprisiDg  Northwest  Tippah,  Marsha]],  most  of  De  Soto,  East  Panola,  La  Fayette, 
West  Calhoan,  Tallabnsba.  part  of  East  Tallahatchie,  East  CarxolL  Choctaw,  Boat 
Holmes,  Northeast  Tazoo,  North  MadisoD,  Attala,  Leake,  Winston,  Neshoba,  part  of 
Kenix>er,  Lauderdale,  most  of  Newton,  and  the  northeast  corner  of  Scott. 

^The  above  generalizations  are  condensed  from  a  Report  on  the  Gtolog^  and  JgrienUitre 
of  Miasisiippi,  by  Eag.  W.  Hilgard  (1860),  to  which  the  reader  is  referred  for  details. 

'  Rqiort  of  Mimssippi  State  Board  of  Centennial  Managers,  p.  34.  The  statistics  aboro 
given  were  prepared  by  W.  M.  Gillespie,  of  Pascagoula,  deputy  ooUector  for  the  disuiot 
of  8hielilsborough. 
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1845;  and  consequently  no  information  is  given  concerning  its  land  or 
timber  in  any  reports  of  the  general  government.  These  lands  are  now 
in  charge  of  the  newly  organized  Department  of  Insurance,  Statistics, 
and  History ;  and  in  answer  to  inquiries  for  official  information,  the 
commissioner  replies  that,  in  the  absence  of  specific  information  concern- 
ing the  timber  upon  State  lands,  it  may  be  said  that  the  Eastern  part  of 
Texas  is  well  timbered  with  valuable  pine,  and  other  growths;  the 
middle  and  western  portions  are  mostly  prairie,  with  timber  along  the 
streams  and  on  the  hills,  and  in  the  Southern  portions  live-oak  occurs. 
Trees  where  planted  on  the  prairies  in  the  vicinity  of  houses  are  growing 
rapidly. 

TENNESSEE.  ' 

In  the  report  on  the  "  Resources  of  Tennessee,'^  prepared  by  J.  B. 
Killebrewand  Prof.  J.  M.  Safford,  the  following  timber-trees  are  men- 
tioned as  having  commercial  importance  in  that  State: 

Ash  {Fraxinv$  Americana  and  F,  tfiridia).  Formerly  Tery  plentifiil  in  every  part  of  the 
State,  bnt  now^  growing  soaroe  except  in  places  remote  from  facilities  for  transpor- 
tation. It  grows  best  in  the  coves  and  north  sides  of  monntains,  and  in  the  rich 
lands  of  the  Central  Basin  and  West  Tennessee.  The  largest  trees  are  fonnd  in 
Bedford  County,  where  it  is  abundant.  It  bears  transplanting  well  and  is  emi- 
nently worthy  of  cnltivation.  As  some  pains  are  bein||f  taken  to  protect  the 
young  walnuts  that  are  springing  up  in  <H>en  woodlands  m  the  Central  Basin,  it 
IS  hoped  that  the  white  ash,  equally  usefnl,  will  receive  similar  attention.  Tbo 
green  ash  {F,  viridis)  is  met  with  only  along  water-courses.  The  timber  is  excellent, 
but  not  equal  to  the  white.  The  water-ash  (F.  pUUycarpa)  and  red  ash  (F.pubes 
cent)  are  not  so  abundant. 

Bbxch  {Fagus/eruaginea),  Common  tliroughont  the  State  in  moist  soils  along  streams. 
The  largest  groves  are  found  in  Mason,  Trousdale,  Smithy  Sumner,  Cannon,  Bed- 
ford, and  many  other  counties  of  the  basin ;  used  in  manufactures  and  for  fuel. 

BmcH  (Betula  nigra).  Found  along  the  streams  in  East  Tennessee,  especiaUy  on  Clinch 
River.  B;afts  have  been  sent  on  that  stream  to  EnoxviUe  and  Chattanooga  and 
sold  at  good  prices.  « 

BaCKETB  (JSsctilus  flora).  On  rich  soils  in  many  parts  of  the  State,  more  especially  in 
the  mountainous  districts,  where  it  is  fonnd  60  to  70  feet  high  and  3  feet  in  diam- 
eter;  wood  light,  soft,  porous,  and  not  inclined  to  split;  used  for  troughs,  bread- 
trays,  bowls,  and  shuttles. 

Ekd  Ckdar  {Juniperua  Vhginiana),  Formerly  very  abundant  in  the  Central  Basin,  in 
belts  or  strips,  on  the  glady-limestone.  The  supplies  in  Davidson,  Williamson, 
Sumner,  and  Rutherford  nearly  exhausted,  and  the  best  remaining  are  fonnd  in 
Marshall,  Wilson,  Bedford,  and  Maury,  covering  about  300  square  miles.  More 
than  700,000  feet  are  shipped  annuaUy  to  Saint  Louis  for  fencing,  and  a  large  num- 
ber of  telegraph-poles  go  from  Nashville.  Bucket  factories  work  up  5,000,000  feet 
annually.  The  reproduction  is  slow  and  trifling.  The  price  of  $9  a  cord  has  been 
given  for  6,000  cords  for  pavements  in  Pittsburg.  Highly  prized  and  much  used 
as  fencing,  being  extremely  durable.  A  roof  of  red-cedar  shingles  has  been  known 
to  last  80  years.  In  Marshall  and  Bedford  Counties  solid  logs  have  been  cut  that 
would  square  24  inches  for  30  feet. 

Chxstnut  (Ckisianea  veeca).  Abundant.  Durable  as  rails,  but  not  so  durable  for  posts 
as  locust  or  cedar.  Large  forests  are  found  on  the  ridges  of  East  Tennessee, 
on  the  sandstone  soils  of  the  Cumberland  table-land,  and  in  portions  of  the  High- 
land Rim,  especially  in  Lawrence,  Wayne,  Hickman,  and  Ferry  Counties. 

Chbrrt  (Prvfiiif  eeroHna),  Loves  a  rich  soil,  and  grows  in  every  division  of  the  State, 
often  to  70  or  80  feet.  No  extensive  groves  are  found  anywhere,  bnt  the  trees 
are  usually  scattered  thinly  through  the  forests  on  rich  soils. 

Cottonwood  (Pcpulne  keterophylla).  Confined  to  West  Tennessee  and  the  aUuvial 
bottoms  of  the  Mississippi,  growing  to  a  great  size.    Chiefly  need  for  fuel. 

Cypress  (Taxodium  dieHekum).  In  swamps  along  Mississippi  and  Tennessee  Rivers  in 
considerable  abundance,  in  isolated  forests  and  rarely  with  other  trees  Used  for 
shingles  and  staves,  and  valuable  for  fencing  and  for  hollow  wares. 

Dogwood  (Comtie  florida.)  On  rich  soils  in  every  part  of  the  State,  never  growing  to 
large  size.    Wood  hard  and  valuable  for  many  uses. 

£ij<  {Ulmue  Americana,  U.fuha,  and  U,  alata).  The  first  of  these  grows  to  large  size 
and  is  omamenti^,  l>ut  the  timber  not  much  used.  The  second  (red  or  slippery 
elm)  is  smaller  (40  to  60  feet  high  and  1  to  2  feet  diameter)  and  not  as  common  ; 
wood  coarser,  stronger,  and  more  dnrable.  The  third  is  still  smaller,  with 
tougher  and  heavier  wood,  and  is  more  used  for  hubs  of  wheels. 
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Firs.  Of  these,  two  species  grow  in  the  State,  Abies  Fraseriif  the  balsam  fir,  and  A, 
nigraf  the  black  fir  oi  spmce.  Some  of  the  highest  mountain  peaks  are  covered 
with  the  balsams,  and  tney  seldom  grow  lower  than  4»000  feet.  Their  dark  hue 
gives  name  to  the  Black  Mountains  of  North  Carolina,  and  makes  the  characteristic 
feature  of  the  Uoakas.  Being  inaccessible  it  is  rarely  made  into  Inmber,  though 
growing  often  100  feet  high.  It  gathers  balsam  in  blisters  under  the  bark,  which 
gives  it  the  name.    The  black  fir  grows  in  similar  localities. 

Gum  (NysM  aquatioa).  The  black  gum  or  tnpelo  grows  on  rich,  moist  soils  in  West 
Tennessee,  and  to  considerable  size.  Valuable  for  hubs,  because  its  fibers  are 
interwoven  so  that  it  cannot  be  split  without  difficulty.  It  makes  good  plank« 
but  cannot  be  dressed  smooth.  The  sweet  gum  (Liquidamber  styracyiHa)  flourishes 
in  wet,  marshy  places,  and  is  largely  used  tor  plank  for  coarse  use.  It  is  cheaper 
than  poplar  and  decays  sooner.  It  exudes  a  gum  highly  prized  by  children  for 
chewing. 

Hickory.  Six  species  occur,  viz:  1.  Carjfa  alha,  shell-bark  hickory.  2.  C.  euloata,  the 
thick  shell-bark,  more  common  in  the  mountains.  3.  C,  tomentoaaf  the  common 
hickory.  4.  C  glabra,  the  pignut  hickory.  5.  C.  miorocarpaf  the  small-nut  hick- 
ory, and  C.  amara,  the  bitternut.  The  common  hickory  grows  upon  all  soils  of 
middling  quality  in  the  State,  and  is  known  by  the  great  disproportion  between 
the  root  when  young  and  the  root  when  grown,  the  latter  being  sometimes  larger 
around  than  the  tree,  assuming  a  flat  or  grub-like  form.  It  abounds  in  the  "  hick- 
ory barrens,"  on  the  Highland  Bim.  It  rarely  grows  larger  than  18  inches  in 
4iiameter,  when  the  timber  is  valuable  for  carriaffe-work.  The  shag-bark  grows 
larger  and  splits  more  easily,  and,  like  the  C.  ghwra,  seeks  a  fertile  soil  on  river 
banks  and  hillsides.  The  wood  of  hickory  is  highly  prized  for  fuel,  burning  rap- 
idly with  intense  heat,  and  its  ashes  are  very  rich  in  potash. 

Linn,  Linden,  or  Basswood  (TiUa  Americana),  This  is  fond  of  a  fertile  soil,  and  is 
found  with  sugar-maple  and  walnut.  It  abounds  in  the  blue-grass  region  of  thi) 
Central  Basin,  and  in  some  places  in  East  Tennessee.  The  bark  is  sometimes  nsed 
in  making  horse-collars. 

Black  or  Yellow  Locust  (Robina  pseudaoada),  grows  well  upon  almost  any  soil,  and 
flourishes  on  the  slopes  of  the  Highlands  and  Cumberland  Mountains,  and  on  the 
sides  of  the  Unakas.  It  is  found  on  the  north  slopes  of  Clinch  and  Powell's  Mount- 
ains, and  will  flourish  in  the  glady  places  of  the  Central  Basin  where  no  other  tree 
will  survive.  As  a  fence-poet,  it  will  last  a  century.  It  grows  rapidly,  and  in  ten 
years  makes  a  post  or  railroad-tie.  It  rarely  exceeds  a  foot  in  diameter,  or  thirty 
to  forty  feet  in  height. 

HoNKY  Locust  {QlMtsdhia  trioanthot)  abounds  on  all  rich  soils  of  the  State,  with  wal- 
nut, elm,  scale-bark  hickory,  hornbeam,  ash,  Sl^    Very  valuable  for  posts. 

Maple  {Acer  Booeharium)  abounds  in  the  coves  of  the  mountains  and  on  the  rich 
bottoms  of  the  streams.  Acer  rttdrum  grows  in  wet  soils  and  on  margins  of  streams 
quite  abundantly  throughout  the  State,  in  localities  suited  for  its  growth.  The 
Acer  dasyoarpunif  or  silver  maple,  is  smaller  and  rarer.  The  wood  of  the  first  two 
of  these  maples  is  highly  valuable  for  cabinet-work ;  that  of  the  third  is  soft,  rery 
white,  and  fine-grained. 

Red  Mulberry  (Manu  rubra),  in  rich  soils,  in  every  part  of  the  State.  Its  wood  is 
durable  as  fence-posts. 

Oaks.  Of  the  genus  Quercu$,  the  State  has  a  dozen  or  more  species.  They  grow  in 
every  county,  more  or  less,  and  together  form  the  great  body  of  the  timber.  The 
white  oak  {Q,  alba)  is  most  valuable,  ^wing[  to  enormous  size  in  the  valley  of  the 
Tennessee,  and  in  the  first  and  second  tiers  of  river  counties  in  West  Tennessee.  It  ia 
also  found  in  considerable  quantities  in  many  parts  of  East  Tennessee,  the  best  being 
on  the  ridges  in  the  western  part  of  that  division,  or  in  the  tier  of  counties  resting 
against  the  Cumberland  table  land,  and  on  the  slopes  of  the  Unakas.  The  ridcms 
and  valleys  along  the  Duck  and  BuiOEalo  Rivers  are  covered  with  large  white  oaks, 
and  this  tree  is  generally  scattered  through  the  wooded  regions  of  the  Highland 
Rim.  The  wood  is  highly  valued  for  wagons,  plows,  &c,,  and  a  large  business  has 
grown  up  on  the  Lower  Tennessee  in  the  manufacture  of  staves  for  the  European 
market.  From  Hardin,  Wayne,  Perry.  Humphreys,  and  Stewart  Counties,  the 
annual  production  is  1,635,000.  about  naif  being  shipped  out  of  the  Cumber- 
land. Heavy  pipe-staves  are  60  inches  long,  5  wide,  and  li  thick ;  light  pipe,  56 
inches  long,  and  of  same  width  and  thickness.  Claret  staves  are  40  inches  hngJ 
Much  oak  Is  also  used  at  Paducah,  Memphis,  and  Mound  City,  for  boat-building. 
Small  oak  is  rived  for  hoops.  It  is  highlv  valued  for  fence-raila.  '  Whit«  oak  gen- 
erally sells  standing  at  |1  a  foot  across  the  stump,  and  at  the  mills  for  $18  to  $20 

*  The  prices  lor  making  and  price  paid  by  foreign  dealers  in  New  Orleans,  are  as  fol- 
lows: 
Heavy  pipe,  $1.40  to  $2.25  per  M  for  making ;  sold  at  $36  per  M. 
Light  pipe,  80  cents  to  $1.10  per  M  for  makinir ;  sold  at  $25  to  $35  per  M. 
Claret  staves,  80  cents  to  $1.00  per  M  for  making ;  sold  at  $25  per  M.  , 
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per  M  feet.  The  red  oak  (Q.  ruhra)  grows  everywhere  in  the  State,  and  makes 
good  roof-board««,  staves  for  tobacco-hogsheads,  floor-barrels,  &c.  It  is  more 
widely  distribot^  than  white  oak,  and  is  largely  nsed  in  making  charcoal.  The 
poet  oak  (Q.  obtusiloba)  prefers  a  dry,  thiD,  gravelly  soil,  and  is  fonnd  in  every  part 
of  the  State.  It  is  highly  prized  for  railroad-ties  and  posts,  and  is  more  durable 
than  the  white  oak.  The  chestnut  oak  (Q.  caatanea)  delights  in  high,  poor,  barren, 
and  rocky  soil,  in  which  it  may  be  found  in  every  ^art,  especially  on  the  leached 
soils  of  the  Highland  Rim.  It  is  chiefly  valued  for  its  bark  in  tanning,  and  much 
bark  is  shipped  to  other  States.  Some  trees  on  the  Highland  Rim  and  in  Eaot 
Tennessee  will  make  a  cord  of  bark,  which  sells,  when  ground,  in  Saint  Louis,  at 
^18.  The  black  oak  (Q.  tinctoria)  occurs  in  considerable  quantities  on  the  High- 
land Rim,  especially  in  a  rich  loamy  soil,  as  in  Montgomery  County  and  parts  of 
Stewart  and  Robertson.  This  tree  is  deemed  the  most  valuable  for  boards.  It 
splits  easily,  does  not  curl  up  when  nailed  on  a  roof,  and  is  largely  used  for  staves 
of  flour-barrels.  It  is  a  very  valuable  species,  and  forests  of  it  sell  very  high.  The 
scarlet  oak  (Q.  ooccinea)  abounds  in  East  Tennessee,  and  grows  in  moist  places. 
It  also  occurs  in  small  swampv  spots  in  Middle  and  West  Tennessee,  but  not  in 
profitable  quantities.  The  timber  in  quality  and  uses  resembles  the  red  oak.  The 
olack-Jaok  oak  (Q.  nigra)  is  of  not  much  aoconnt,  though  it  covers  a  portion  of  the 
Barrens.  It  prefers  a  rea  clay,  ferruginous,  cherty  soil,  usually  poor  and  thin,  but 
sometimes  fertile,  as  in  the  northern  parts  of  Stewart  and  Montgomery  Counties, 
which  are  very  productive.  These  fertile  lands,  unlike  the  Barrens,  have  an  under- 
growth of  gum,  dogwood,  and  hazel,  and  of  scrub  hickory.  This  wood  is  least 
injured  by  the  annual  flres  on  the  Barrens.  It  perishes  in  three  years  when  made 
into  rails,  and  is  almost  valueless  except  for  fuel,  and  the  abundant  yield  of  potash. 
During  the  late  war,  much  of  it  was  converted  into  ashes  for  the  manufacture  of 
saltpeter.  The  remaining  oaks  of  Tennessee  have  no  economical  importance,  being 
limited  in  quantity,  such  as  the  swamp  white  oak,  the  overcup,  the  yellow  oak, 
the  small  chestnut  oak,  laurel  oak,  Spanish  oak,  willow  oak,  bear  oak,  and  per- 
haps other  species.  A  specimen  of  nearly  every  tree  mentioned  may  be  found  In 
the  valley  of^East  Tennessee,  as  the  rich  high  ridges  of  that  region  give  almost 
evei^  condition  of  soil  and  climate. 

PiNBS.  These  are  among  the  most  abundant  and  valuable  of  the  forest  growth.  The 
two  species  of  most  value  are  the  yellow  or  short-leaf  (^Pinus  mitis)  and  white  pine 
(P.  strobua).  The  former  grows  in  considerable  quantities  near  Knoxville  and  on 
many  of  the  parallel  ridges  of  East  Tennessee.  It  forms  extensive  forests  on  the 
Cumberland  table-land  and  belts  in  Hardin  and  Lawrence  Counties.  Patches  are 
found  on  the  south  sides  of  the  hills  in  Wayne  and  less  in  several  of  the  counties 
of  the  Highland  Rim,  and  in  West  Tennessee.  It  abounds  on  poor  soils,  usually  of 
sandstone,  or  on  red  clay  with  gravel.  It  takes  possession  of  old  fields  and  grows 
rapidly  wnere  the  soil  is  too  poor  for  other  vegetatation.  Its  wood  is  used  for  lum- 
ber, bdng  fine-grained,  resinous,  stronjg,  and  durable.  The  white  pine  is  less  abun- 
dant, hue  is  fonnd  on  the  slopes  otthe  Unaka  Mountains  and  locally  on  the 
Cumberland  table-lands.  It  grows  to  a  larger  size,  and  its  wood  is  highly  valued. 
The  supply  is  limited,  and  much  of  it  is  inaccessible. 

Poplar  {Liriodendron  tullpifera).  There  are  several  varieties,  known  as  blue,  white, 
and  yellow  poplar,  the  latter  being  b^r  far  the  most  valuable.  It  grows  on  rich 
soil  almost  everywhere,  the  finest  being  seen  in  Obion  and  Dyer  Counties,  of 
West  Tennessee,  and  Maury  and  Macon,  in  Middle  Tennessee.  This  tree  grows 
to  a  great  size,  and  is  found  twenty  to  twentv-five  feet  in  girth,  and  sixty  to 
seventy  feet  to  the  limbs,  and  yielding  10,000  feet  or  more  of  good  lumber.  It 
is  extensively  made  into  lumber,  and  is  more  nsed  in  building  than  any  other 
wood.  Its  greatest  defect  is  the  liability  to  shrink  and  swell  in  changes  from  dry 
to  wet  weather.  It  is  not  attacked  by  the  borer.  As  rails,  it  will  last  fifty  vears. 
This  lumber  sells  in  market  at  |16  to  |20  per  1,000  feet,  and  at  the  mills  at  |10  to 
$1.5.  About  15,000,000  feet  of  logs  of  this  timber  are  annually  floated  down  the 
Cnn^berland  in  rafts  to  Nashville. 

Sassafras  (Sassufraa  officinale)*  Common  as  a  shrub  in  every  part  of  the  State,  espe- 
cially in  the  valley  of  Middle  Tennessee  and  on  the  Highland  Rim.  In  West  Ten- 
nessee it  becomes  a  stately  tree.  One  specimen  measured  60  inches  across  inside 
of  the  bark.  The  wood  is  soft,  brittle,  rigid,  close-grained,  and  is  nsed  for  stud- 
ding, and  to  some  extent  for  furniture.  The  sprouts  of  this  tree  are  extremely 
trouolesome  in  fields.  The  roots  have  been  used  as  a  tea.  The  pith  is  scraped 
out  with  an  awl-shaped  instrument,  and  is  valuable  for  mucilage,  being  worth 
when  dry  $3  to  |4  a  pound. 

Sycamore  (Platanua  ocddentalis).  Grows  along  the  margins  of  streams  in  every  part 
of  the  State.  Its  wood  is  used  in  making  furniture.  The  timber  does  not  split 
easily,  and  decays  very  soon  in  the  weather.  It  is  troublesome  on  account  of 
sprouts  that  it  sends  up  from  the  stump. 
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Walnut.— The  black  walnut  {Juglans  nigra)  is  pretty  generally  distriboted  over  the 
rich  soils  of  the  State,  and  it  is  a  sign  of  fertility.  It  aboonds  in  the  great  Cen- 
tral Basin  and  the  better  part  of  the  Highlands,  and  flonrishee  on  the  north  sides 
of  ridges  and  in  the  valleys  of  East  Tennessee.  It  attains  a  marvelons  size  on  the 
calcareo-silicious  soils  of  West  Tennessee.  A  grove  on  the  Cumberland  table-land, 
a  few  miles  Arom  Wartbnrg,  in  the  eastern  part  of  Morgan  Connty,  could  scarcely 
be  surpassed ;  some  trees  being  6  feet  in  diameter  and  more  than  100  feet  high  and 
thickly  set.  The  bark  of  the  black  walnut  is  used  as  a  domestic  dye  for  woolen. 
The  butternut,  or  white  walnut  {Juglan$  dnttea)  prefers  the  margins  of  streams 
and  rich  northern  slopes,  and  is  generally  diffused.  Its  wood  makes  a  lumber 
valued  for  inside  flnishing  and  for  cabinet  wares. 

Of  trees  not  sufficiently  abandant  to  be  of  much  economical  impor- 
tance may  be  mentioned  the  yellowwood,  cacamber,  laurel,  boUy,  horn- 
beam, box  elder,  chinquapin,  crab  apple,  hackberry,  willow,  persim- 
mon, &c« 

The  report  from  which  the  above  statements  are  condensed, remarks — 

That  though  the  State  of  Tennessee  has  as  yet  an  abundant  supply  of  timber,  it  is 
every  year  becoming  more  apparent  that  some  legislation  is  demanded  for  its  preser- 
vation and  reproduction.  In  the  neighborhood  of  our  furnaces,  especially,  the  con- 
sumption of  timber  is  enormous,  and  many  of  our  fipest  iron  fields  will  soon  be  de- 
prived of  half  their  value  unless  some  legislative  protection  is  given  to  the  voung 
timber.  The  annual  conflagrations  that  sweep  like  a  devouring  fury  through  tne  old 
coaling  lands,  destroying  the  ypuuff  sprouts  and  rendering  barren  a  large  scope  of 
country,  should  be  checked.  But  ror  these  fires,  the  timber  would  soon  reproduce 
itself  iu  sufficient  quantities  to  supply  all  the  demands  of  the  charcoal  furnaces.  Old 
fields  are  lying  idle  and  nnfenced  in  every  part  of  the  State,  that  could  be  reclaimed  bv  be- 
ing planted  iu  trees.  Were  these  places  oroken  up  and  sown  with  acorns  or  hickory 
nuts,  or  planted  with  locust  trees,  the  effect  would,  in  every  particular,  be  salutary. 
Not  only  would  the  land  be  reclaimed,  but  the  timber  would  m  two  score  years  be  val- 
uable. •  •  •  The  legislature  should  exempt  from  taxation  for  a  term  of  years  all 
these  old  fields  that  are  planted  with  trees,  and  flOO  worth  of  property  should  also 
be  exempted  for  every  mile  of  shade  trees  planted  along  the  highways.  •  «  •  Had 
this  been  done  twentv  years  ago,  Tennessee  would  not  be  dotted  aU  over  with  repulsive 
and  haggard  old  fields  that  constitute  the  shame  and  mark  the  shiftlessuess  of  her 
farmers.  •  •  •  More  is  involved  in  this  question  than  mere  money.  The  very  ex- 
istence of  the  human  race  is  Jeopardized  by  this  neglect. 

KBNTUOKT. 

Prof.  ]Sr,  8.  Shaler,  in  charge  of  the  Geological  Survey  of  Keutncky, 
in  speaking  of  the  future  prospects  of  the  tim^r  of  that  State,  remarks  :^ 

I  am  satisfied  that  by  properly  husbanding  our  timber  resources,  they  wiU  in  fifty 
years  become  one  of  the  most  important  of  the  varied  sources  of  wealth  to  our  State. 
A  large  part  of  the  eastern  coal-field  of  Kentucky  is  not  tillable  land.  The  lofty  and 
rugged  ridges  between  the  valleys  are  natural  nurseries  of  timber.  While  the^  will 
not  serve  for  other  forms  of  cultivation,  they  will  yet  do  admirably  for  the  raisinor  of 
many  of  the  most  valuable  woods  for  our  various  arts.  So  large  a  part  of  the  vaUey  ofthe 
Ohio  is  arable  land,  that  the  future  sources  of  timber  for  its  use  are  very  limited.  They 
will  be  found  in  the  lofty  ridges  of  the  Apalachian  Mountains  where  the  steepness  of 
the  slopes  will  forbid  plow-tillage. 

I  deem  it  quire  likely  that  within  the  time  of  the  next  generation,  these  hiU  lands 
will  become  as  valuable  for  timber  raising,  as  the  average  lauds  of  the  valley  are  for 
other  forms  of  culture.  They  are  naturally  suited  to  all  the  most  valuable  woods  of 
the  Mississippi  Valley.  At  the  present  value  of  black  walnut,  an  acre  of  this  timber 
forty  years  old,  growing  as  thickly  as  it  is  able  to  stand,  should  be  worth  several  hundred 
dollars;  of  hickory  ana  locust  of  second  growth,  the  value  is  about  as  great.  There 
are  taw  crops  of  ordinary  soil  which  wiU  give  as  great  average  returns  when  labor  and 
interest  are  deducted.  A  very  great  advantage  in  our  Kentucky  forests  is  the  compara- 
tive immunity  from  fires.  In  most  valuable  timber  regions  this  danger  is  so  great  as 
to  reduce  the  value  of  such  lands  as  investments.  In  many  thousand  miles  of  travel 
throngti  the  timbered  districts  of  Kentucky,  I  have  never  seen  an  acre  of  forest  seri- 
ously damaged  by  fire.  In  the  present  state  of  our  American  life,  when  men  are  hardly 
willing  to  wait  for  the  yearly  narvests  to  mature,  it  seems  almost  too  much  to  hope 
for  the  far-seeing  thrift  that  will  look  forward  to  fruits  to  be  gathered  at  the  end  of 
forty  years ;  yet  these  enterprises  that  take  hold  on  a  distant  future  will  become 

1  Geological  Report  of  Kentucky,  part  I,  vol.  1, 2d  series,  p.  4. 
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more  attraotive,  with  a  growth  of  capital,  and  an  increase  of  confidence  in  life.  Bat 
in  fact  a  large  part  of  the  value  of  such  growths  as  our  forests  would  give  when  artifi- 
cially plant^  would  he  immediate.  At  five  years  young  hickories  have  a  value,  and 
the  trees  removed  by  trimming  out  each  year  should  pay  an  interest  on  investment.  A 
black  locust  becomes  valuable  in  ten  years,  or  nearly  as  soon  as  a  pear-orohard,  and 


for  thirty  years  thereafter  should  give  a  steady  snpplv  of  timber.    With  each  sncceed- 
•  the  '    "  '  '     ■  


lug  year  these  woods  become  more  and  more  valuable,  as  the  original  forests  become 
stripped  of  their  scanty  supply.  The  best  black  walnut  is  already  priced  with  mahog- 
any in  Europe,  brineing  several  dollars  per  cubic  foot.    The  abunaant  water-ways  of 


Prof.  L.  H.  De  Friese.  an  assistant  in  the  geological  snrvey  of  Ken- 
tucky,  in  speaking  of  the  connectipn  between  geology  and  botany,  re- 
marks an  example  in  Grayson  County.  The  Goal-Measure  series  crosses 
the  Litchfield  and  Hartford  road  in  a  very  irregular  northwest  and 
southeast  direction  about  12  miles  from  Litchfield.  Korth  of  this,  on 
through  the  Goal  Measures  to  the  Ohio^  the  Liriodmdron  tuiipi/era  (there 
called  ^^  yellow  poplar")  forms  a  conspicuous  part  of  the  forest,  its  massive 
cylindrical  trunk  growing  from  two  to  five  feet  in  diameter.  It  is  seen 
everywhere,  on  low  lands  and  high  lands  alike.  But  after  crossing  inta 
the  Chester  shale  it  disappears  entirely,  only  a  few  scrubby  trees  being 
found  near  the  junction.  After  crossing  this  shale  this  tree  reappears 
on  the  Saint  Louis  limestone  of  the  Sub-carboniferous  series. 

He  notices  another  change  of  timber  due  to  a  modification  of  the  sur- 
face soil  in  a  remarkable  belt  of  woods  crossing  the  Hartford  and  Clover- 
port  road  about  12  miles  from  Gloverport.  It  is  about  five  miles  wide,  on 
a  soil  of  thin,  shaly  limestone,  forming  a  nearly  level  tract  of  land. 
Although,  at  least  150  feet  above  the  drainage,  the  soil  is  always  moist, 
and  the  liriodendron,  chestnut,  white-oak,  and  three  varieties  of  hickory, 
grow  with  a  luxuriance  that  is  scarcely  surpassed  anywhere  in  the  State. 
There  is  also  found  in  this  belt  of  exceptionally  heavy  timber  growth, 
but  in  less  numbers,  the  laurel-oak,  black  sugar-maple,  water-beech 
water  elm,  etc.  The  change  is  very  marked  in  passing  on  either  side 
out  of  this  belt  into  the  ordinary  timbers.^ 

The  black  walnut  is  found  scattered  all  through  Western  Kentucky, 
in  open  places  and  about  fields,  where  other  timbers  had  been  cut  away 
or  deadened.  It  is  all  nearly  second  growth,  however,  the  old  forest 
growth  having  been  ruthlessly  destroyed.  The  largest  amount  of  pri- 
mal walnut  timber  I  found  was  on  Beech  Fork,  or  Clover  Creek,  up 
near  the  headwaters ;  occasionally  a  forest  tree  of  it  is  left  standing  in 
other  localities,  but  it  is  very  rare.  Even  the  second  growth,  which 
would  be  valuable  in  time,  is  meeting  with  the  same  fate  as  the  first, 
and  reckless  hands  are  cutting  it  away  for  such  rude  purposes  as  rail- 
making  as  fast  as  it  springs  up.  From  the  study  I  made  of  the  walnut, 
I  find  the  second  growth  comes  up  only  in  open  spots  of  ground  where 
it  is  not  overshadowed  and  choked  out  by  other  more  rapidly  growing 
and  less  valuable  timbers.  That  causes  it  to  spring  up  mostly  about 
dwelling-houses  and  cleared  pieces  of  ground,  the  very  localities  where 
it  soonest  meets  with  destruction.  If  farmers  could  only  consider  that 
a  single  tree  of  good  walnut  timber  is  worth  more  than  their  best  acre 
of  land,  they  would  take  more  pains  to  encourage  the  growth  of  a  timber 
which  is  becoming  so  scarce  in  our  country,  and  for  which  there  is  such 
great  demand.  I  believe,  with  a  little  extra  care,  such  as  trimming  out 
and  killing  other  fast-growing  timbers  of  little  or  no  value,  taking  moder- 
ate pains  to  secure,  in  such  localities  as  best  suited  the  walnut,  a  good  un- 
dergrowth of  it,  etc.,  that  a  considerable  forest  of  this  valuable  timber 
might  be  secured  and  kept  in  Kentucky. 

'  Beport  on  ike  Hmben  of  Orayson,  BreckenridgCf  Ohio,  and  Hancock  Cowntim^  p.  6. 
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ISText  to  the  walunt  in  value,  and  folly  as  scarce,  is  the  black  cheny. 
The  wood  is  so  valuable  in  cabinet  work,  for  the  reason  that  it  is  very 
compact,  close  grained,  and  receives  a  high  polish.  In  a  few  years,  at 
the  present  rate  of  destruction,  it  will  have  disappeared  from  our  Ken- 
tucky forests.* 

In  an  examination  of  the  timbers  of  Grayson,  Breckenridge,  Ohio, 
nnd  Hancock  Counties,  in  connection  with  the  geological  survey  of 
Kentucky^,  Mr.  De  Friese,  an  assistant  on  the  survey,  remarked,  that 
the  younger  growth  destined  to  form  the  future  forests  of  the  country, 
often  differed  in  relati.ve  abundance  and  in  species  from  the  original 
growth.    In  speaking  of  the  white  oak  he  observes : 

I  took  particular  pains  to  notice  the  conditions  of  growth  of  the  white  oak,  and  I 
find  that,  while  at  present  it  forms  the  large  per  cent,  of  the  forest  timhers,  in  the 
nndergrowth  it  falls  from  40  or  50  per  cent,  to  ahont  8.  while  its  place  is  beine  taken 
by  snch  yaloeless  timbers  as  the  pm-oak,  biack  oak,  Spanish  oak,  and  black  hiokoiy. 
This  proves  that  the  latter  are  of  more  rapid  and  hardy  growth,  and  that  in  the  eon- 
test  for  supremacy,  the  white  oak  will  finally  be  exterminated.  The  extinction  of  oar 
white  oak  would  be  nothing  less  than  a  calamity—one  which  should  be  avoided  if 
possible. 

As  an  indication  of  the  tendency  to  change,  as  shown  in  the  forests 
of  Western  Kentucky,  the  following  tables  are  given  in  the  report 
above  cited : 


Toung  fore$t  growth, 

P«reeaL 

Black  oak 36 

Pin-oak .36 

Black  walnut 19 

White  oak 9.4 

Hickory 6.6 

Black  gum 5.2 

Post  oak iJ 

Liriodendron ..•••. ^96 

Sycamore 1 


Old  foreii  growUk. 

P«reent. 

White  oak 40 

Liriodendron 10 

Black  gum 9 

Hickory 8^ 

Sugar-tree 8^ 

Post  oak 7 

Black  oak 7 

Spanish  oak 2^ 

Chestnut 2 

Dogwood 2 

Sycamore ..••. 1 

\<^hite  ash 1 

Bed  oak i 

Pin-oak i 

Maple , -I 

The  teudency  to  deterioration  shown  by  the  above  comparison,  indi- 
cates the  importance  of  giving  timely  attention  to  the  young  growth  in 
woodlands,  by  giving  it  encouragement  by  the  suppression  of  the  leas 
valuable  species. 

In  a  report  upon  the  timber  growth  of  Greenup,  Carter,  Boyd,  and 
Lawrence  Counties,  Kentucky,  made  by  A.  E.  Crandall,  in  connection 
with  the  geological  report  of  that  State,'  a  count  was  made  of  the  num- 
ber of  old  forest  trees  of  twenty  species,  at  eight  separate  stations,  and 
of  second  growth  trees  at  seven  stations,  with  the  view  of  determining 
the  relative  frequency  of  species  in  the  two  conditions.  The  second 
growth  had  been  cut  off  some  years  before  for  supplying  charcoal  to 
iron-furnaces.  In  some  instances  a  third  growth  was  examined,  but 
there  appeared  no  material  difference  when  compared  with  the  second. 
In  the  following  table,  we  present  the  general  result  as  observed  of 
valley,  hill-side,  and  hill-top,  and  tlie  combined  result  of  all,  and  have 

*L.  H,  De  Friese,  in  report  on  timbers  of  OrayBon,  Breckenridge,  Ohio,  and  Hamooek 
Counties. — Geological  Snrvey  of  Eentncky,  part  ix,  vol.  ii,  2d  series,  p.  8. 
^Geological  Survey  of  Kentucky,  part  ix,  vol.  ii,  2d  series,  p.  14, 16. 
'  Geological  Survey  of  Kentucky y  part  I,  vol.  1, 2d  series. 
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added  colamns  for  sbowiDg  the  order  of  frequency  of  the  several  species^ 
the  more  numerous  being  marked  1,  the  next  2,  and  so  on  to  the  end. 
But  in  doing  this,  there  occasionally  occurs  the  same  proportion  in  two 
or  more  species,  and  in  this  case  we  have  assigned  tbe  same  numeral 
order  to  each,  designating  by  a  star  the  duplicate  or  other  number  of 
species  that  belong  to  this  numerical  order. 

Feroeniage  and  relative  order  of  frequency  of  Hmber-trees  in  Eastern  Kentucky, 


Species. 


White  oak 

Black  oftk 

Chestnat-oak . 

PcMt-oak 

Other  oaks 

Beech 

Maple 

Chestnat 

Hlokory 

Tellow  poplar  . 
Gam 


Linden 

Sycamore , 

Bockeye 

Sim 

Black  walnat.. 
White  walnut. 

Hemlock 

Pine 


Old  forest  (eight  sUtions). 


Percentage  of 


.149 
.061 


.017 
.278 
.110 
.090 
.030 
.004 
.031 
.007 
.086 
.068 
.021 
.037 
.036 
.007 
.047 


.237 
.199 
.044 


.046 


t 


.199 
.164 
.997 
.018 
.055 


.069 

.046 

.005 

.033 

.053 

.120 

.100 

.058 

.035 

.046 

.096 

.018 

.006 

.015 

.091 

.093 

.003 

.003 

.009 

.067 

.106 

.171 
.117 
.113 
.007 
.038 
.119 
.057 
.035 
.063 
.053 
.034 
.010 
•014 
.099 
.007 
.090 
.017 
.003 
.003 
.056 


Number  in  order 
of  freqnenoy. 


Second  growth  (seven  stations). 


Percentage  of 
trees. 


.191 
.189 
.050 
.019 
.138 
.065 
.030 
.069 
.080 
.054 
.015 
.011 


.010 
.049 


t 

a 


.910 
.191 
.045 
.015 
.141 
.014 
.094 
.071 
.098 
.031 
.0:24 
.034 


.043 
.010 


007     .056 


.909 
.190 
.048 
.017 
.140 
.039 
.097 
.070 
.089 
.042 
.019 
.016 
.003 


.005 
.046 
.016 


.031 


Number  in 
order  of 
frequency. 


16 


10 


*  More  than  one  having  this  number. 

The  ^^ barrens^  of  Kentucky  and  Tennessee. 

Extensive  tracts  of  irregular  form  occurred  in  these  States,  when  first 
explored,  which  were  quite  destitute  of  timber,  or  the  remains  of  forests 
in  tbe  way  of  fallen  trunks  or  stumps,  excepting  here  and  there  a  knoll 
of  timber,  on  gravelly  soil.  They  were  in  fact  prairies^  and  apparently 
caused  by  the  annual  burning  of  the  herbage,  as  practiced  by  the  In- 
dians, either  to  drive  game,  to  encourage  the  growth  of  fresh  grass  for 
deer,  or  perhaps  to  destroy  the  lurking-places  of  enemies,  or  to  prevent 
accidents  from  unexpected  fires.  These  lands  have  proved  highly  pro- 
ductive under  cultivation,  and  since  the  fires  have  been  prevented,  they 
have  grown  up  in  timber^  but  not  so  varied  in  kind  as  that  found  in 
adjacent  native  forests,  nor  as  a  general  thing  so  valuable  for  use.  This 
rapid  restoration  of  forests  in  these  States,  and  in  parts  of  Ohio  and 
Indiana,  while  the  process  is  slow  in  Illinois,  has  been  thought  to  be 
due  to  a  more  recent  origin,  and  the  endurance  of  living  seeds  in  the 
soiL^  It  has  been  observed  that  the  area  of  these  old  barrens  is 
somewhat  limited  to  the  surface  area  of  the  conglomerates  underlying 
the  coal  formation  of  these  States.*  This  subject  is  being  studied  in 
connection  with  the  geological  survey  of  Kentucky,  and  the  details  are 

» Prof,  N,  8,  Shaler,  Geolo^cal  Survey  of  Kentucky,  part  II,  vol.  I,  2d  ser.,  p.  4. 
*  Mr.  John  B,  Proctor,  AssiMtant  of  Kentucky  Survey. 
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promised  in  a  series  of  memoirs  that  is  in  coarse  of  publication  on  the 
distribution  of  the  Forest  Trees  of  Kentucky.^ 

In  relation  to  the  varieties  of  spontaneous  growth  found  on  the  Bar- 
rens of  Kentucky,  it  is  observed  that  the  oaks  are  mostJy  of  the  follow- 
ing species :  Querom  coccifieay  rubroj  and  nigra^  the  latter  being  most 
common.  The  Q.  alba  is  found,  but  not  abundantly,  and  about  the  sink- 
holes the  Q.  imbricata  and  Q.  obttisiloba  are  found.  There  are  no  tulip- 
poplars,  basswoods,  beeches,  black  walnuts,  or  butternuts,  and  but  very 
few  willows  or  maples.  The  largest  oaks  are  about  15  inches  in  diame- 
ter at  three  feet  from  the  ground. 

A  local  law,  applicable  to  the  counties  of  Trimble  and  Oldham,  and 
the  part  of  Carroll  below  the  mouth  of  the  Kentucky  Biver,  was  passed 
March  11, 1876,  which  was*designed  to  prevent  the  range  of  stock  along 
the  banks  of  the  Ohio  Biver.  The  preamble  recites  the  damage  being 
done  in  these  places  by  the  undermining  of  banks,  and  the  attempts  of 
owners,  in  planting  willows  and  other  shrubs  and  trees  of  rapid  growth, 
to  prevent  erosion,  and  allows  stock  running  at  large  to  be  taken  up 
and  the  owners  to  be  fined  from  $5  to  $15  for  each  offense. 

The  recently-established  State  Bureau  of  Agriculture,  Horticulture, 
and  Statistics,  will  doubtless  include  inquiries  relating  to  forest  re- 
sources, in  its  programme  of  oi>eration. 

WEST  VIBOINIA. 

The  West  Virginia  Handbook  ^  (p.  104)  presents  the  following  list  of 
timber-trees  in  this  State,  with  some  notes  concerning  their  distribution, 
size,  and  uses : 

WuiTB  PiNB  {Pinw9irobu8),  Seldom  over  120  feet  high,  and  not  very  prevalent ;  tim- 
ber eqnal  to  Pennsylvania  or  Miohigan  pine. 

Pitch  Pine  (P.  rigida).  Never  over  60  feet  high ;  thin  sandy  ridges ;  not  very  abun- 
dant, bat  rich  in  turpentine.^ 

Yellow  Pinb  (P.  mitia).  From  50  to  85  feet  high ;  tops  of  ridges,  solitary  or  in  small 
clusters ;  timber  valuable— not  subject  to  warp  or  twist :  found  in  considerable 
quantities  in  Baleigb,  Wayne,  Logan,  and  Lincoln  Counties. 

Hemlock  {Ahiea  CanawniU).    Rich  mountain  and  table  lands;  70  to  100  feet  high. 

Black  Spruce  {A,  nigra).  Banks  of  streams  and  other  damp  places ;  a  handsome  treOy 
50  to  60  feet  high ;  of  pyramidal  form  in  open  erounds ;  wood  not  used. 

Red  Cedar  {Jiiniperua  Virginiana),  Moderate-sized  tree,  of  pyramidal  shape ;  thinly 
scattered  through  the  State ;  disposed  to  come  up  as  second  growth  on  thin  land ; 
wood  light  and  very  durable. 

Holly  (I2ex  opaoa).  Mountain  streams,  and  on  gravelly  and  stony  soil ;  grows  15  feat 
high ;  wood  tough,  and  good  for  turning. 

Laurel  (Kalmia  lat^otia).  Thin  cold  hill-sides  and  mountains ;  from  4  to  10  feet  high. 
Two  varieties  are  noticed,  the  largest  on  Tygart's  VaUey  River  and  other  streams 
of  similar  elevation ;  leaves  poisonous  for  cattle. 

White  Oak  {QuercM  alba).  Large  and  abundant  on  river-bottoms,  on  hill-sides,  and 
ridges;  growing  75  to  100  feet  high,  and  2^  to  4  feet  in  diameter;  grows  ia 
dense  woods  without  limbs  to  two-thircis  of  its  height;  bears  acorns  on  an  average 
once  in  two  years. 

*  The  memoirs  already  published  are : 

'*  Report  on  the  Forests  of  Greenup,  Carter ,  Boyd^  and  Lawrence  Counties,^*  by  N.  S.  Shaler 
and  A.  R.  Crandall,  part  L  vol.  1, 2d  series,  pp.  34. 

**  Report  on  the  Botany  of  Barren  and  Edmonston  Counties,^^  by  John  Hussey,  with  aa 
introduction  by  N.  8.  Shaler,  part  II,  vol.  1, 2d  series,  pp.  32. 

"  Report  on  tlie  Timbers  of  Grayson,  Breckinridge^  OhiOf  and  Hancock  CountieSj^^  by  L. 
n.  Do  Friese,  part  IX,  vol.  II,  2d  series,  pp.  20. 

>  Prepared  by  J.  H.  DissDebar,  Comnussioner  of  Immigrration  fbr  the  State  of  West 
Virginia. 

3  Estimates  made  in  a  lumber  interest,  represent  the  white  pine  along  the  Greenbrier 
River  on  its  upper  waters,  as  making  4  to  7  cuts  of  16  feet  to  a  tree,  and  averaging  5 
cuts  to  the  1,000  feet,  and  sometimes  40,000  feet  to  the  acre.  It  grows  at  an  altitnde 
of  2,000  to  2,500  feet.  Estimates  place  the  amount  in  several  timber  districts  at 
300,000,000  feet. 
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Bkd  Oak  (Q.  rvhra).  Not  as  large  as  white  oak,  nor  so  straight  and  darable ;  bark 
roQgh  and  dark ;  used  for  tanning ;  wood  coarse  and  heavy ;  acorns  large,  bnt  in- 
ferior for  mast. 

Black  Oak  (Q.  tindaria).  From  40  to  80  feet  high;  bark  valnable  for  tanning  and 
dyeing ;  and  wood  lorming  good  timber.    It  occars  on  hish  benches  and  ridj^es. 

Jack  Oak  (Q.  nigra).  Scrubby  ;  not  over  30  to  40  feet  high  on  thin,  sandy  ndges; 
not  valnable. 

Chkstnut  Oak  (Q.  ea»tanea).  Abundant  on  rather  thin  and  stony  or  clayey  ridges 
and  benches,  but  very  thrifty  in  good  soil ;  grows  60  to  80  feet ;  wood  tough  and 
durable— equal  to  white  oak  for  many  usee;  furnishes  a  larger  supply  of  tan-bark 
than  any  otner  oak. 

Spanish  Oak  (Q,falcaia),  Not  abundant;  60  to  80  feet  high;  tough  and  valuable 
wood  for  staves,  and  bark  used  for  tanning.  There  are  also  some  other  oaks  grow- 
ing in  the  State,  some  of  them  of  large  size,  and  others  shrubs. 

Tuup  Poplar  (Liriodendron  tuHpifera).  The  white  and  yellow  poplar— the  latter 
most  valuable  for  flooring,  celling,  and  cabinet-work,  and  for  shingles,  answering 
for  pine.  It  is  the  largest  tree  of  West  Virginia,  growing  100  to  150  feet,  with  cor- 
responding diameter.^  It  grows  equally  well  in  uie  valfeys,  and  on  rich  hill-sides 
and  ridges.    Paper  has  been  made  from  the  bark. 

Black  Walnut  (Juglans  nigra\  Grows  50  to  80  feet  high,  and  3  to  6  in  diameter; 
found  in  rich  soU,  at  any  elevation,  but  nowhere  so  abundant  as  in  some  mono  tain 
sections. 

White  Walnut,  (J,  cinerea).  Nearly  as  large  as  the  black,  and  multiplies  more 
rapidly. 

Hickory  (Carya  9uloata;  C.  alba).  These  abound  in  rich  soil  among  the  deciduous 
timber ;  height,  80  to  100  feet :  seldom  over  S^i  to  3  feet  thick :  grain  fine,  hard, 
and  flexible,  and  full  the  best  in  the  woods. 

WHrns-niEART  Hickory,  (C.  iomenioea).  Similar  in  wood  to  the  above,  but  white  at 
the  heart ;  bark  rough,  not  scaly. 

Broom  Hickory  {C,  pordna).  Besembles  the  above;  fiber  veiy  tough;  best  for 
brooms. 

Chkstnut  (Catianea  v€$ca).  Large  and  spreading  tree;  on  dr^,  elevated  ground,  in 
every  part  of  the  State,  but  more  abundant  on  the  mountains.  It  grows  rapidly, 
and  reproduces  from  sprout  or  seed  once  in  15  or  20  years,  to  a  size  for  posts  and 
rails. 

Chinquapin  (C.  pumila).    Small  tree ;  not  abundant. 

Buckeys  {.^9culu8  glabra).  Large  tree,  of  rapid  growth ;  prefers  bottom-lands ;  soft ; 
not  durable  if  exposed ;  bears  fruit  early ;  not  edible. 

Locust,  {RohiniapseHdaoaoia).  Good-sized  tree,  in  thin  or  open  woods  on  high  ground; 
irregularly  distributed,  generally  in  groves;  a  rapid  grower,  and  easily  propa- 
gated. 

Honey  Locust  (OledUschia  irioantho$).    Moderate-sized  tree ;  not  abundant. 

Beech  (Fagus  ferruginea).  Bed  and  white;  found  in  bottoms  and  on  lower  benches, 
all  over  the  State ;  moderately  abundant  j  height  50  to  60  feet ;  not  much  used 
except  for  fuel ;  good  for  boxes.  Journals  m  machinery,  chair-bottoms,  and  fence, 
boards,  when  nailed  up  and  expoiBcd  to  the  air  immediately  after  being  sawed. 

Sycamore  {PJatanus  oooidentalis),  A  very  large  picturesque  tree,  70  to  120  feet  high' 
solitary  or  in  clusters  along  the  banks  of  rivers ;  wood  fine  and  hard ;  used  for 
bedsteads  and  other  turned  furniture ;  grows  rapidly  and  easily  propagate<l. 

Elm  ( Vlmus  Americana),  A  very  handsome  spreading  tree,  60  to  80  feet  high ;  seldom 
found  in  the  woods,  but  usual  on  the  banks  of  streams,  and  in  more  or  less  open 
grounds :  seldom  cut  do>Arn  for  any  purpose. 

Cucumber  (Magnolia  acuminata).  Moderate-sized  tree,  seldom  over  70  feet  high; 
wood  white,  not  very  hard  or  fibrous ;  good  for  turning  and  hollow  ware ;  baric 
medicinal. 

Linden  {niia  Americana).  Bich  soil ;  60  to  80  feet ;  wood  soft,  white,  and  adapted  to 
light  cabinet-work  and  paper-making. 

White  Ash  (Fraxinue  Americana).  Large,  straight  tree,  on  rich  hill-sides ;  wood  tough 
and  elastic ;  used  for  flooring,  mill-work,  and  carriages. 

Mountain  Ash  {Pyrue  Americana),  Not  over  40  feet  high;  said  to  occur  on  the  moun- 
tains. 

>  Several  trees  are  reported  10  and  11  feet  in  diameter.  The  nature  of  the  soil  on 
which  this  timber  grows  has  a  striking  effect  on  the  color  and  quality  of  the  wood. 
Mechanics  distinguish  the  white,  blue,  and  yellow,  but  no  external  marks  distinguish 
them.  The  white  variety  generally  prefers  a  dry,  elevated,  gravelly  ground ;  has  a 
branching  head,  with  a  small  amount  of  heart- wood,  has  a  coarser  and  harder  grain, 
and  decays  more  rapidly.  The  blue  has  the  same  general  character.  The  yellow  pop- 
lar, by  far  the  finest,  is  extensively  used  as  an  inside  finishing  lumber,  for  shingles, 
and  as  weather- boarding.  It  affords  a  good  foundation  for  veneers,  and  is  used  in 
cabinet- wares,  ^.— (B^ourcea  of  Weet  Virginia^  p.  133.) 
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Wild  Cherry  (Cera$u8  serotina).  From  40  to  70  feet  high  And  2  to  6  and  7  feet  m 
diameter ;  not  very  abundant  nor  of  largest  size  except  on  the  table-lands  imme- 
diately below  the  Alleghany  summits ;  wood  hoe-grained  and  valnable. 

Hard  or  Sugar  Maple  (Acer  sacoharinum).  On  rich  ground,  80  feet  hi^h ;  abundant 
all  over  the  State,  especiallv  in  the  mountainous  countieS|  where  m  several  sec- 
tions it  constitutes  half  of  the  timber. 

Black  Maple  (A,  nigrum).    Foliage  darker  and  wood  coarser  than  the  preceding. 

Sweet  Gum  {Liquidambar  Stifradflua).  A  tall,  slender  tree,  not  often  very  straight, 
but  with  twisty  wood  that  cannot  be  split ;  used  for  mill-work  and  carriage-hubs, 
and  resists  fire  longer  than  any  timber  in  the  country. 

Sour  or  Black  Gum  (Nyssa  muUiftora),  From  50  to  60  feet  high ;  on  bottom-land ; 
wood  tough  and  twisted  as  the  preceding. 

Birch  (Betula),  The  white,  red,  and  sweet  or  cherry  birch  are  represented  in  various 
parts,  as  on  Elk  River  and  tributaries,  and  on  table-lands,  where  it  grows  40  to  70 
feet  in  height. 

Alder  (Alnus  $errulata).    From  10  to  15  feet  high ;  along  river-banks. 

Wateb  Beech  (Carpimus  Ameriama).  From  Id  to  20  feet  high,  rough,  intricate 
branches ;  wood  tough,  but  not  used. 

Iron  wood  (Oitrya  Virginica).  From  30  to  40  feet  high ;  wood  tougher  than  hickory, 
and  unsurpassed  as  a  lever. 

Aspen  {Populus  tremuloide$).    Rare ;  not  properly  identified  in  West  Virginia ;  grows 
50  to  60  feet  high  in  the  central  counties. 
In  a  chapter  on  forest  treee^  shrubs,  and  medicinal  plants,  in  the  "Beaouroea  of  Wert 

Virginidf" '  the  foUowing  additional  species  are  mentioned  as  growing  in  this  State : 

Black  Ash  (Fraxinua  •am^uq/bZia).  Grows  70  to  80  feet  high,  and  2  to  SH  feet  in 
diameter. 

Blue  Ash,  (F.  quadrangulata).    Found  mainly  in  Tennessee  and  Southern  Ohio. 

Green  Ash  {F,  viridis).  Usually  grows  25  to  30  feet  high,  and  4  to  5  inches  in  diameter. 
Found  most  abundantly  on  the  banks  of  the  Monongahela  and  Ohio  Rivers. 

Sweet  Buckeye  (MbouIub  flava).  Grows  50  to  60  feet  high,  and  is  2  to  3  feet  in 
diameter. 

Coffee  Tree  (Gymnocladw  CkmadenHa).  Sometimes  50  to  60  feet  high,  and  1  to  2  feet 
in  diameter,  often  clear  of  branches  for  30  feet  or  more. 

Cottonwood  (Populua  heterophylla).    Not  very  abundant  in  this  State. 

Dogwood  (Comu$florida),  Rather  a  shrub  than  a  tree;  sometimes,  however,  growing 
30  to  35  feet  high. 

Box  Elder  {Negundo  aceroides).  On  bottom-lands  along  rivers,  where  the  soil  is  deep, 
moist,  and  fertile,  with  locust,  wild  cherry,  and  co&e-tree  timber.  It  is  not  Ions- 
lived,  and  used  only  for  fueL  The  heart-wood  of  old  trees  would  afford  a  hand- 
some cabinet-wood. 

Red  or  Slippery  Elk  (  Ulmms/klva),   Widely  diffused,  but  not  abundant. 

Wahoo  (U.  alata).  A  small  tree,  not  over  80  feet  high,  and  9  or  10  inches  in  diameter ; 
usually  on  river-banks. 

Fir  (Abies  Fraseri),  On  the  highest  points  of  the  Alleghanios,1n  Pocahontas,  Pendle- 
ton, and  Eastern  Randolph. 

Hackberry  (CelUa  ooddentalie).  Sometimes  60  feet  high,  with  a  trunk  18  to  20  inches. 
It  prefers  a  cool,  shady  situation,  and  a  deep,  fertile  soil,  on  the  borders  of  rivers, 
and  among  other  trees. 

Silver  Maple  (Acer  dasyoarpum).  Grows  30  to  50  feet  high,  with  a  diameter  of  2  to  4 
feet  and  more.  It  is  found  in  a  sandy  loam  on  the  banks  of  the  limpid  rivers,  with 
a  gravelly  bed,  and  is  rare  in  miry,  black  soils. 

Red  B14PLE  (A,  rubrum).  Grows  50  to  60  feet,  and  flourishes  in  the  grounds  that  some- 
times overflow,  but  west  of  the  Alleghanies  on  high  grounds,  but  of  smaller  growth. 

Red  Mulberky  (Morue  rubra).    Grows  60  to  70  feet,  with  a  diameter  of  2  feet. 

Sassafras  (Sasaafrae  officinale).  Often  grows  70  to  80  feet  high,  with  a  diameter  of  3 
feet. 

SouRWOOD  (Oxydendrum  arboretim).  Grows  15  to  40  feet  high,  and  sometimes  2  to  2^ 
feet  in  diameter.  It  has  a  large  proportion  of  sap-wood.  It  is  not  abundant,  and 
grows  in  rich  woods,  along  the  Aileghanies. 

The  exportation  of  logs,  ship  timber,  staves,  barrels,  and  Inmber  from 
West  Virginia  was  compnted,  in  1870,  at  (2,500,000  in  value  annnallj. 

Of  the  16,640,000  acres  in  the  State,  about  14,000,000  were  unim- 
proved, and  about  9,000,000  or  10,000,000  in  native  forest  Eeliable 
statistics  are  not  obtained  concerning  the  amount  of  forest  witiiin 
the  reach  of  <<  raftable"  8treams«    Single  logs  may  be  floated  nearly 

^  A  centennial  publication  by  M.  F.  Maury  and  Wm.  M.  Fontaine,  p.  430.  The  chap- 
ters  on  forests  and  timber  are  by  Professor  Fontaine. 
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from  the  soaroes  of  some  of  the  rivers,  and  rafts  upon  the  larger  streams. 
The  moQDtainoas  regions,  however,  do  not  admit  of  floating,  the  streams 
being  rapid,  tortnons,  and  rocky.  The  kinds  mostly  got  for  market  are 
oak  and  talip-poplar.  The  basins  drained  by  Fishing  Greek,  Middle 
Island  Greek,  Little  Kanawha  and  branches.  Sand  Greek,  Great  Ka- 
nawha, and  its  branches  below  the  Great  Falls,  the  Gnyandotte  and  Big 
Sandy  Kivers  are  mentioned  as  valuable  timber-regions.  The  evergreens 
occur  farther  east,  the  largest  pine  region  extending  across  Fayette  and 
Baleigh,  on  both  sides  of  £few  Biver,  and  some  distance  up  the  Gauley. 
Hemlock  abounds  most  in  the  Oheat  Biver  and  Greenbrier  Mountains, 
and  on  the  table-lands  of  Tucker,  Bandolph,  Pendleton,  Pocahontas, 
^^icholas,  and  Webster  Oounties.  "So  oak,  poplar,  or  hickory  occurs  here, 
but  in  their  place  the  maples,  ash,  beech,  birch,  wild-cherry,  and  black- 
walnut.  North,  south,  and  east  from  the  Staunton  and  Parkersburg 
turnpike,  near  the  head  of  Greenbrier  Biver,  are  extensive  forests,  which 
are  being  wasted  and  burned  in  clearing  land. 

In  speaking  of  the  distribution  of  timber  in  West  Virginia,*  Professor 
Fontaine  recognizes  three  sections:  the  Mountain  Begion,  the  Plateau 
Begion,  and  the  Hilly  Begion  (proper) ;  the  latter  including  the  great 
body  of  the  central  and  western  portions  of  the  State.  The  white,  chest- 
nut, black,  and  red  oaks,  chestnut,  hickory,  poplar,  ash,  sugar-maple, 
hemlock,  beech,  locust,  and  black  walnut,  occur  generally  in  the  Hilly 
Begion  throughout  the  State ;  some  yellow  pine  is  scattered  here  and 
there  quite  generally,  as  also  the  hemlock,  but  the  home  of  both  is  most 
in  the  Plateau  and  Mountain  Begions.  It  is  said  that  there  was  once  a 
considerable  belt  of  yellow  pine  growing  near  the  Ohio  Biver,  and  some 
distance  back ;  but  this  has  disapeared,  except  a  few  scattered  trees. 
There  are  indications  that  this  tree  was  once  much  more  abundant,  for 
pine-knots  are  found  in  numbers  where  these  trees  do  not  grow.  The  hem- 
lock seems  to  have  crept  down  from  the  eastern  highlands  along  the 
streams  heading  up  in  them,  and  to  have  maintained  its  position  among 
them  for  a  considerable  distance  within  the  deciduous  timber  of  the 
Hilly  Begion. 

Of  the  hard  woods,  the  white  oak  is  by  far  the  most  abundant,  form- 
ing a  third  to  a  half  of  the  timber  of  the  State,  and  it  is  one  of  the  most 
generally  diffused.  The  oak,  poplar,  and  chestnut  appear  to  increase 
in  size  south  of  the  Great  Kanawha.  In  many  parts  of  the  Hilly  Begion 
we  find  the  chestnut-oak  on  the  ridges,  large  chestnuts  on  the  hill-sides, 
and  beech  rather  closely  confined  to  the  vicinity  of  the  streams ;  we 
also  find  the  black  and  sweet  gums,  buck-eye,  white  maple,  white  wal- 
nut, linden,  cucumber-tree,  and  several  species  of  maple,  elm,  and  ash, 
the  latter  quite  abundantly. 

As  we  ascend  the  plateau  the  deciduous  timber  diminishes  and  becomes 
poorer,  and  evergreens  increase;  the  oaks,  poplar,  and  hickories  giving 
place  to  walnut,  cherry,  chestnut,  maple,  and  the  conifers.  Bising  still 
further  into  the  broad  and  lofty  ranges  of  mountains  at  an  elevation  of 
3,000  to  3,200  feet  in  the  south  and  2,500  in  the  north,  and  spreading 
east  and  west  from  this,  we  find  the  largest  amount  of  evergreen  timber 
in  the  State. 

OHIO. 

Mr.  John  Hussey,  in  an  article  on  Forest  Distribution,*  after  noticing 
that  Ohio  was  situated  between  432  and  1,300  feet  of  elevation  above 

^  Beeoiurcee  of  W€9i  Vtrginia,  pp,  144-161 ;  this  article  contains  many  details  which  we 
cannot  inolade. 

•  Ohio  AgriouHHral  Report  1879,  p.  29.  This  artioler  is  accompanied  by  a  list  of  trees 
fonnd  growing  indigenous  in  Ohio,  founded  upon  a  list  pwpared  by  Prof.  J.  S.  New- 
berry, m  the  Ohio  Agricultoral  Beport  of  1859,  and  irom  various  other  sources. 
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sea-level,  or  practically,  for  the  greater  part,  witb  a  vertical  range  of 
ODly  about  500  feet,  and  that  there  was  no  tree  pecaliar  to  the  State,  or 
any  that  even  attained  its  greatest  development  within  its  borders, 
says : 

We  are  situated  on  the  border  of  the  Northern  and  Sontbem  region,  and  this  we 
mns'i  bear  in  mind  to  understand  the  distribution  of  our  own  plants.  We  are  situated 
on  the  verge  of  the  cypress,  a  lumber  tree  of  inestimable  valne  in  the  South.  This 
tree  does  not  grow  indigenous  in  our  State,  but  in  Southern  Indiana,  on  the  Wabash, 
and  in  Illinois,  it  attains  a  size  soarcely  inferior  to  what  it  attains  in  Louisiana.  The 
cypress,  unlike  many  other  trees,  will  thrive  with  its  roots  and  the  lower  part  of  its 
trunk  wholly  immersed  in  water.  It  may  be  cultivated  in  any  low,  wet  place,  where 
but  few  of  our  timber  trees  could  exist  at  all.  *  •  •  The  pecan  grows  a  little  far- 
ther north  than  the  cypress ;  in  fact,  on  our  southern  borders.  The  sweet-gum  oomea 
into  our  southern  limits,  but  does  not  make  a  larse  tree.  Both  pecan  and  sweet-gum 
will  grow,  if  planted,  anywhere  in  Ohio.  »  »  ^  The  persimmon  grows  in  the  south- 
em  half  of  our  State.  The  white  cedar  {Cupre98UB  thuyouks)  comes  over  our  southern 
border,  and  the  red  cedar  extends  entirely  across  the  State,  but  only  in  rare  situations 
furnishes  a  trunk  of  sufficient  sice  for  any  economic  purpose.  As  we  proceed  south- 
ward, we  find  this  tree  showing  signs  of  being  in  a  more  congenial  situation  by  a 
larger  growth.  No  farther  south  than  the  glades  of  Tennessee  it  makes  a  tree  of  good 
size  for  Inmber.  •  •  •  On  the  northeast  the  hemlock  spruce  O^HesCoikuIeii^i*)  comes 
over  our  borders  from  the  great  forests  to  the  northeast  or  us.  This  tree  is  found  grow- 
ing south  of  the  40th  parallel  in  Indiana,  in  several  localities,  where  it  nearly  Joins 
the  cypress  from  the  south.  In  Parke  County,  on  Sugar  Creek,  in  that  State,  is  the 
remnant  of  a  hemlock  forest ;  on  the  Wabash,  a  few  miles  to  the  south,  is  also  the 
remnant  of  a  cypress  forest— some  immense  trees.  These  may  point  backward  to  a 
past  chapter  of  our  physical  history,  but,  it  would  seem,  in  opposite  directions.  *  •  > 
The  white  pine  *  ^  *  is  not  an  important  item  among  our  forest-trees,  on  aooonnt 
of  its  scarcity  and  inferior  size  in  this  State.  It  is  found  m  numerous  localities  in  the 
northern  part  of  the  State. 

The  hills  of  Eastern  Ohio  form  the  outlines  of  the  Allegheny  Mountains.  We  may 
consider  the  sandstone  bordering  the  Lower  Scioto  the  beginning  of  the  Appalachian 
system.  The  flora  also  indicates  a  change  in  the  geological  formations.  The  chestnut 
begins  to  be  a  common  feature  of  the  landscape ;  so  common  that  it  may  be  regarded 
as  a  characteristic  feature  of  the  sandstone  region  of  the  State.  No  tree  makes  a  bet- 
ter promise  of  reward  for  cultivation  than  the  chestnut  in  the  porous  soils  derived  from 
the  sandstone  of  the  eastern  part  of  the  State,  t  •  •  The  Magnolia  acuminata,  or 
cucumber  tree,  grows  a  few  miles  farther  west  than  the  chestnut,  and  is  suited  to  a 
more  compact  soil — that  resulting  from  the  decomposition  of  the  black  shale.  This 
tree  follows  the  line  of  the  black  shale  throughout  the  State,  and  usually  indicates  the 
presence  of  a  heavy  soil.  The  pitch-pine  marks  the  beginning  of  the  sandstone  almost 
equally  well  with  the  chestnut.  It  does  not  usuaUy  attain  a  large  size,  although  it 
is  extensively  used  where  it  can  be  obtained. 

As  showing  our  relations  to  the  Allegheny  uplift,  I  mention  our  broad-leaved  ever- 
greens which  belong  to  the  range  of  mountains  to  the  east  of  us,  but  run  along  the 
spurs  quite  half  way  of  the  State ;  these  are  the  Bhododendron  flcaximam,  the  Kalmia 
latifoliaf  and,  in  the  extreme  south,  the  Ilex  opaoa ;  although  this  last  does  not  charac- 
terize the  spurs  of  the  mountains  as  the  two  first  mentioned.  The  laurels  show  by 
their  growth  that  they  are  on  the  borders  of  their  natural  province.  They  continue  to 
increase  toward  the  center  of  the  mountain-chain,  where  tney  make  such  compact  and 
tangled  masses  that  the  hunter  finds  it  easier  to  crawl  over  the  interlaced  tops  than  to 
make  a  path  amidst  the  crooked  and  interwoven  stems  and  branches,  which  bears  i^ne 
can  penetrate. 

Coniferous  trees  in  Ohio. 

A  large  collection  of  sprigs  of  these  trees,  presented  by  Mr.  E.  Man- 
ning, at  the  Akron  meeting  of  the  Ohio  State  Horticultural  Society  in 
1874,  with  a  detailed  account  of  his  successes  and  failures  in  planting 
in  Franklin  County,  Ohio,  was  made  the  basis  of  notes,  written  out  by 
Dr.  John  A.  Warder,  and  published  in  the  transactions  of  the  society.^ 
They  are  applicable  more  particularly  to  Southern  Ohio.  We  condense 
from  these  the  following  data  concerning  species  found  worthy  of  culti- 

•  TransaetioM  qf  Ohio  State  HoriUmUural  Soe.,  1874,  p.  84. 
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vation,  and  such  as  were  fonnd  otherwise.    Beferring  to  the  report  for 
details,  we  will  simply  classify  them  by  name : 


Mardy, 

Pintis  Bylvestris. 

Anstriaoa. 

resinosa. 

Pyreneaoa. 

strobos. 
Abies  excelsa. 

Caoadensis. 
Pioea  balsamea. 

ParsoDii. 
Jnnipems  Yiiginiana. 
Capressns  thayoides. 
Thqja  oocidentaliB. 

Bequire  9ame  $helter. 

Pinns  larico. 

Aastralis. 

excelsa. 
Abies  Dooglasii. 


Abies  Smitbiana. 
Picea  pectinata. 

piDsapo. 
TaxQs.baooata. 

Worthy  of  cultivation, 

Pinns  ponderosa. 
Abies  Menziesii. 

orientalis. 
Pioea  Nordmaniana. 

Cephalonica. 
Cnpressns  Lawsoniana. 
Nootkaensis. 
Taxodinm  distichnm. 
Thtja  Siberica. 

plicata. 

Not  tuffioUmily  f€$tod. 
Pinns  aristata. 


Picea  nobilis. 

braoteata. 
Pinns  amabilis. 
Retinospoms  — . 

Of  no  great  value, 

Pinns  inops. 
Biotia  orientalis. 

May  le  need  in  omamonUU 


Pinns  Mngbo. 
pnmila. 

Snngens. 
exfiis. 
alba. 
Picea  picbta. 
Taxns  adpressa. 
Salisbnria  adiantifola. 


Hamilton  County. — ^An  experiment  in  tree-planting  is  cited  by  Dr. 
John  A.  Warder,  upon  the  anthority  of  Ezra  Sherman,  of  the  White- 
water village  of  the  United  Society  at  Preston,  Ohio: 

The  seeds  of  locnsts  and  cedars  were  planted  in  1890.  In  three  years  the  locnste 
were  set  ont  in  a  grove  of  15  acres,  at  12  feet  distance  from  each  other.  An  avenne 
was  planted  along  a  public  highway  for  200  rods  in  extent.  Bir.  Sherman  considers 
that  the  stakes,  poles,  and  pasture  of  this  grove  have  been  worth  as  mnch  as  it  would 
have  yielded  if  free  of  trees,  (t) 

In  1870  two-thirds  of  the  trees  along  the  road  were  ont  down.  These  180  trees  made 
1,500  poets,  worth  35  cents  each,  or  |^5 — ^that  is,  from  |8  to  t9  per  tree.  The  stakes 
and  top- wood  were  worth  something  besides.  Some  of  the  trees  in  the  grove  are  con- 
sidered worth  $10  apiece,  and  the  15  acres  thus  stocked  are  expected  to  furnish  fence- 
posts  for  the  whole  farm  of  1,500  acres  for  all  time.  The  cedars,  though  of  mnch  slower 
growth,  are  highly  valued.  They  will  make  8  posts,  against  30  of  the  locust  trees  *  *  * 
Alter  the  first  two  years  the  borers  were  not  troublesome. — (IVantoo.  of  Kansas  Stale 
Board  of  AgrUmliure,  1873,  p.  263.) 

Holmes  County. — When  this  county  was  first  settled,  perhaps  no  part  of  Ohio  pro- 
duced a  greater  variety  and  superior  quality  of  timber  than  was  found  growing  among 
our  hills.  It  was  not  uncommon  to  see  growing  on  the  hillsides  and  ridge-lands  poplar 
trees  100  feet  in  height,  and  without  a  umb  for  60  to  80  feet,  carrying  their  thickness 
over  three-fourths  of  tnelr  length.  The  principal  varieties  of  timber  are  oak,  poplar, 
sugar-maple,  walnut,  chestnut,  beech,  hicKory,  hackberry,  pawpaw,  dogwood,  and  iron- 
wood.— (G.  F.  Newton  in  "  Essay  on  Holmes  County.'*  Ohio  Agricultural  Report,  1873, 
p.  220.) 

This  writer  notices  that  since  the  clearing  away  of  the  forest  there  is 
a  marked  difference  in  the  climate.  The  old-fashioned  Indian  summers 
have  nearly  disappeared,  giving  place  to  cold  falls  and  early  winters. 
He  asserts  that  the  winters  are  now  a  month  to  six  weeks  longer  than 
they  were  thirty  years  before,  and  that  the  cold  winds  now  come  from 
the  southwest. 

In  the  session  of  1873  efforts  were  made  to  secure  an  act  of  the  legis- 
lature in  Ohio  to  encourage  the  planting  of  trees,  and  a  committee  of 
the  State  Horticultural  Society  prepared  a  bill  that  was  approved  by 
many  members  j  but  it  was  found  that  the  constitution  forbade  the 
exemption  of  private  property  from  taxation  under  any  pretext,  and  this 
circumstance  hindered  the  enactment  of  the  proposed  law.^ 


>  I^nsactions  of  Ohio  State  Hort.  Soc,  1874,  p.  58. 
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Lorain  County. — As  to  relative  abnndance  and  importance  the  tor- 
ests  around  Oberlin  are  aboat  as  follows : 

1.  The  oak  genas  stands  at  the  head ;  Quercua  alba  being  most  corn* 
mon. 

2.  Beech  everywhere. 

3.  The  hickories,  led  by  Carya  alba. 

4.  The  maples.  Acer  dasyoarpum  being  most  abundant,  and  A.  sao- 
oharinum  most  valuable. 

5.  Elms.     Ulmus  Americana.    The  U.  rubra  rare. 

6.  Ashes,  white  and  black,  and  the  basswood. 

7.  Liriodendron — a  grand  tree. 

Other  valuable  trees  are  not  very  abnndant.  The  Plaianus  oodden- 
talis  is  common  along  streams  and  sandy  places.  The  Juglans  nigra 
and  8.  cinerea  occur  in  some  localities.  The  Nyssa  multifiora  occurs,  as 
also  the  Pruntis  serotinay  the  black  cherry,  and  the  Popultu^  especially  the 
tremuloidesy  which  is  common  in  swamps.  The  chestnut  is  scattered 
thinly  over  the  county,  more  abundant  on  lake  ridges,  and  about  like 
the  whitewood  (Liriodendrmi)  in  quantity.  The  buckeye  is  found  near 
streams,  and  some  conifers  {AbieSy  FinuSj  and  Juniperus)^  only  a  light 
sprinkling,  along  a  few  streams.  Cottonwood  grows  occasionally,  both 
wild  and  cultivated. 

For  shade- trees  nothing  surpasses  the  white  elm,  but  the  maples  are 
more  commonly  set,  especially  the  soft  maple,  and  nowhere  can  finer 
specimens  of  these  trees  be  seen  than  along  the  lake  ridges  in  this 
county.  The  second  growth  comprises  the  same  species  and  about  the 
same  abundance  as  the  first  A  few  cedars  spring  up  in  place  of  decid- 
uous trees.  The  soft  maple  grows  rapidly  on  cleaned  lands,  but  in  time 
it  is  reduced  to  its  normal  proportion. 

The  drainage  is  much  more  rapid  since  clearing — ^the  streams  now 
swollen  and  now  dry — ^but  no  further  changes  noticed  from  clearings. 
There  has  never  been  any  sweeping  destruction,  as  where  charcoal  is 
made  for  a  furnace.  The  use  of  coal  for  fuel  has  come  in  witliin  five  to 
ten  years,  and  is  now  as  common  as  wood.  Much  lumber  is  still  cut, 
and  will  be  as  long  as  pastures  (for  dairying)  are  more  profitable  than 
forests.  If  woodl^ds  were  exempt  from  taxation  the  scale  might  be 
turned. 

The  size  of  the  oak,  elm,  sycamore,  and  whitewood  logs  seen  in  onr 
mill-yards  is  sometimes  remarkable,  those  four  and  five  feet  in  diameter 
being  not  rare,  and  oaks  of  six  feet  and  more  are  known.  A  sycamore 
in  Columbia  Township  is  33  feet  4  inches  round.-— (J^dtein  8.  Stede^ 
Oberlin,  Ohio.) 

Portage  County. — <<  In  Aurora,  Portage  County,  there  is  a  farm 
where  the  shell-bark  hickory  has  been  allowed  to  grow  in  an  old  Flash* 
ing.  After  twenty  years  these  trees  produced  a  profitable  crop  of  first- 
class  nuts;  and  the  larger  ones  were  cut  for  ax-helves  and  ^ick-handles. 
Old  settlers  of  Stark  County,  Ohio,  have  told  me  that  where,  in  1800,  there 
were  openings  covered  with  bushes  not  as  high  as  a  man's  head,  in  1850 
the  trees  were  few  of  them  less  than  50  feet  in  height."— (CoL  Oharlek 
Whittlesey^  Cleveland,  Ohio.) 

INDIANA. 

This  was  originally  for  the  most  part  a  forest  region,  the  prairies  and 
oak-openings  being  relatively  few  and  small.  The  sur£ace  is  generaUy 
level  in  the  northern  part  and  more  uneven  and  hilly  in  the  south. 
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Fo7'€8i8  of  Southern  Indiana. 

In  an  essay  by  M.  B.  Kerr  npon  this  subject,  the  writer,  after  remark- 
ing that  the  lands  now  in  the  tilled  hill-country  along  the  Ohio,  would 
yield  a  much  greater  income  if  the  timber  had  never  been  cleared,  says:' 

The  fanners  have  diBcovered  that  by  removiDg  the  nnderbrnsh  and  trash  from  their 
'U'oodland,  and  sowing  grass-seed,  they  can  proanoe  as  good  pasture  as  upon  cleared 
Gelds;  and  no  farm  is  complete  witbont  an  abnndance  of  goo^,  well-sbaded  pa^tnre.' 
•  •  •  Many  of  the  farmers  of  Dearborn.  County  are  now  suffering  great  inconven- 
ience from  wont  of  timber;  some,  having  none  at  aU,  are  compelled  to  buy  at  a  heavy 
outlay  for  building  and  fencing,  and  are  hauling  coal  many  miles  into  the  country  for 
fuel,  where  twenty-five  years  ago  a  hundred  cords  per  acre  were  burned  in  log  piles  to 
clear  the  ground.  The  poorest  lands  for  cultivation  are  generally  the  most  valuable 
tiuiber  lands,  and  would  produce  the  best  woodland  pasture,  and  if  such  lands  had  not 
heen  cleared  the  timber  preserved  on  them  would  have  been  worth  more  at  the  present 
time  than  aU  that  hasever  been  realized  off  them,  the  lands  in  theirpresent  state  included. 
This  is  about  the  average  condition  of  Southern  Indiana.  The  few  isolated  patched  of 
timber  now  remaining  on  the  farms  have  been  culled  of  the  best  trees  until  they  are  of 
but  little  value  except  for  fuel,  and  are  so  thin  that  they  afford  but  very  little  resistance 
to  storms,  and  are  rapidly  disappearing  from  being  blown  down  and  dying  of  wind- 
shake. 

The  velocity  and  destructiveness  of  wind-storms  have  greatly  increased  since  the 
country  has  been  so  nearly  denuded  o^  its  forests.  In  1873  it  was  estimated  that  the 
com  crop  in  many  counties  was  damaged  20  per  cent,  by  the  destructive  storms  of  July* 
and  in  the  past  year  (1874)  the  damage  to  that  crop  was  considerable  in  man^  places, 
The  meadows,  grain,  and  orchards  suffer  greatly  from  want  of  the  protection  once 
afforded  by  the  forests,  in  shielding  them  irom  the  bleak  winds  of  winter  and  early 
spring.  And  it  is  an  undoubted  iact,  that  the  droughts  of  summer  are  more  frequent 
and  protracted.  Streams  that  on  the  average  afforded  mill-power  nine  months  in  the 
year,  when  the  country  was  first  settled,  do  not  now  afford  it  six  months  in  the  year ; 
that  is,  the  volume  of  water  in  the  creeks  seems  to  be  diminished  at  least  one-third. 
By  this  1  would  not  wish  to  convey  the  idea  that  the  general  waterfall  had  diminished 
one-third,  although  our  snows  of  winter  and  rains  of  summer  are  less  frequent  than 
they  were  twenty-five  years  ago.  It  is  their  irregularity  that  we  complain  of,  rather 
than  the  diminished  quantity.  The  cleared  fields,  openings,  and  well-washed  ravines, 
affording  no  obstruction  to  the  water,  it  passes  off  with  much  greater  velocity  than 
when  most  of  the  lands  about  the  sources  of  the  streams  were  heavily  timbered ;  hence 
it  is  carried  more  rapidly  out  of  the  streams,  and  their  flow  is  less  regular.  The  radi- 
ations from  the  treeless  hills  and  plains  soon  bring  the  ground  to  a  parched  condi- 
tion ;  vegetation  is  checked,  pastures  are  dried  up,  and  field  crops  are  cut  short. 

The  efrects  upon  the  fruit  crops  are  evident.  In  the  first  settlement  of  the  country 
peaches  seldom  failed  to  produce  a  full  crop ;  now  they  seldom  do :  failure  is  a  rule, 
rather  than  the  exception.  The  same  causes  affect  the  apples ;  the  trees  are  longer  in 
coming  to  the  bearing  state,  the  yield  is  becoming  annually  smaller,  and  the  fruit  less 
perfect.  It  makes  but  little  difference  which  slope  of  the  ground  is  taken  to  plant 
orchard  or  vineyard,  unless  there  be  a  wind-break  of  forest.  A  bare  hill  gives  no  pro- 
tection ;  the  wind  pours  over  it  as  water  passes  over  a  dam ;  but  if  the  hills  are  capped 
with  trees,  the  windy  cascade  is  resisted.  *  •  •  But  aside  from  theories,  within  the 
recollection  of  the  writer,  covering  a  period  of  about  forty  years,  in  this  part  of  Indi- 
ana and  through  all  Southern  Ohio  the  summer  droughts  have  become  much  severer 
and  the  streams  visibly  smaller,  and  we  can  attribute  it  to  no  other  cause  than  destruc- 
tion of  forests  without  substituting  a  like  agency. 

In  a  report  on  the  flora  of  the  Wabash  Valley  below  the  mouth  of  White  River, 
prepared  by  Dr.  J.  Schenck  for  the  seventh  geological  report  of  Indiana,  measurements 
are  given  of  a  conbiderable  number  of  forest  trees  which,  although  now  exceptionally 
large,  can  only  be  regarded  ns  a  lemnant  of  a  growth  that  was  abundant  when  settle- 
ments began  from  fitry  to  seventy -five  years  ago.  The  wahteful  destruction  of  such 
trees  for  a  few  pounds  of  wild  honey,  or  for  the  crop  of  nuts  on  a  pecan  tree,  has  been 
frequent  in  former  times,  and  may  not  still  be  unknown. 

'  Indiana  Agricultural  Report,  1874,  p.  281. 

^  This  practice  will  in  the  end  prove  ruinous  to  the  forests,  and  should  not  be  allowed 
where  permanence  is  desired.— <H.) 

32  F 
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MeMuremenis  of$ingle  trees  in  the  Lotoer  Wahash  Valley, 
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PeoRD  (Obrya  oUtM^ormif) 

Black  oak  (^^u«reu«  coednm  var.  ttnctoria) 

Barr-oak  (Qutfreu^  ma«rocaf7KX) 

White  oak  {Qwreut  alba) 

Peraimmon  {uiomnti  TirffimJUma) 

Black  waloat  (Ju^Ioiw  n<^) 

Hooey  •locust  ( QkdiUekiek  trieanthot) 

Catalpa  (OEi<a(pa  Mj^nonoidM) 

Mulberry  {M<mu  rvhra) :.... 

Scarlet  oak  (^iMrettf  eoo0<n«a) 

Samafras  (Sattafrat  oJleiMiU) 

Ba««wood  {TiUa  AmeHcanet) 

Bald  oypreaa  {TaaodiMm  dUtiehvtm) ....... 

Red  maple  (AetrruJbrum) 

Syoaiiiore(P{atantMoeei<I«itaK*) 

Tnlip  tTM  (JAriodendron  tuUpiftra) 

White  aah  {Fraxinui  Annrioana) 

Cottonwood  (Poptilut  monUifera) 

Rweet  ffi^m  (Li^ddambar  gt^raeijlua) 

Black  hickory  (Oarya  tomento  a) 

Sncar  maple  (Aeer  ioeeharinum) 

Water  oak  (Querettf^twfrif)  

Beech  {Fagm /emtgitua) 


(Seventh  Report  Oeologiodl  Surveif  ^  InAioaui^  p.  512.) 

The  Oeological  Reports,  prepared  under  tbe  direction  of  Prof.  R  T. 
Oox,  and  direct  correspondence,  afford  local  items  of  information  con- 
cerning tbe  timber  of  many  of  tbe  counties  of  tbis  State  wbicb  are  worthy 
of  notice : 

Brown  County: 

This  oouDty  possesses  a  lar^^  amount  of  valuable  timber.  Tbe  poplar  and  walnat 
trees,  once  common  in  the  bottoms  and  on  tbe  loamy  hill-tops,  have  been  mostly  cat 
and  used,  but  of  white  and  red  oaks  the  supply  is  abundant,  with  a  large  snrplns  for 
export.  A  large  amount  of  staves  and  hoop-poles  are  marketed,  affording  a  precariocM 
support  to  many.  TanAto/rk  is  a  large  source  of  revenue.  The  bark  of  the  *'  ohestoat 
oak''  is  found  to  be  of  superior  quality  for  tanning,  and  is  largely  sought  for  that 

gurpose.  Leather  prepared  with  this  bark  has  taken  prizes  at  Eastern  fairs.  Tbe 
ark  is  sold  on  the  trees  at  |1 ;  cot  and  piled  at  |3  to  $4,  and  brings  (10  per  cord  at  tftte 
railroad  station  in  Columbus.  Annual  product,  20,000  cords.  Tbis  species  of  oak  grows 
onlv  on  the  rich  brown  loam  of  the  highest  hills,  does  not  survive  in  the  valleys,  and 
with  the  present  wast-ef al  consumption  will  soon  oease  to  exist. — {^8\xiK  Anwuil  Report 
of  Oeologiodl  Survey,  1874,  p.  105.) 

Olat  County: 

On  the  upland  the  principal  growth  of  timber  is  white,  red,  and  black  oaks,  smooth, 
shell- bark,  and  mocker  hickory,  some  ash,  sugar- tree,  and  beech ;  on  the  bottoms,  whiio« 
water,  and  burr  oaks,  fl:ray  ash,  shell-bark  hickory,  red-bud,  sassafras,  d<M^wood.  and 
pawpaw ;  along  the  streams,  sycamore  and  cotton  wood,  and  on  the  bif^lier  banks  large 
black  walnuts,  three  to  five  feet  in  diameter,  and  large  burr  oaks.  Tbere  are  nt.  least 
five  saw-mills  on  Eel  River,  in  this  county,  cutting  walnut  lumber. — {First  Report, 
1669,  p.  85.) 

Franklin  County  : 

This  county  was  originally  covered  with  a  magnificent  forest,  comprising  moat 
of  tbe  hard-timber  trees  common  to  the  latitude.  A  little  more  than  one-half  of  the 
lands  have  been  cleared  and  are  now  under  cultivation,  and  in  the  remaining  half  a 
large  amount  of  tbe  best  timber  has  been  sawed  into  lumber  or  made  into  stavee,  so 
that  good  I  imber  in  tbe  county  is  comparatively  scarce,  and  is  becoming  more  so  every 
day.    Tbe  principal  timber  trees  are : 
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White  oak  (Quercui  alha).  This  is,  and  always  was,  the  most  abundant  tree  in  tbe 
conDty. 

finiT-oak  (Q.  macrooarpa).  Fonnd  in  varions  partA,  bnt  nowhere  abnndant. 

Chestnut  oak  {Q.  oeutonea).  Two  miles  north  of  Brookville,  upon  a  poor  point,  there 
is  a  grove  of  about  thirty  trees ;  these  are  all  I  have  ever  seen  in  Southeastern  Indiana. 

Red  oak  {Q,  rubra).  Very  common;  black  oak  (Q.  (inctoria), common  upon  the  hills. 

Beech  (Fagus  femtgiMa),  The  red  and  white  beech  the  most  numerous  of  all  trees  ex- 
cept white  oak. 

The  following  trees  also  named :  The  shell-barks — thick  shell-bark  and  pignut  hickories, 
common ;  white  ash,  very  common,  valuable ;  blue  ash,  rather  abundant  and  the  most 
valuable  of  all  ash  timber:  hoop-ash  (CelUs  Misnaaippiennis)  and  hackberry  (C.  ocd- 
deHialis),  quite  common — ^the  latter  the  most  numerous;  sycamore,  plentiful  along 
streams ;  butternut,  quite  common ;  tulip  poplar,  once  very  abundant,  now  becoming 
scarce ;  black  walnut,  formerly  abundant,  now  becoming  scarce ;  sugar,  white,  and  red 
maples,  common ;  wild  cherry  (CeroatM  Virginiana),  not  abundant ;  sweet  gum,  common 
in  the  southern  part,  occasionally  in  the  northern  part;  cotton  wood  {Populus  angnlata), 
qnite  common  along  the  streams ;  basswood,  very  common ;  buckeye,  abundant ;  cof- 
ieenut,  not  very  abundant;  honey-locust,  gum,  red  elm,  white  elm,  mulberry,  common ; 
red  cedar,  a  few  small  groves.  There  are  besides  some  other  kinds,  but  they  are  seldom 
used  for  boilding  or  mechanical  purposes,  and  are  therefore  not  named. — (Fir$t  ReporU 
1869,p.l95.)      *  y    ^     >  V  i-, 

GiBSQN  County: 

The  finest  growth  of  white  oak  and  poplar  timber  that  I  have  ever  seen  is  found  in 
a  belt  lying  one  to  three  miles  north  of  Patoka.  Trees  5  feet  in  diameter,  with  per- 
fect trunks  50  or  more  feel  high,  were  common,  while  monsters  of  much  larger  growth 
are  not  unusual.  A  giant  hickory,  northwest  of  Centerville,  on  section  8,  T.  15,  R.  9 
W.,  was  measured  and  found  to  be  over  p  feet  in  diameter  at  three  feet  from  the 
ground.  The  trunk  was  of  grMht  uniformity,  maintaining  that  size  to  a  height  of  sixty 
feet,  without  limbs,  and  for  size,  challenges  its  kind  throughout  the  world.  Choice 
unculled  white  oaks  are  abundant  in  the  southeast  comer  of  the  county.^  JTUrd  and 
FouHh  Reports,  1871-72,  p.  286.) 

Huntington  County: 

This  county  was  originally  covered  with  a  fine  forest,  but  clearing  the  land  for  farm- 
ing purposes  and  the  conversion  of  trees  into  lumber  have  greatly  reduced  its  area  and 
stnpped  it  of  many  of  its  finest  representatives.  Among  the  principal  forest  trees  are 
white  eak,  poplar,  black  walnut,  beech,  ash,  sugar-maple,  burr-oak,  red  oak,  elm,  and 
some  Cottonwood  on  wet  land.  On  the  road  to  gilverville.  3|  miles  northwest  of  Hun- 
tington, I  measured  a  white-oak  tree  that  proved  to  be  20  feet  3  inches  in  diameter 
[probably  circnmferenoe]  4  feet  from  the  ground. — {Swenth  Beport,  1875,  p.  131.) 

Jackson  County: 

Was  formerly  covered  with  a  dense  growth  of  forest  trees,  such  as  are  usually  found 
in  this  latitude.  On  the  river-bottoms  and  champaign  terraces  the  principal  trees  are 
poplar,  black  walnut,  white  oak,  overcup  oak,  black  oak,  water-oak,  beech,  sugar- 
maple,  water-maple,  aeh^  hickory,  elm,  and  sycamore.  On  the  knobs  and  high  table- 
lands, chestnut-oak,  white  eak,  red  oak,  chestnut,  sweet  ^am,  hickory,  poplar,  black 
walnut,  beech,  and  sugar-maple,  the  latter  mostly  on  the  hill-sides  and  in  the  ravines. 
There  are  16  saw-mills  cutting  lumber,  barrel-heads,  and  staves  ;  oue  cutting  4,000  to 
6,000  feet  of  poplar;  another  as  much  of  beech,  gum,  and  oak,  &o. ;  others  run  on 
walnut,  oak,  &.o. ;  and  one  cuts  plow-handles,  plow-beams,  hoe-handles,  wagon-felloes, 
chair  stu£f,  ^bc.  Wagon  and  baggy  spokes,  grain-cradles,  soaths,  &c.,  are  made,  and 
spokes  are  shipped  to  China.  The  hickory  is  sent  to  Hartford,  Boston,  and  New  York. 
There  still  remain  some  noble  forest  trees.  On  section  15,  township  4,  range  5,  four 
poplar  trees  were  measured  that  stood  near  together,  the  largest  38  feet  around  at  3 
feet  from  the  ground,  and  was  120  feet  high  and  65  feet  to  tbe  first  limb.  The  others 
were  18^,  18,  and  17  feet  around  at  3  feet  from  the  ground.  On  the  same  farm  a  red 
elm  measured  18  feet  around  and  a  poplar  21i  feet.  On  Chestnut  Ridge,  a  cheetout- 
sturop  was  9  feet  9  inches  across.  Tne  knobs  in  the  northwest  part  of  the  county  are 
particularly  noted  for  supporting  fine  forests  of  chestnut-oak.  These  trees  flourish 
upon  the  most  rugged  sides  of  the  ridges,  and  furnish  tbe  numerous  tanneries  of  the  dis- 
trict with  their  supply  of  bark.  In  the  Carr  settlement,  on  Pea  Ridge,  there  are  a 
number  of  large  poplar,  oak,  -and  black-walnut  trees,  standing  as  witnesses  of  the 
former  grandeur  of  tne  point.  On  the  Hon.  George  W.  Carr's  farm,  I  saw  the  singular 
phenomenon  of  the  limb  of  a  dogwood  tree,  which  was  bent  to  the  ground,  and  had 
taken  root,  and  was  growing  vigorouslj^.  The  parent  tree  is  8  inches  in  diameter  and 
the  Banyan-like  lin£  2  in<uies.  This  is  the  more  remarkable,  since  it  is  difficult  to 
transplant  the  dog- wood  and  have  it  grow  under  the  most  favorable  treatment.— (^ixtA 
Beport,  1874,  p.  69.) 
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Jasper  County: 

A  Darrow  strip  of  deep,  rich,  alluvial  soil,  from  one  to*two  miles  in  width,  along  the 
soathem  margin  of  the  Kankakee,  is  well  timbered  and  highlv  productive.  Gioves 
and  skirts  of  timber  are  foand  along  the  water-con rses,  which  have  been  found  suffi- 
cient to  supply  the  demand  for  all  purposes.  Much  attention  is  given  to  growing 
hedges,  and  soon  the  large  farms  will  be  inclosed  by  live  fences  of  Osage  orange,  which, 
1  am  informed,  succeeds  well. — (Third  and  Fourth  RtporU,  1871-72,  p.  298.) 

Jefferson*  County  : 

During  the  summer  of  1873,  in  the  prosecution  of  some  botanical  work  in  Southern 
Indiana,  the  writer  was  led  to  observe  the  size  and  character  of  the  forest  trees.  Over 
a  thousand  trees  were  measured  in  this  county  ^the  measure  of  the  diameter  h^ng 
taken  at  3  feet  above  the  ground),  with  the  following  results : 


Trees. 


a" 
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Beech  (Fatpu  ferruginea) 

Red  oak  {(^wtrcui  rubra) 

White  oak  (5?ii«rct«  aH>«) 

Talip-tree  (Liriodendron  tidipifera) 
Sagar-maple  {Aeer  taocharinu/m) .... 

Bed  maple  (Aesr  rudrum) 

S vcamore  (PlaJtanut  ocddefUaUs) .... 

White  elm  (Vlmut  AmericatM) 

Bnokeye  {^tculiu  glabra) , 

Yellow  backeye  {^ietdus  Jlava)  .... 


400 

150 

150 

l.'iO 

100 

75 

75 

75 

50 
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FLi/u. 

S  8 

3  % 

3  a 

3  6 
9  6 

2  6 

4  0 

3  4 
3  9 

5  9 


Ft. 


87 
70 
70 
83 
70 
OB 
68 


The  largest  tree  in  the  county  J(^Platanv8  oocidenialis)  measured  at  the  base  13  feet  6 
inches.  Some  10  feet  up,  the  diameter  was  8  feet  4  inches,  and  25  feet  from  the  ground 
it  was  6  feet.  Its  top  had  been  broken  ofi  by  storms.  The  beech  and  tulip  tree  attain 
a  size  at  times  that  have  not  been  seen  in  other  parts  of  the  State.  Some  of  the  lauer 
are  8  and  10  feet  in  diameter.  Of  the  former,  5  feet  is  not  an  unusual  measure,  and 
two  have  been  seen  over  6  feet.  The  beech  is  a  very  abundant  tree  in  this  part  of  the 
State,  constituting  at  least  70  per  cent. ;  but  farther  north  the  oak  comes  into  promi- 
nent notice  in  their  numerous  species,  forming  at  least  40  per  cent,  of  the  whole.  Far- 
ther north  the  different  genera  become  more  evenly  distributed.  From  a  thorough 
observation  of  the  forest  trees  of  the  county,  the  following  percentages  may  be 
given : 


Per  eent 

Bt6ch(Fagi^f€rruginca) 35 

0&k9  (Quercus) 18 

Tulip-tree  (Liriodendron  tuZipt/ertr)...  10 

Red  maple  (Acer  ruhrum)         )  e 

Sugar  maple  (A.  eaccharinum)  S 

White  awh  (Fraximus  Americana'^  }  r 

Blue  ash  (Fraximus  quadrangulata)  y'  *^ 

Black  Walnut  (Juglans  nigra) 5 


Per  con^ 

Hickory  (Carwa  aZ6a) 5 

Sycamore  (Platanua  ocddentalia) 3 

Buckeye  (^culus  glabra)            }  ^ 

Yellow  buckeye  (Jssculm  flava)  j  ••  —  r 

White  elm  ( {72mii9  J[iM€ricaiia) 3 

Other  species 10 

100 


In  this  calculation  many  of  the  less  prominent  trees  were  omitted. — (C,  B,  Bamm, 
Madison,  Ind.) 

Jennings  County: 

Was  formerly  covered  with  a  very  heavy  growth  of  timber.  The  timbered  landa  of 
this  county  may  be  classed  under  two  beads:  First,  the  Hats,  which  were  origmallj 
covered  with  large,  tall  timber :  White  oak,  beech,  gum,  soft-maple,  burr-oak,  hickopr, 
and  some  other  varieties,  with  a  thick  undergrowth  in  many  sections,  interwoven  with 
native  grape-vines.  The  undergrowth  is  the  thickest  on  the  wet  flats,  where  the  beech 
was  almost  entirely  killed  by  the  heavy  frost  of  May  8,  18.33.  In  some  sections  the 
tops  of  the  white-ojik  timber  were  killed.  The  frost  of  that  spring  was  late  and  severe, 
killing  all  the  fruit  in  this  section  of  the  State,  except  a  few  late  varieties  of  apples. 
Second,  the  rolling  land,  where  the  timber  is  white  oak,  black  oak,  beech,  sug^ar, 
linden,  ash,  black  walnut,  white  walnut,  cherry,  poplar,  with  an  undergrowth  on  rioli 
bottoms  of  pawpaw,  and  an  occasional  large  sassafras.  On  the  land  of  Joseph  Hole, 
esq.,  bordering  the  South  Fork,  were  two  sassafras  trees,  the  first  measuring  4  feet  in 
diameter,  at  4  feet  from  the  ground,  the  other  something  less.  These  trees  stood  neagr 
each  dther.    The  first  was  cut  for  saw -stocks  and  shingles )  the  top  of  the  last  cat,  40 

Digitized  by  V^OOQIC 


FOREST   RESOURCES   OP  INDIANA.  501 

feet  from  Ibe  stump,  measured  3  feet  in  diameter.  On  the  bottom  lands,  along  the 
streams,  sycamore,  backberry,  elm,  and  buckeye  flourish.  These  foresta  have,  as  a 
general  thing,  been  stripped  of  the  best  timber.  Tbe  white  oak  has  been  extensively 
cut  for  stayes,  the  upper  parts  of  the  trees  being  left  to  decay  upon  the  ground.  In 
some  sections  tbe  native  forests  remain  untouched,  and  from  these  We  can  form  some 
conception  of  their  vigorous  growth.^ ^Seven/A  Annual  Report  Oeological  Survey ^  1875,  p. 
177.) 

Orange  County  : 

The  varieties  of  timber  found  in  the  county  being  determined  by  the  soils,  may  be 
divided  into  districts  corresponding  to  the  geological  group  into  which  the  rooks  are 
divided,  each  being  characterized  by  some  peculiarity  either  of  growth  or  species,  yet 
having  many  trees  in  common  that  seem  to  be  adapted  to  all  the  kinds  of  soil.  In  the 
region  underlaid  by  the  Saint  Louis  limestones,  formerly  there  was  a  heavy  growth  of 
that  monarch  of  our  forests,  the  yellow  poplar  (Liriodendron  tuUpifera),  Next  in  siise,  and 
exceeding  it  in  commercial  value,  comes  the  black  walnut.  Before  these  two  trees  had 
been  so  much  cut  away,  it  was  not  uncommon  to  see  logs  of  the  former  that  measured 
5  feet,  and  of  the  latter  4  feet  in  diameter.  The  following  are  common  and  of  good 
size :  White  walnut,  sugar  and  red  maples,  buckeye,  backberry,  red  and  white  elms, 
shell-bark  hickory,  mocker  nut,  thick  shell-bark  hickory,  pig-nut,  white,  red  jack^ 
burr,  black,  and  chinquapin  oaks,  white  ash,  and  wild  cherry  {Prunue  eeroHna),  Along 
the  streams  are  a  few  sycamores  and  water-beech  {Carpinu9  Americana),  Tbe  under- 
growth is  remarkable  for  its  size,  so  that  the  woods  present  a  very  open  appearance, 
even  in  tbe  wildest  places.  This  growth  is  made  up  of  tbe  dog-wood,  red  buds,  crab- 
apple,  and  sassafras.  The  shrubs  are  spice-bush  (Lindera  benzoin),  wahoo  {Euanymoue 
atrapurpureus)  and  pawpaw  (Asimina  triloba).  In  the  cherty  and  more  rocky  parts  there 
is  an  increase  of  small  timber  and  shrubs,  and  the  undergrowth  is  very  dense.  Here 
we  find  the  wild  Pyrus  Americanaf  Crategue  oocdnea,  C.  iomenioea,  Viburnum  pruni/oHum, 
and  Corylue  Americana, 

The  timl>er  found  growing  in  the  Chester  sands  includes  yellow  poplar,  black  and 
white  walnut,  the  oaks,  hicKories,  cherry,  and  ash  of  those  enumerated  above,  and  in 
addition  beech  and  American  aspens.  On  the  high  ridges  are  fine  specimeus  of  chest- 
nut, and  in  the  open  ground  persimmon.  In  this  region  the  growth  is  vigorous,  and 
tbe  yellow  poplaii)  are  verv  common.  The  warm  sands  seem  well  adapted  to  the 
growth  of  this  tree,  and  dealers  claim  that  the  lumber  made  from  it  is  superior  to  that 
from  timber  grown  in  the  bottoms.  The  black  oak,  in  bodies,  is  confined  to  the  coo- 
glomerate  foruiation,  where  the  barrenness  of  the  soil  shows  its  influence  especially  on 
the  young  hickories;  yet  even  here  the  yellow  poplars  and  wbite  oaks  grow  to  be 
giants,  but  not  in  so  great  numbers  as  in  more  favorable  localities.  In  the  lacustral 
clays  we  saw  a  few  specimens  of  sweet  gum.  Tbe  beech  is  very  peculiarly  adapted  to 
these  heavy  soils.  In  Stamper's  Creek  Township  we  saw  wbole  groves  in  which  the 
yellow  poplar  never  grows.  Among  the  rare  trees,  we  heard  of  a  single  cucumber  tree. 
(Magnolia  acuminata),  and  saw  a  few  winged  elms  (Ulmua  alata), — Seventh  Meport, 
1875,  j>.  2^7. 

Owen  County  : 

Mention  has  been  made  of  choice  forests  in  different  parts.  These  comprise  all  the 
best  varieties  found  in  the  State.  Tbe  growth  is  exceptional.  Specimens  of  oak  were 
measured  at  several  stations,  4,  5,  and  6  feet  in  diameter,  with  trunks  straight  as  an 
arrow,  without  limbs  or  fault,  50  to  80  feet  long.  Some  poplar  trees  are  still  larger; 
all  of  perfect  growth,  without  shake  or  knot.  Such  timber  is  valuable,  and  should  be 
used  only  by  skillful  workmen  for  mechanical  objects.— (/SeveniA  Report  Geological  Sur^ 
vey,  1875.  p.  358). 

Parkb  County  embraces  in  its  forests  nearly  all  the  desirable  timber  trees  of  the 
State.  Its  flora  embraces  the  varieties  of  the  prairie  as  well  as  of  the  woodlands. 
Tbe  poplars,  oak,  walnut,  a^h,  cherry,  sycamore,  hickory,  maple,  heech,  and  elm,  are 
found  in  their  several  varieties  for  this  latitude,  and  in  some  portions  of  the  county 
attain  a  height,  symmetry,  and  diameter  unsurpassed  in  the  State.  Florida  Township : 
The  white  and  burr  oak,  and  the  poplar,  are  the  leading  timbers  of  this  township. 
Tbe  walnut  is  found  where  the  lumberman  has  not  been.  The  canal  on  the  west,  the 
railroad  on  the  east,  and  the  prairie  demand  from  Illinois  have  depleted  tbe  timbers  in 
this  section  of  the  county ;  other  towns  specified  but  not  differing  materially  in  de- 
tails. In  Jackson  Township  a  white  oak  at  2i  feet  above  the  ground,  was  16  feet  10 
inches  around,  and  another  18  feet.— (Third  and  Fourth  Reports,  1871-^72,  p.  379.) 

Pebby  County: 

The  large  forest  trees  that  were  within  easy  reach  of  the  river  have  mostly  been  cut 
down  and  converted  into  lumber,  but  in  the  interior,  and  especially  in  the  northern 
part,  there  are  tracts  of  land  with  scarcely  a  tree  destroyed.  The  trees  are  very  large 
and  fine,  and  are  of  every  variety  found  in  this  latitude;  those  most  numerous  and 
suitable  for  lumber  are  poplar,  black  walnut,  white  walnut,  asl^  o^  <^h^r^^^l^g[^i^ 
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and  sycamore.  Id  addition  to  those  most  nsefnl  for  Inmber,  there  are  large  hickories, 
elm,  hack  berry,  satwafras,  persimmua,  and  occasionally  backeye  trees.— (TAird  and 
Fourth  Reports,  ia71-72,  p.  141.) 

Posey  County: 

Tbis  connty  averages  from  350  to  450  feet  above  tide.  It  is  nndolating,  except  on 
the  Wabash  bottoms,  and  some  smaller  river-bottoms.  The  soil  of  these  is  a  sandy 
loam,  but  on  the  uplands  more  clayey,  with  marl  in  places,  of  the  Qnatemary  age. 
Prevailing  timber,  tulip,  beech,  sogar-tree  [maple],  hickory,  white  and  black  oak. 
hlack  and  white  wirinnt,  elm,  &o.  In  several  cases,  a  second  growth  when  aUowea 
to  come  up,  has  consisted  almost  exclusively  of  black-jack  oak.  In  ano'her  case 
it  was  nearly  all  tulip-tree.  Within  the  last  fifty  years  the  springs  have  very  much 
dried  up,  and  the  surface-water  runs  off  much  more  rapidly,  so  that  we  suffer  from 
drought  in  various  ways  more  tbau  formerly.  The  wind,  too,  has  a  greater  sweep, 
and  hurricanes  have  been  more  frequent,  with  consequent  injury  to  grain  as  well 
as  to  the  timber  yet  left.  The  rise  in  the  rivers  is  also  moch  more  rapid  than 
formerly.  Few  experiments  in  forest  planting  have  been  tried.  8on)e  farmers 
have  carefully  called  their  rail-timber  and  fire-wood  where  the  trees  were  thickest, 
and  have  thus  made  a  forty-acre  lot  serve  a  good  sized  farm.  Thomas  Say,  the  natu- 
ralist, who  accompanied  MigorLoogln  his  expedition  to  ibheBocky  Mountains;  brought 
home  and  planted  the  Kcelruteria  (one  of  the  Sapindacea  of  botanists),  which  has 
since  been  extensively  cultivated  as  a  shade- tree  with  great  success.  Osage  hedges 
are  quite  abundant  through  the  county,  and  are  found  to  be  a  great  protection 
against  the  wind,  as  well  for  orchards  as  for  fields.  Some  timber  in  this  county  has 
been  destroyed  by  hurricanes,  and  a  considerable  amount  of  our  hickory  we  find  injured 
by  the  borer. — (Prof.  Bichard  Owen^  New  Harmony,  Ind.) 

Ripley  County  had  originally  a  very  heavy  growth  of  timber.  In  sections  of  tha 
northern  part  the  growth  is  almost  exclusively  white  oak;  in  other  sections  exclu- 
sively larch,  while  in  other  localities  the  two  are  combined  and  interspersed  with  other 
varieties.  The  forests  on  the.  *'  flats ''  are  remarkable  for  the  abundance  and  size  of 
the  trees,  and  the  occasional  thick  undergrowth  woven  together  with  grape-vinea, 
which  add  much  to  the  density  of  the  woods.  The  cutting  of  white  oak  for  staves  has 
deprived  these  forests  of  their  best  timber,  yet  some  groves  of  wood  which  have  been 
preserved  bear  testimony  to  large  and  abundant  growth  of  the  primitive  forests.  The 
timber  on  the  rolling  land  ana  along  the  streams  is  poplar,  black  and  white  walnut, 
white  oak,  black  oak,  water-oak,  gum,  hackberr^,  ash,  water-maple,  elm,  sycamore,  &o. 
*  *  *  There  are  at  present  twenty  saw-mills  in  the  county.  The  approximate 
amount  of  lumber  cut  the  past  year  is  2,000,000  feet.  It  was  estimated  that  5,000,000 
were  cut  in  1873. — (Seventh  Report  Geological  Survey ,  1875,  p.  201.) 

SooTT  County  : 

In  former  davs  this  county  was  heavily  timbered,  and  various  sections  afforded  all 
the  varisties  of  merchantable  lumber.  The  principal  use  made  of  timber  at  this  time 
is  to  out  it  up  into  cooper-stock.  Quite  a  number  of  mills  are  engaged  in  cutting 
staves  for  "tight- work" — coal-oil  barrels  and  pork-barrels,  and  for  **dack-work" — 
cement  and  flour  barrels.  One  mill  is  mentioned  as  cutting  700,000  slack-barrel 
staves,  using  sugar-maple,  beech,  oaks,  d&c.  Another  cuts  500,0(M}  white-oak  staves  for 
oil  and  pork  barrels,  and  pays  |18  per  M  for  sound  staves.  Another  cuts  700,000  to 
800,000  staves,  and  makes  40,000  to  50,000  barrels.~(^ixt^  jSepor^  1874,  p.  132.) 

Vandebbxtrgh  County: 

The  forests  of  this  connty  *  •  *  afford  one  of  the  great  sources  of  income.  Omft- 
roental  woods,  as  walnut,  oak,  maple,  beech,  ash,  dc^c,  are  common,  and  several  of  the 
most  prosperous  manufacturing  establisments  are  engaged  in  converting  this  home- 
material  into  useful  and  ornamental  purposes.  Other  kinds  of  timber  are  used  for 
building  purposes,  the  manufacture  of  wagons,  carriages,  plows,  implements,  and  ma- 
chines. The  sales,  direct  and  indirect,  credited  to  the  forests,  amount  annually  to  over 
$4,000,000.— (/Sweiii*  Report,  1875,  p.  295.) 

Vermillion  County  : 

At  the  first  settlement  of  the  country  the  bottoms  were  heavily  timbered,  bat  a 
large  part  of  the  terrace  was  so-called  prairie,  being  entirely  clear  of  trees.    It  ia 

Srobable,  however,  that  this  was  the  result  of  ancient  clearing  by  the  Aztecs  or  MouDd 
Euilders,  whose  mounds  are  quite  numerous  in  this  region,  and  that  during  the  period 
when  the  Indians  occupied  the  country,  their  annual  fires  prevented  the  growing  op 
of  the  clearings.  •  *  *  The  slopes  of  these  bluffs  are  generally  too  stee^  for  conve- 
nient cnltivation,  and  are,  through  nearly  their  whole  extent,  still  heavily  covered 
with  timber,  principally  consisting  of  oaks,  hickories,  and  walnuts,  though  beech  be- 
gins to  take  a  prominent  place  as  we  approach  the  southern  end  of  the  county.  In  many 
of  the  ravines,  and  along  the  foot  of  bluffi),  there  are  large  groves  of  sugar-maple,  from 
which  considerable  quantities  of  sugar  and  molasses  are  annually  drawn.    Near  the 
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principal  stream  this  timbered  region  extends  westward  to  the  State  line:  but  in  both 
the  northern  and  middle  portions  of  the  length  of  the  county,  considerable  portions  of 
its  territory  form  parts  oi  the  Grand  Pralne,  which  stretches^  with  few  breaks,  north- 
ward to  the  Illinois  River  and  westward  nearly  to  the  Mississippi. — (First  BeporL  1809, 
p.  139.) 

ViQO  CoTTKTT  coutaiut  the  usual  variety  of  trees  found  in  this  latitude.  Many  of 
the  large  blaclc  walnut  and  poplar  trees  have  been  converted  into  lumber,  and  vast 
tracts  of  timber-lands  are  annually  cleared  for  cultivation,  but  a  noble  forest  yet  re- 
mains on  portions  of  the  uplanda.---(ilir«t  E^ort,  p.  114.) 

Washington  County: 

Our  most  valuable  timber  is  the  poplar,  of  which  about  80  per  cent,  has  been  used. 
Next  in  value  is  black  walnut,  used  for  lurniture,  of  which  about  85  per  cent,  has  been 
disposed  of.  Of  the  oaks,  about  70  per  cent,  has  been  used ;  and  next,  the  hickory,  of 
which  half  remains.  Of  the  white  and  gray  ash,  80  per  cent,  has  been  used,  as  has 
been  nearly  all  the  wild  cherry.  Of  the  sugar-maple,  four-fifths  has  been  cut  off,  for 
lumber  and  cord-wood.— (X«tri«  J,  Beyman,  &ilem,  Washington  County,  Indiana.) 

White  County: 

Sufficient  for  past  and  present  wants  has  been  obtained  in  the  oak-openings  and 
along  the  streams.  East  of  Montioello,  I  am  informed,  timber  is  abundant,  luid  of 
exceQent  quality.— (TIkird  and  Fourth  B^rU,  1871-72,  p.  302.) 

ILLINOIS. 

According  to  a  list  prepared  some  years  since  by  Dr.  Qeorge  Vasey 
(now  botanist  in  the  Department  of  Agriculture),  the  number  of  8i>ecies 
of  native  forest-trees  growing  throughout  this  State  is  61 ;  the  number 
peculiar  to  the  northern  part  of  the  State  is  6,  and  the  number  peculiar 
to  the  southern  part  is  14,  making  the  total  number  of  native  species  81.^ 
To  this  number  there  have  since  been  added  as  peculiar  to  Southern 
Illinois. 


» I.— Occurring  tuoughout  the  State. 


Liriodendron  tulipifera  (  Yellow  Poplar). 
Asimina  triloba  (Fatcpaw), 
Tilia  Americana  (BassuDOod). 
iEsculuH  glabra  (Buckeye). 
Acer  saccharinum  (Sugar  Maple). 
dasycarpum  (iHlver-lec^  Maple). 
rubrum  (Bed  Maple). 
Negundo  aceroides  (Box- Elder), 
Cercis  Canadensis  (Bed  Bud). 
Gymnocladus  Canadensis  (KentucJcy  Coffee- 
tree). 
Gleditschia  tricanthos  (Honey  Locust). 
Prunus  Americana  (  Wild  Plum). 

serotina  (  fVild  Black  Cherry). 
Crat»gus  coccinea  (Scarlet  Thorn). 

tomentosa  (Lovg-pointed  Thorn). 

crus-galli  (Long-spurred  Thorn). 
Pyrus  coronaria  (  Wiid  Crab  Apple). 
Comus  florida  (Floioering  Dogwood). 
Nyssa  multiflora  (Black  Gum). 
Viburnum  leotago  (She^  Berry). 
Diospyros  Virgin iana  (Persimmon). 
Fraxinus  Americana  ( White  Ash). 

pubescens  (Bed  Ash). 

viridis  (Green  Ash). 

sambucifolia  (Black  Ash). 

qaadrangulata  (Blue  Ash), 
Sassafras  officinale  (Sassafras), 
Uimus  finlva  (Bed  or  Slippery  Elm). 

Americana  ( White  Elm). 
Celtis  oCcidentalis  (Hackberryj, 
Morus  rubra  (Bed  Mulberry), 


Platanus  occidentalis  (Sycamore), 
Juglans  cinerea  (Butternut), 

nigra  (Black  Walnut), 
Carya  oliy»formis  (Pecan), 

alba  (Shell-bark  Hickory). 
sulcata  (Bibbed  Hickory), 
tomentcma  (Mockemut), 
porcina  (Pignut), 
amara  (Bittemut). 
Qnercus  alba  (  White  Oak). 

obtnsiloba  (Post-Oak). 
macrocarpa  (Burr  Oak). 
bicolor  (Swamp  WhiU  Oak), 
castanea  (Chestnut  Oak), 
imbricaria  (^Shingle  Oak), 
nigra  (Black- Jack). 
coccinea  (Scarlet  Oak), 
rubra  (Bed  Oak;  Black  Oak), 
*    palustris  (Pin-Oak), 
Fagus  ferrn^inea  (Beech), 
Ostrya  Virgmica  (Hop-Hombean). 
Carpinns   Americana  (Iron- Wood;    Blu$ 

Beech), 
Betula  nigra  (Biver  Birch). 
Saliz  nigra  (Black  Willow), 
Populus  tremnloides  (Aspen). 

grandidentata  (Large-toothed  As* 

pen), 
monilifera  (Cottonwood).  . 
Pinus  sti-obusC  White  Pine). 
Thuja  occidentalis  (Arbor  Fitw). 
JuniperuB  Virgiuiana  (Bed  Cedar), 
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The  following  native  trees  prove  hardy  in  Centaral  Illinois :  American 
aspen,  tk)x-elder  (adapted  to  a  great  variety  of  soils,  ornamental  as  a 
shade  tree,  and  thrifty  almost  everywhere) ;  black  and  white  ash  (of 
varied  capacity  as  to  soil,  but  not  so  rapid  in  growth) ;  mulberry  (tim- 
ber durable  for  posts) ;  sugar-maple  ^  black  walnut,  (must  be  planted 
where  grown,  as  it  does  not  bear  transplanting);  butter-nut;  cottonwood 
(objectionable  from  too  much  seeding) ;  white  flowering  dogwood  (not 
sufficiently  appreciated) ;  hackberry  (valuable,  adapts  itself  to  a  great 
variety  of  soils) ;  Judas  tree;  June-berry;  Kentucky  coffee-tree  (rapid  in 
growth,  free  from  insects, 'Wood  durable,  and  valuable  for  shade);  pecan; 
persimmon  (adapted  to  many  varieties  of  soil  and  location);  red  elm; 
soft  maple,  (planted  more  than  it  deserves,  as  it  is  short-lived  and  wood 
of  poor  quality),  and  elm. 

Of  trees  not  native  the  following  observations  have  been  made: 
Austrian  pine,  (has  a  rank  growth,  but  has  recently  suffered  from  an  in- 
sect); balsam  fir,  (needs  low  moist  soil,  liable  to  suffer  from  drought); 
catalpa,  (capacity  limited);  chestnut,  (must  be  planted  where  it  is  to 
grow);  deciduous  cypress,  (merits  more  attention) ;  European  larch,  (is 
the  tree  for  cultivation,  growing  on  a  great  variety  of  soils,  must  be 
transplanted  when  small);  European  linden;  purple  fringe-tree;  horse- 
chestnut;  Lombardy  poplar,  (rapid  grower,  but  wood  perishable);  Osage 
orange,  (for  hedges  without  a  rival) ;  Scotch  pine  (peri'ectly  hardy,  a  fiie 
grower,  and  not  injured  by  insects,  is  especially  valuable  as  a  wind- 
break) ;  and  American  barberry,  (deserves  more  attention  as  a  hedge- 
plant). 

The  following  kinds  are  failures :  Abele,  ailanthus,  arbor  vitse,  monnt- 
ain  ash,  Chinese  arbor  vitse,  junipers,  box,  hemlock,  Kilmarnock  willow, 
mountain  laurel,  Norway  spruce  (shortlived),  w^ice  pine,  and  holly. 
The  beech  has  not  been  sufficiently  tested. 

A  prominent  cause  of  failure  in  evergeen  planting  is  the  exposure  of 
the  roots  to  the  sun  and  air.  "  We  have  seen  hay-radks  loaded  with  ever- 
greens going  from  the  nursery  to  the  packing  house  that  were  dead 
before  shipping,  proving  worse  than  a  total  loss  of  money  to  the  pur- 
chasers." The  pear  grafted  on  quince  stock  has  also  led  to  great  disap- 
pointment. 

The  importance  of  tree-culture  is  not  fully  appreciated  in  the  prai- 
rie regions  of  Illinois,  and  its  effect  upon  the  rainfall  is  not  enough 
understood.  In  this  country,  for  several  years  past,  the  crops  on  lands 
near  our  rivers  and  wood-bounded  streams  have  suffered  seriously  from 
excessive  rain-fall,  while  more  open  and  extended  plains  have  had 
less  than  an  average.    As  an  observer  from  the  Signal-Service  of  the 

H.—Pequliar  to  Northern  Illinois. 


Prunns  Peonsylvania  (  Wild  Red  Cherry), 
Ulnins  racemosa  (Coriki/  White  £lm), 
Betula  leDta  {Cherry  Birch), 


Betnla  papyracea  (Pajyer  or  Canoe  Birdk), 
Pinna  Banksiana  (Scrub  Pine), 
Larix  Americana  {Tamarack), 


III.— Peculiar  to  Southern  Iixinois. 


Magnolia  acuminata  (Cucuniher'tree). 
Robiuia  psendacacia  ( Wild  Black  Locust), 
Gleditscbia  monosperma  {Swamp  or  Water 

Locust), 
Pyrus  angnstifolia  {yarrow-leaved  Crab- 

Apple). 
Liqnidambar  styrac'flna  (Stoeet  Gum), 
Viburnnm  prnnifolinm  {Black  Haw). 
Buuielia  lycioides  {Buckthorn), 

lanngiuosa  {Southern  Buckthorn), 


Catalpa  bignonoides  ( Wild  Caidlpa), 

Ulmns  alata  (  Winded  Elm). 

Celtit  Mittsissippiensis  {Mississippi  Back- 

berry). 
Qaercaa  falcata  {Spanish  Oak). 
PopaloB  heteropbylla  (iSiOtimp  CoUonwooi), 
Taxodinm  disticbum  {Southern  Cffpress), 
Qnerons  lyrata  (Southern  Overeup  Oak), 
Nyssa  nniflora  (Large  Tupelo), 
CratflDgos  arborescens  {!6reo-Uke  Thorn), 
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War  Department,  we  have  given  this  matter  close  attention,  in  its  con- 
nection with  the  horticultural  interests. — (J.  Cochrariej  Havana,  Mason 
County,  Illinois.) 

A  committee  of  the  Northern  Illinois  Horticultural  Society,  at  a  ses- 
sion held  in  December,  1867,  recommended  the  following  list  of  ever- 
greens as  suitable  for  cultivation  in  that  region : 

For  iimher-helts :  White  pine,  Norway  pine  and  spruce,  Scotch  pine,  AuBtrian  pine, 
and  American  arbor  vitse. 

For  high  screens :  Norway  spmce  and  American  arbor  vitse. 

For  sa'eene  of  moderate  height:  Siberian  arbor  vitas,  Norway  epmoe,  American  arbor 
yitsQ,  hemlock,  and  red  cedar. 

Ornamental  epedmen  trees :  All  the  for^fi^infir,  and  the  white,  black,  and  red  spmce, 
Pioeapichta,  Cimbrian  pine,  Pinus  mitiSj  Irish  and  Swedish  junipers. 

Shrubs:  American  yew,  tamarix-leaved  and  Waukegan  trailing  Jnniper,  savin, 
Pinus  magnuSf  Pinus  pumiliSf  and  Andromeda  floribundi. 

An  experimental  station,  begun  at  the  Illinois  Industrial  University, 
reported,  February  29, 1872,  7  acres  as  planted  with  36,749  trees,  at  a 
cost  of  $433.48  for  trees,  $106.72  for  planting,  and  $42.83  for  cultivation ; 
total,  $583«03.  The  kinds  planted  were  the  white  and  green  ash,  catalpa, 
chestnut,  white  elm,  European  larch,  white  maple,  Osage  orange,  Aus- 
trian and  Scotch  pines,  white  walnut,  and  white  willow.  The  laud 
planted  with  each  kind  was  generally  a  quarter  of  an  acre,  but  more 
with  white  ash  and  larch.  Distance  apart,  2  by  4  inches,  except  the 
pines,  which  were  4  by  4.  The  catalpas  and  white  elms  were  all  living, 
and  but  2  per  cent  of  the  green  ash,  white  maple,  Osage  orange,  and 
white  willow  died.  But  1  per  cent,  of  white  walnuts  and  5  per  cent,  of 
white  ash  were  lost.  Half  the  chestnut  and  three-fourths  of  the 
larch  perished,  and  but  2  per  cent,  of  the  pines  lived.  The  white  grub 
(the  larva  of  the  May  beetle)  did  great  injury,  especially  to  the  larch 
and  white  ash,  girdling  the  roots  below  the  surface.  The  loss  of  the 
pines  was  attributed  to  dry  weather.^ 

In  1872, 10,083  trees  were  planted ;  the  larches  and  pines  from  R. 
Douglas  &  Sons,  Waukegan,  111.,  and  the  others  grown  on  the  premises 
at  Champaign.  The  percentages  living  from  both  years'  planting,  at 
the  end  of  1872,  were  as  follows:  Catalpa  and  white  elm,  100;  white 
walnut,  99 ;  green  ash,  while  maple,  white  willow,  Osage  orange,  j^nd 
Norway  spmce,  98 ;  white  ash,  93 ;  feuropean  larch,  Austrian  pine,  and 
white  pine,  30;  Scotch  pine,  20;  chestnut,  4.  The  white  grub  had 
again  done  much  injury,  especially  to  the  larch.  It  was  found  to  be 
less  affected  on  high  land.  The  chestnuts  mostly  winter  killed.  The 
Osage  orange  was  promising  to  become  one  of  the  most  valuable  trees 
for  that  latitude,  and  both  this  and  the  catalpa,  when  cut  close  to  the 
grouud  in  order  to  get  a  good  straight  growth,  had  succeeded  well. 

yotea  on  the  cultivation  of  some  of  the  more  valuable  deciduous  forest  trees 
of  Illinois  J  by  Arthur  Bryant  j  of  Princeton^  Illinois.^ 

It  is  remarked  by  Mr.  Bryant  that  deciduous  trees  make  up  the  na- 
tive forests  of  Illinotis,  the  few  pines  and  cedars  that  occur  not  being  worth 
taking  into  account.  To  produce  tall,  straight,  clean  timber,  it  must  be 
grown  thickly  while  young,  and  lands  designed  for  timber-planting 
should  be  plowed,  harrowed,  and  marked  out  in  rows  four  feet  apart. 

The  most  important  class  of  deciduous  trees  in  the  country  was  that 
of  the  CupulifercB,  including  the  oaks,  chestnut,  and  beech.  The  most 
valuable  species  are  the  white  oak,  burr  oak,  swamp  white  oak,  post  oak, 


*  Fifth  Report  of  Trustees  of  Illinois  Industrial  University,  jp.  95. 
s  Transactions  of  Illinois  State  Horticultural  Sodetg,  1870,  j).  124. 
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and  chestDQt.  The  seeds  sbonld  be  gathered  as  sood  as  ripe,  mixed 
with  damp  sand  before  becoming  dry,  packed  in  boxes,  put  in  a  cool  place 
on  the  north  side  of  a  bnilding  or  fence,  and  covered  with  earth,  secur- 
ing them  against  rats  and  mice.  They  should  be  planted  as  early  as  pos- 
sible one  foot  apart  in  the  rows.  The  seeds  of  the  oaks  should  be  planted 
where  the  trees  are  to  remain.  The  young  plants  should  receive  clean 
culture  until  they  are  too  large  to  be  smothered  by  weeds.  It'  they  are 
to  be  removed,  it  is  best  to  sow  in  seed-beds,  and  transplant  when  one, 
or,  at  most,  two  years  old.  The  chestnut  is  sometimes  killed  to  the  ground 
the  first  winter  in  Northern  Illinois.  This  should  be  guarded  against  by 
ridging  up  the  rows  with  a  plow  late  in  the  autumn,  or  by  covering  with 
litter.    It  is  rarely  if  ever  injured  by  cold  after  the  first  winter. 

AtuoDg  the  oaks  cf  Illinois  the  white  oak  (Querous  alba)  is  unquestionably  the  most 
nsefaly  and  it  is  also  diftused  in  the  ^j^reatest  abundance  over  the  country.  There  are  in 
the  State  many  tracts  of  broken  land,  mostly  near  streams,  which  are  covered  with 
young  trees,  principally  oak,  that  only  need  presevation  to  become  in  time  valuable 
timber. 

The  burr  oak  (Q.  numrocarpa)  apjiears  to  be  a  stranger  to  the  Atlantic  States.  It 
grows  in  richer  soil  than  the  white-oak,  and  its  wood  is,  for  most  purposes,  equally 
valuable.  It  is  more  durable  when  used  for  posts,  but  its  pores  are  more  open,  so  that 
it  is  not  used  for  casks  intended  to  contain  Honors. 

The  swamp  white  oak  (Q.prinus  var.  di8oolor)  occurs  in  low  moist  land.  Its  wood 
resembles  that  of  the  white  oak,  and  by  some  is  considered  equally  valuable,  but  is 
much  less  cjmmon. 

The  post  oak  (Q.  obtuHloba)  is  common  in  Central  and  Southern  Illinois,  and  is  said 
to  be  found  throughout  the  State,  but  Mr.  Bryant  had  not  met  with  it  in  the  northern 
part.  It  will  thrive  on  very  poor  soils.  The  wood  is  heavier,  stronger,  finer  grained, 
and  more  durable  than  that  of  the  white  oak.  It  is  a  middle-sized  tree,  and  rarely 
affords  timber  of  any  considerable  length.  The  superior  quality  of  its  wood  renders 
it  well  worthy  of  cultivation. 

The  chestnut  is  not  a  native  of  Illinois,  but  will  grow  in  every  part,  thriving  in 
almost  any  soil  that  is  not  too  wet.  The  wood  is  more  durable  than  white  oak  for 
fence-posts,  and  is  much  used  for  cabinet-work  and  for  inside  finish  of  houses,  railroad- 
oars,  &,c.  When  cut  in  winter,  a  grove  of  chestnuts  will  reproduce  itself  from  the 
stumps  in  fifteen  or  twenty  years.  These  suckers  grow  with  astonishing  rapidity, 
and  need  no  care  but.  the  exclusion  of  cattle  and  occasional  thinning.  Unquestionably 
it  might  be  planted  profitably  for  the  fruit,  and  for  this  purpose  the  treed  should  be 
planted  15  or  20  feet  apart. 

Ash  trees  come  next  after  the  oaks  as  important  for  general  use.  The  seeds  of  the 
different  species  ripen  about  the  first  of  October,  and  should  be  mixed  with  moist  sand 
and  laid  aside  till  spring.  They  may  then  l>e  sown  in  seed-beds,  and  the  trees  trans- 
planted when  one  or  two  years  old  in  places  where  they  are  to  remain.  Two  feet 
apart  is  the  proper  distance  to  set  them. 

The  white  ash  {Fraxinus  Americana)  attains  its  greatest  development  in  cold  climates, 
and  its  wood  is  valuable  for  many  uses.  It  grows  faster  than  the  oak,  and  is  One  of 
the  trees  in  which  the  most  rapid  growth  produces  the  best  timber.  It  is  every  way 
worthy  of  extensive  culture. 

The  blue  ash  {F,  quadrangulata)^  unknown  in  the  Atlantic  States,  is  found  in  the 
West  in  rich  soils,  not  growing  as  large  as  the  white  a^h,  but  its  wood  quite  equal  in 
value.    South  of  4(P  it  would  oe  more  eligible  for  cultivation  than  the  white  ahh. 

The  black  ash  (F.  sambucyotia)  commonly  |;rows  in  wet  soils.  The  wood  is  tough 
and  olustic,  and  the  concentric  circles  are  easily  sepaiuted,  thus  forming  an  economical 
material  for  hoops. 

The  red  ash  (F,  puhesoens)  and  ^reen  ash  (F,  viridis)  afford  timber  similar  in  quality 
to  the  white  asn,  but  of  smaller  size. 

The  walnut  family  ranks  next.  The  nut  should,  before  dry,  be  laid  in  heaps  on  dry 
ground,  covered  with  straw,  and  over  this  3  or  4  inches  of  earth.  They  should  be 
planted  in  spring  like  acorns,  except  that  bluck  walnuts  and  butternuts  fidiould  be 
placed  2  feet  apart.  Hickories  should  grow  1  foot  apart,  till  some  are  large  enough 
for  hoop-poles. 

The  black  walnut  (Juglans  nigra)  is  of  rapid  growth  and  easy  culture,  and,  tcom  the 
value  of  its  wood,  promises  greatest  profit.  It  should  be  planted  by  itself,  as  it  is  a 
bad  neighbor,  and  fruit-trees  near  it  soon  perish. 

The  butternut  (.7.  dnerea)  grows  further  north  than  the  black  walnut,  and  its  wood, 
although  loss  valuable,  is  still  worth  cultivation.  The  wood  is  used  for  cabinet  wares 
and  for  inside  finish  to  houses. 
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The  English  Tfalnnt  {J.  regia)  is  Talaable  for  its  frnit  where  it  will  endure  the  cli- 
iDate,  which  is  not  in  Northern  Illinois. 

Of  the  hickories,  the  kinds  most  valnnble  for  timber  are  the  shellbark  (Carya  alba) 
aud  pignut  (C.  pircina).  The  latter  affords  the  longest  wood  of  all  the  hickories, 
tboagh  their  characteristics  are  very  much  alike. 

The  sngar-maple  (Acer  saccharinvm)  and  black  maple  (A.  niffra)  are  valued  for  the 
production  of  sugar  and  for  fuel.  The  seeds  ripen  in  autumn,  and  should  be  treated 
as  those  of  the  ash.  The  young  trees  grow  slowly  at  first,  and  should  remain  in  the 
seed-bed  two  or  three  years.  The  silver  maple  (A.  dasycarpuni)  and  red  maple  (A. 
ruhrum)  ripen  their  seeds  late  in  May,  and  must  be  gathered  and  sown  immediately. 
The  wood  of  these  and  the  box-elder  {Negundo  aeeraideti)  is  not  of  the  best,  but  their 
rarid  growth  renders  them  desirable  to  plant  where  speedy  result  is  wanted. 

For  the  management  of  young  plantations  of  timber  only  general  rules  can  be  given, 
and  the  exercise  of  Judgment  and  common  sense  on  the  part  of  the  cultivator  is  neces- 
sary. Thinning  should  be  done  in  time  to  prevent  the  growth  of  trees  from  being 
checked  by  crowding,  and  the  poorest  trees  should  be  first  removed.  No  tree  shoula 
be  allowed  to  fork.  All  dead  and  sicklv  branches  should  be  cut  out,  and  aftet  the 
trees  are  10  to  12  feet  high  they  should  be  kept  clear  of  the  branches  for  from  one- 
half  to  two-thirds  of  their  height.  With  proper  cai*e  nearly  every  tree  in  a  well-grown 
plantation  will  be  of  value  for  timber. 

Stock  of  eve^  description  should  be  excluded  from  plantations  of  trees.  Wood- 
lands of  natural  growtn,  intended  to  be  permanent,  should  likewise  not  be  pastured. 
They  will  continually  reproduce  themselves,  if  young  trees  are  allowed  to  grow,  but 
any  forest  will  be  in  time  destroyed  by  a  persistent  course  of  pasturage.  Man v  land- 
holders in  Kentucky  formerly  adgpted  the  practice  of  cutting  the  least  valuable  trees 
firom  their  woodlands,  sowing  blue-grass  and  pasturing  them.  Very  fine  parks  were 
produced ;  but  for  twenty  years  past  the  old  trees  have  been  fast  dying  out,  and  no 
young  ones  exist  to  take  their  plaices. 

Hxperiments  o/D.  0.  Scofield  in  Tree-planting^  at  Elgin,  HU 

This  plantation  was  begun  in  1858,  with  imported  and  American  seed- 
lings and  seeds ;  and  is  on  a  rich,  dry,  undulating  prairie,  with  black  loam 
passing  into  clay  at  a  depth  of  4  to  6  feet,  where  it  is  underlaid  by  coarse 
gravel.  It  consisted,  at  first,  of  about  12,000  trees ;  8,000  set  from  1858 
to  1862,  and  4,000  in  1866.  The  plants  were  usually  from  8  to  12  inches 
long,  were  transplanted  in  nursery-rows,  and  in  two  years  to  their  per- 
manent places.  The  ground  had  been  cultivated  three  years  from  prai- 
rie sod,  and  was  well  pulverized.  The  planting  was  done  in  furrows  of 
proper  depth,  level  places  of  proper  depth  being  prepared  by  the  spade, 
and  care  being  taken  to  prevent  drying  of  the  roots.  The  larch  (form- 
ing the  greater  part)  were  2  to  4  feet  high  when  transplanted,  and  the 
evergreens  IJ  to  3  feet.  Having  been  transplanted  once  or  twice  in  the 
nursery,  they  were  well  stocked  with  roots.  They  were  cultivated  three 
to  six  years,  and  beans  planted  in  the  wider  spaces;  and  from  this  time, 
excepting  the  black  walnuts  and  elms,  they  protected  themselves. 
These  and  the  white  ash  needed  longer  cultivation  on  account  of  later 
leaving. 

The  varieties  planted  were  the  Scotch,  b!ack  Austrian,  and  white 
pines,  Norway  and  white  spruces,  American  and  Siberian  arbor-vitse, 
hemlock,  and  European  and  American  silver  fir ;  and  of  deciduous  trees, 
the  black  walnut,  silver-leaf,  sugar,  and  red  maples,  box-elder,  English, 
red,  and  white  American  elms,  chestnut,  horse-chestnut,  European  mount- 
ainash,  white  ash,  redbud  (of  Southern  Illinois),  European  and  Amer- 
ican larch,  and  cypress. 

European  larch, — ^This  is  now  28  to  32  feet  high,  with  diameters  varying  according  to 
density,  the  most  being  14  inches  at  1  foot  from  the  gronnd.  Nearly  every  tree  grew ; 
average  annual  growth  the  first  nine  years,  2^  feet.  On  the  19th  of  October,  1B69,  a 
severe  frost,  coming  before  the  tops  ha4  hardened,  checked  them,  and  the  ^ain  was  not 
over  2  inches  a  year,  or  a  foot  in  six  seasons,  till  1876,  when  they  grew  18  inches.  No 
bird  or  insect  has  attacked  them. 

1  Commnnioated  to  the  Horticnltnral  Society  of  Northern  Illinois,  and  published  with 
the  Transac  cfllL  EorU  8oo.,  187C,  p.  284. 
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Black  walnuts  grew  so  long  as  ooltivated,  bat  when  exposed,  fix)m  the  dying  oat  of  a 
TOW  of  soft  maplesi  and  by  the  enoroacbment  of  sod,  they  became  stanted  in  growth, 
except  a  few  that  grew  in  a  depression,  equally  dry  with  the  rest,  bnt  of  richer  soil, 
where  the  trees  were  now  20  to  30  feet* high  and  12  to  16  inches  in  diameter.  A  block 
^f  black  walnnts,  3  by  16  rods,  in  rows  4  feet  apart  and  2  feet  between  in  the  rows,  was 
caltirated  eight  years  and  then  left.  Some  of  these,  in  a  basin  of  vegetable  mold,  are 
now  4  to  6  Inches  in  thickness  and  20  to  25  feet  high.  The  rest  are  2  to  4  inches  in  di- 
ameter and  15  to  20  feet  high,  the  average  amount  of  wood-growth  being  one-fifth  of 
those  in  the  basin.  A  neighbor  had  planted  walnuts.  In  1844,  that  had  been  trans- 
planted twice.  They  were  20  feet  apart ;  had  been  in  cultivated  ground  twenty-five 
years.  They  are  now  17  inches  thick  at  2  feet  ftt>m  the  ground,  and  one  that  had  been 
cultivated  till  now  on  one  side  was  23  inches,  with  a  height  of  40  feet.  These  trees 
have  a  spreading  top,  the  branches  beginning  at  7  to  8  feet  up,  and  bear  fruit 
abundantly. 

These  facts  lead  to  the  oonclnsion  that  black  walnnt  will  succeed  on  dry,  rich  soil, 
if  cultivation  is  oontinned  till  the  trees  are  able  to  shade  out  the  grass,  and  that  when 
planted  alone,  and  without  shading  nurses,  they  will  die.  Mr.  8.  prefers  the  European 
larch  as  a  nurse.  The  sugar-maple  is  found  to  agree  well,  and  might  be  used  for  this 
purpose.  These  other  trees  secure  a  clean,  npright  stem  to  the  walnut,  an  important 
object  with  this  timber.    It  must  have  deep,  rich  solL 

Silver-leaf  maple, — ^This  promised  well  everywhere  ten  or  twelve  years,  and  some 
trees  had  a  diameter  of  18  inches  at  the  collar  in  15  years.  They  'are  liable  to  break 
from  winds  in  summer  and  from  ice  in  winter,  and  many  show  signs  of  early  maturity 
and  decay.  They  are  particularly  liable  to  injury  from  grass.  It  grows  best  in  wet 
soils. 

White  a«%.— Trees  set  in  1856, 1  inch  in  thickness*  and  7  foot  high,  2  rods  apart,  are 
now  30  feet  high,  8  to  14  inches  thick,  and  the  spread  of  the  limbs  20  to  25  feet.  They 
have  a  strong  tendency  to  sprout  from  the  stump  of  the  parent  tree.  Trees  from  seed, 
planted  in  1858,  and  set  in  forest  rows,  with  European  larch  and  black  walnut,  are 
straight  and  smooth  25  to  30  feet  high  and  3  to  4  inches  in  diameter. 

Sugar-wu^leif  planted  20  feet  apart,  7  feet  high,  in  1856,  are  now  25  feet  high  and  6  to 
8  inches  thick,  spreading  12  to  17  feet. 

Trees  from  seed,  planted  in  1858,  have  a  height  of  20  feet  and  thickness  of  3  to  6 
inches.  It  grows  very  slow  in  prairie  soil  for  fifteen  to  twenty  years,  after  which  it 
makes  satisfactory  growth.  Trees  an  inch  in  diameter  when  set,  thirty-three  years  ago, 
are  now  over  3  feet  in  circumference  at  a  foot  from  the  ground,  30  feet  high,  and  25 
feet  spread.  A  wild-cherry  tree,  set  in  the  same  ground,  twenty-six  years  from  seed, 
is  now  5  feet  around. 

Box-elder  grows  rapidly,  gaining  a  diameter  of  6  inches  in  seven  years  from  planting, 
and  forms  a  fine  head,  16  feet  across.  Ic  is  not  liable  to  break  from  winds  and  ice,  like 
the  soft  maple. 

Butternut  grows  well  under  cultivation,  being  5  to  7  inches  through,  and  a  well-pro- 
portioned head.    It  bears  nuts. 

Bedhudf  good  only  for  ornamental  planting;  slow  grower. 

American  larch  grows  nearly  as  well  as  the  European,  bnt  with  less  regular  form ; 
branches,  wild  and  straggling ;  height,  25  feet ;  diameter,  4  to  6  inches. 

Bed  elm  grows  rapidly,  some  trees  being  6  to  8  or  10  inches  thick ;  but  at  this  age 
many  have  an  unhealthy  appearance.    It  is  not  worthy  of  cultivation  on  dry  land. 

White  elm.— In  regard  to  growth,  variety  of  soil  needed,  and  habit  of  late  leaving,  it 
resembles  the  walnut,  requiring  the  same  treatment,  and  leading  to  the  same  results. 
Valueless  on  common  prairie  without  cultivation  until  able  to  protect  itself  There 
is  this  difference  between  these  two  trees,  however,  that  while  the  walnut  requires  a 
deep,  rich,  dry  soil,  the  white  elm  wHl  flourish  in  a  wet  soil,  less  deep  and  rion,  with 
annual  cultivation  for  twenty  years.  These  two  trees  make  about  ther  same  growth 
on  common  dry  prairie  as  they  do  in  the  "  sinks,''  with  a  cnltivation  of  four  or  five 
years. 

English  elm  makes  a  more  vigorous  growth  and  a  more  beautiful  foliage  than  either 
of  the  American  varieties,  and  will  do  well  with  less  cultivation. 

Chestnut. — ^A  total  failure  on  prairie  soiL  Only  one  tree  remained  on  the  ground,  and 
this  is  the  only  one  known  in  the  county.  It  stands  20  feet  high,  6  inches  in  diameter, 
and  is  kept  in  slightly  growing  condition  frt>m  the  forest  protection  around  it.  It 
grows  satisfactorily  on  the  lighter  soil  of  the  Mississippi  blu^ 

Lombardy  poplar  grows  rapidly  and  beautiful  a  few  years,  but  is  unhealthy  and  val- 
ueless in  ten  or  fifteen  years,  especially  so  on  rich  soils.  Trees  of  ten  years'  growth  are 
8  to  10  inches  thick  and  25  to  30  feet  high. 

^ar«0-cAf8Mttt— Hardy,  but  an  exceedingly  slow  grower  on  prairie,  yet  grows  well 
on  gravelly  or  sandy  soil. 

Evergreens.— ^A its  Pines  are  30  io  40  feet  high  in  forests  6  to  8  feet  apart,  with  a 
diameter  of  10  to  14  inches.  When  close,  they  are  of  equal  height,  but  slender,  and 
denuded  of  side  branches.    The  white  pines  of  this  plantation  are  from  trees  from 
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eeedliDgs  gathered  from  AmericaD  forests  in  1866,  planted  12  feet  apart.  They  are  6  to 
10  ieet  high  in  lt^6.  They  are  tilled  with  Scotch  pine  for  norses,  with  trees  grown 
from  seed  gathered  from  trees  imported  and  planted  in  1858.  They  were  cnltivated 
till  able  to  protect  themselves. 

Scotoh  Fine,  in  close  plantations,  4  to  6  feet  apart,  have  a  height  of  £0  to  25  feet,  and 
a  diameter  of  6  to  7  Inches.  When  standing  separate  they  have  twice  this  diameter, 
and  form  a  beantif  nl  tree,  valuable  as  a  wind-break,  and  growing  snrely  and  rapidly  on 
nearly  every  variety  of  soil.    They  are  very  hardv. 

Black  Amirian  Pine  grows  equally  well  with  the  Scotoh,  and  mainly  valoable  for 
ornament  and  wind-breaks. 

Norway  Spruce^  when  planted  alone,  spreads  nearly  as  wide  as  it  grows  in  height, 
forming  a  beantifnl  pyramid.  The  greatest  diameter  of  the  trunk  of  these  trees  is  15 
inches,  from  trees  planted  in  1857,  one  foot  in  height. 

American  White  bpruoe. — ^This  is  a  beautiful  tree,  equally,  if  not  excelling  the  Nor- 
way, and  with  the  same  habits. 

Awkerioau  Arbar^viUB  (white  cedar). — ^This  forms  a  beautiful  tree  when  young  and 
standing  alone,  and  it  may  be  successfully  sheared  to  any  desirable  form.  It  grows 
slowly,  and  when  planted  closely  in  rows,  6  feet  apart,  and  only  one  toot  in  the  row, 
has  a  diameter  of  2  to  4  inches,  and  16  feet  in  height. 

/Iberian  Arbof'mted  is  equally  hardy  with  the  American,  and  grows  more  compact  and 
beantifnl. 

Hemlock,  when  planted  on  prairie  soil,  makes  a  slow  and  dwarfish  growth,  till  twelve 
or  fitteen  years  old.    It  is  better  on  hard  soil. 

American  Silver  Fir  (Balsam). — ^A  rapid,  beantiful  grower,  its  main  value  being  as  au 
ornamental  tree ;  is  less  hardy  in  the  extremes  of  cold  following  exceedingly  severe 
droughts,  as  in  1864-'65 ;  as  in  case  of  the  great  droughts  which  then  visited  this  Western 
country,  when  a  great  many  of  the  finest  of  the  balsam  trees,  many  of  them  40  feet  in 
height,  died. 

European  eUver  flr, — This  is  too  tender  for  this  climate,  and  has  only  flourished  in 
protected  situations.  It  has  a  height  of  30  feet,  and  a  diameter  of  6  to  7  inches,  and 
should  be  used  only  as  an  ornamental  tree.  Tet  this  tree  shows  early  old  age,  and  is 
less  beautiful  in  twenty  or  thirty  years. 

Experienoe  of  tree  culture  in  Illinois. 

Mr.  Samael  Edwards,  of  Mendota,  111.,  reporting  from  a  committee  of 
the  State  Horticultaral  Society,  in  1876,^  speaks  of  the  condition  and 
prospects  of  tree-planting,  ana  of  the  saccess  and  failnre  that  has 
attended  the  experiments  hitherto  tried : 

For  several  years  the  locust  used  to  be  t^  timber  tree,  and  was  quite  extensively 
planted ;  and  when  the  beautiful  groves,  on  which  so  many  had  placed  their  depend- 
ence for  future  fencing,  were  destroyed  by  the  borer,  a  general  depression  came  over 
r»he  minds  of  tree-planters.  For  a  time  their  energies  for  work  in  this  direction  were 
paralyzed,  and  it  is  only  recently,  from  observation  of  the  growth  and  value  of  a  few 
other  varieties  of  trees  as  yet  successfully  cultivated  here,  confidence  in  timber-grow- 
ing is  being  restored.  Many  have  made  small  beginnings ;  a  few  are  planting  exten- 
sively of  black  walnut,  European  larch,  ash  of  different  varieties,  white  and  Scotch 
pines,  white  willow,  silver  maple  and  ash-leaved  maple;  all  of  which  give  satisfaction 
except  the  silver  maple,  which  is  in  some  cases  tronoled  with  a  borer,  and  limbs  are 
broken  in  severe  storms. 

Some  have  advocated  extensive  planting  of  the  chestnut,  and  for  over  twenty  years 
they  were  thrifty  on  a  prairie  mound,  clay  soil,  with  good,  natural  under-drainage  in 
my  grounds.  A  severe  winter  succeeding  a  drought  fatally  injured  one  of  the  two 
trees  set  in  1851,  and  on  my  nttw  grounds  at  Mendota,  oaly  some  4  feet  to  a  stifif  clay, 
they  are  very  unsatisfactory ;  many  trees  4  to  6  feet  higb  were  killtnl  in  the  winter  of 
1874-^75.  The  tulip  tree  for  twenty-five  years  from  first  planting  grew  finely.  Qnite 
a  number  on  the  grounds  of  Arthur  Bryant  and  Tracy  Reeve,  at  Princeton,  and  at 
<*  The  Evergreens,''  Lamoille,  failed  under  the  same  circumstances  as  the  chestnut 
The  English  walnuts  grown  at  La  Porte,  lud.,  were  brought  to  one  of  the  meetings  of 
this  society  a  few  years  since  by  W.  H.  Ragan,  with  the  report  that  it  proved  hardy 
and  had  borne  fruit  there  several  years.  1  tried  a  second  hundred  trom  an  Eastern 
nursery ;  they  have  all  winterkilled.  Doubtless  all  of  these  varieties  planted  on  tim- 
ber soil  in  the  southern  and  central  parts  of  the  State  will  succeed.  It  is  evident, 
from  past  experience,  that  it  will  require  several  years  to  test  varieties  of  trees  before 
planting  extensively  on  the  prairies  of  our  sectioq  of  country. 

A  good  beginning  is  being  made  in  planting  trees  along  the  pnblic  highways,  for 

I  Tramaotions  of  Illinois  HoriicuUural  Sodeljff  1876,  p.  115. 

Digitized  by  V^OOQIC 


510  FOREST   CULTURE   IN   ILLXNOIS. 

which  white  elm,  ash,  and  silver  maple  are  generally  nsed.  It  is  to  be  regretted  that 
some  contiDoe  to  plant  the  Lombaroy  poplar,  which  is  very  short  liTed«  and  timber 
of  so  little  value.  Centennial  trees  were  very  generally  cet  by  onr  people  who  plant 
at  all. 

Several  cemeteries,  a  nnmber  of  forms  in  this  vicinity,  and  the  Blackstone  Pnblio 
School  grounds  in  Mendota,  have  been  improved  the  present  year  by  planting  exten- 
sive evergneen  screens. 

How  any  one  can  reside  on  onr  bleak  prairies  during  the  passage  of  one  of  our  polar 
waves,  like  that  of  December  9,  with  the  mercury  at  — 23^  and  not  decide  to  provide 
timber  shelter  for  his  family  and  animals,  is  past  my  comprehension.  Tet  bow  many 
men,  with  good  sense  in  every  other  respects  and  with  ample  means,  continue  to  live 
without  tliis  merciful  provision !  It  really  does  seem  certain  that,  at  no  distant  day,  a 
general  awakening  to  this  work  of  necessity,  must  break  out  all  over  the  prairies  of 
the  Northwest. 

Of  ornamental  decldnons  trees,  as  yet  planted  only  to  a  limited  extent,  I  would  place 
first  on  the  list  our  lovely  sugar  maple.  If  there  is  a  finer  avenue  of  deciduous  ti^eea 
in  onr  State  than  the  one  of  sugar  maple  planted  by  Arthur  Bryant,  some  forty  yeara 
since,  it  has  not  been  my  ^ood  fortune  to  see  it.  Norway  maple  is  one  of  the  best,  val- 
uable on  account  of  retaining  its  foliage  late ;  cut-leaved  weeping  bin^,  very  fine ; 
weeping  mountain  ash ;  horse  chestnut,  slow  grower,  desirable;  Japan  ginko,  unique; 
American  linden,  if  foreign,  would  be  called  for;  magnolia  acummata,  unsurpassed. 
The  following  do  not  endure  severe  winters:  European  ash  and  several  weeping 
varieties  pf  it;  European  weeping  linden;  weeping  thorn,  several  varieties;  rose- 
uiary-lea&d  weeping  willow.  Kilmarnock  weeping  willow,  though  hardier  than  the 
foregoing,  is  frequently  injured  enough  to  render  it  undesirable. 

Dr.  J.  T.  Stewart,  of  Peoria,  lU^  in  reporting  on  arboriculture  at  tbe 
same  session  of  the  Illinois  Horticultural  Society,  after  noticing  that 
whatever  tends  to  cultivate  and  refine  the  taste  of  a  people  elevates 
them,  and  that  this  taste  has  too  generally  been  neglected  in  matters  of 
ornamental  cultivation,  although  beginning  to  appear  in  a  higher  order 
of  architecture  in  dwellings,  proceeds  to  specify  some  of  the  trees  and 
shrubs  susceptible  of  fine  cultivation  in  Middle  Illinois.  He  states  as 
a  general  rule  that  the  indigenous  trees  of  the  State  are  more  reliable 
than  foreign  ones,  and  that  their  preference  of  soil  and  conditions  can 
generally  be  known  beforehand  by  observing  them  in  their  native 
growth.  Among  the  native  trees  of  Middle  Illinois  he  names  the  sugar 
and  silver-leaf  maples,  box-elder,  hackberry,  linn,  ash  (five  species), 
coliee-nut,  wild  black  cherry,  persimmon,  pecan,  honey-locust,  syca- 
more, black  walnut,  red  cedar,  and,  in  Southern  Illinois,  the  tulip  tree, 
as  of  known  and  tried  value.  Of  those  not  indigenous  he  recommends 
the  European  elm  and  linn,  the  Norway  maple,  birch,  hemlock,  larch, 
Norway  and  Scotch  pine,  mountain  ash,  catalpa,  while  willow,  horse- 
chestnut,  and  Norway  spruce. 

Of  the  indigenous  shrubs  of  Middle  Illinois  that  are  worthy  of  culti- 
vation for  ornament,  he  calls  attention  to  the  shad-bush,  red-bud, 
wahoo,  sumac,  aromatic  sumac,  black  and  red  haw,  bladder-nut,  red 
osier,  dogwood,  alternate-leafed  cornus,  and^  in  Southern  Illinois,  the 
flowering  dogwood  and  Indian  currant  {Symphorioarpus  vulgaris) ;  of 
native  vines,  the  Virginia  creeper,  trumpet  creeper,  wild  grape,  moon- 
seed,  virgin's  bower,  wild  false-bittersweet  {Celastrus  acand&M)^  and  wild 
yam  {Dioseorea  villosa). 


Digitized  by  VjOOQIC 


FOREST  BESOUBCES   OF  MICHIQAN. 


511 


Distribution  qf  forests  in  lUinois,  "based  upon  the  census  returns  of  1870,  dividing  the  State 
into  the  same  districts  as  those  adopted  by  the  State  Horticultural  Society, 


Districts. 


1^ 


Area  of  disteiot 


Square 
miles. 


Acres. 


Acres  of 
woodland. 


1.  FoxRivtr  (northeast  oonier) 

2.  JZocifc  JKvrr  (northwest  part) 

3.  ittinoif  IKtwr  (central  part) 

4.  Otand  Prairis  (eastern-central  part) 

5.  Oentralia,  or  Wabash  (southeastern  ptrt»  "Egypt") 

6.  Alton  or  Kaskaakia  (southwestern  part) 

7.  Grand  CAoin  (extreme  southern  part) 

Total 


7.354 
6.052 
11,280 
It,  096 
7,874 
0.970 
3,646 


4.706.560 
4.257,280 
7,219,200 
7,741,440 
a,  039, 360 
4, 460, 800 
S,  333,  440 


297,353 
372,720 

1,073,593 
5W,726 

1.216,009 
954,636 
623,541 


55,872 


35, 758,  OeO 


5, 061, 578 


6.3 
R7 
15.0 
6.6 
24.0 
21.6 
26.6 


14.1 


Althoagh  these  statistics  bear  sniBoient  evidence  of  erroneous  esti- 
mates, they  at  least  prove  a  scarcity  of  timber,  especially  in  the  prairie 
region,  far  below  the  proper  wants  of  the  State,  and*  show  the  need  of 
tree  cultore  on  a  much  larger  scale.^ 

HIGHlOAIf. 


The  lower  peninsnia  of  this  State  was  originally,  for  the  most  part, 
heavily  timbered,  excepting  a  few  small  prairies  and  oak  openings  in  the 
southern  part.  The  clearing  of  the  forests  has  been  progressing  quite 
rapidly  within  the  last  forty  years,  and  already  the  effects  are  being 
noticed,  as  elsewhere  more  fully  mentioned  in  connection  with  climate.  - 

The  State  of  Michigan  owns,  according  to  the  report  of  1876, 3,073,240 
acres,  of  which  2,455,599  are  swamp  lands,  and  the  remainder  belong  to 
certain  funds,  chiefly  those  of  the  agricultural  college  and  the  primary 
schools.  The  State  appoints  a  trespass  agent,  and  the  net  collections  for 
1875-'76  amounted  to  $19,186.91,  being  much  more  than  in  any  previous 
year; — but,  besides  this,  no  measures  have  been  taken  to  economize  the 
timber  resources  owned  by  the  State. 

A  State  law  has  been  in  force  about  ten  years,  giving  some  encourage- 
ment to  tree-planting  upon  the  borders  of  highways,  and  more  effectual 

^The  sabjeot  of  timber  snpplv  and  the  distrlbation  and  want  of  woodlands  in 
Illinois  are  considered  in  detail  in  a  report  made  by  Mr.  W.  C.  Flagg,  from  a  commit- 
tee of  the  Illinois  State  Hortiooltnral  Society  in  1872.  He  gives  in  this  paper  an 
alphabetical  table  of  oonnties,  showing  area  in  sqnare  miles,  acres  of  woodland,  and 
number  of  acres  of  woodland  per  square  mile.  From  this  we  arrange  the  counties  in 
the  order  of  greatest  woodland,  viz :  Randolph,  281 ;  Williamson,  269 ;  Hardin,  254 ; 
Calhoun,  248;  Edwards,  247;  Pope,  242;  Monroe,  219;  Hamilton,  218;  Gallatin,  211 ; 
Union,  210;  Wayne,  204;  Clark,  201;  Lawrence,  199;  Saline,  186;  Crawford,  180; 
Scott,  178;  Clay  and  Wabash,  172;  Greene,  171;  Jefferson,  165 ;  Pike,  162;  White,  156; 
Perry,  154;  Jackson,  151;  Schuyler,  147 ;  Fulton  and  Jersey,  141:  Richland,  140; 
Massac,  138;  Adam«>,  136;  Jasper,  132;  Fayette,  130;  Madison,  120:  Brown,  119; 
Effingham,  116;  Cumberland  and  Saint  Clair,  115;  Bond,  113;  Menard,  111;  Marion 
and  Morgan,  107;  Edgar,  106;  Boone,  104;  Jo  Daviess  and  Putnam,  102;  Clinton  and 
Washin^n,  100;  Shelby,  96;  Macoupin,  94;  McDonough,  91 ;  Henderson,  90 ;  San^^a- 
mon,  89;  Cass,  88;  Coles,  86;  McHenry,  85;  Mercer,  SA;  Peoria,  79;  Alexander,  78 ; 
Stephenson,  76;  Moultrie,  75;  DeWir.t  and  Marshall,  73;  Tazewell,  72;  Rock  Island, 
71 ;  Winnebago,  69;  Montgomery,  68 ;  Carroll,  67 ;  Kane,  64 ;  Pnlaski,  61 ;  Kane  and 
Ogle,  58;  Mason,  57 ;  Hancock,  56 ;  Vermillion,  53 ;  DuPage  and  Warren,  51 ;  Barean 
and  Woodward,  48;  Kendall  and  Lake,  44;  Stark,  43;  LaSalle,  42;  McLean,  35; 
Macon  and  Whitesides,  31 ;  Douglas,  29 ;  Christian,  Will,  and  Logan,  28 ;  DeKalb,  26 ; 
Iroqnoii  and  Cook,  20;  Lee,  17;  Champagne,  16;  Kankakee,  16;  Henry,  15;  Grundy 
and  Piatt,  14 ;  Livingston,  12;  Ford,  6;  Franklin  and  Johnson  (?}. 
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means  have  been  nrged,  but  without  result.^  The  extraordinary  develop- 
ment of  the  lumber  trade  of  Michigan  within  the  last  twenty  years 
gives  great  importance  to  this  question,  and  we  have  endeavored  to 
obtain  as  full  and  reliable  information  upon  the  subject  as  could  be 
obtained.  The  laws  for  encouragement  of  tree-planting  in  this  State 
are  given  on  page  208  of  this  report. 

Lumber  Region  of  Michigan. 

The  pine  region  of  Michigan  has  no  distinct  boundaries,  being  gen- 
erally more  or  less  mixed  with  deciduous  kinds  of  timber.*  It  is  mostly 
ivcluded  between  the  Detroit  and  Milwaukee  Railroad  on  the  south  and 
a  line  crossing  the  State  from  Alpina  to  Oreat  Traverse  Bay  on  the  north. 
The  southern  and  northern  parts  of  the  State  were  timbered  chiefly 
with  hard  woods,  and  in  the  southern  part  were  prairies  of  moderate 
extent  and  considerable  tracts  of  ^^  openings,"  or  thinly  timbered  tracts, 
probably  brought  to  this  condition  by  annual  running  fires. 

Saginaw  Lumber  District. 

The  Saginaw  Eiver  is  formed  by  the  union  of  the  Cass  firom  the  east, 
the  Flint  and  Shiawassee  from  the  south,  and  the  Tittabawassee  from 
the  northwest,  and  from  the  confluence  of  these  tributaries  is  about  25 
miles  in  length.^  Excepting  an  obstruction  at  Carrollton  Bar,  the  Sag- 
inaw is  navigable  by  vessels  and  steamers  to  Saginaw  City,  about  18 
miles  from  the  Bay,  and  at  this  i>oint  and  below  are  located  the  lumber 
and  salt  manufactories,  that  have  within  the  last  20  years  given  much 
prominence  to  this  district. 

^Id  a  letter  addressed  by  Qov.  John  A.  fiagley  to  the  citizens  of  MichigaD,  dated 
February  22, 1'!'76,  bis  Excellency  stron^i^ly  recommended  tree-planting  as  a  commemo- 
ration of  the  centennial  year,  and  suggested  the  15th  day  of  April  as  proper  for  this 
occasion.  Althongh  this  measnre  was  more  particularly  designed  as  a  patriotic  com- 
memoration of  a  {^eat  eveut  in  our  national  history,  the  language  of  the  address  im- 
plied a  full  appreciation  of  the  great  public  importance  of  tree-planting  by  every  owner 
of  land  and  an  earnest  desire  for  its  general  practice. 

3  The  Catalogue  of  Products  of  Michigan  in  the  Centennial  Exhibition  contains  the 
record  of  many  trees  of  exceptionally  large  size.  In  a  lot  of  pine  containing  85  logs, 
the  amount  scaled  was  107^455  feet,  or  an  average  of  1,264  feet,  and  the  largest  2,025 
feet.  Several  scaled  1,700  feet  and  over,  and  200  logs  avera^^  900  feet  each.  They 
were  mostly  "  cork-pine,"  a  variety  of  the  Pinus  sirobuSf  growmg  with  hard  timber  on 
dry  but  rich  soil,  and  with  a  very  soft,  nice  wood. 

A  black  walnut  is  mentioned  as  sold  for  $1,000,  and  another  at  $1,200.  The  owner 
of  a  **  blister"  walnut  refused  an  offer  of  $2«000.  Among  these  products  at  the  exhi- 
bition was  a  specimen  of  natural  grafting  that  attracred  much  attention.  It  consisted 
of  two  beech  trees  that  grew  in  Oakland  County,  united  by  a  branch  at  twenty-five 
feet  above  the  ground. 

3  Cass  River  is  about  125  miles  long,  and  drains  tbe  counties  of  Saginaw,  (Genesee, 
Tuscola,  Huron,  and  Sanilac. 

Flint  River,  103  miles  ;  drains  the  connties  of  Oakland,  Lapeer,  Genesee,  and  Saginaw. 

Shiawassee  River,  95  miles ;  drains  the  connties  of  Livingston,  Genesee,  Shiawassee, 
and  Saginaw. 

Bad  River,  54  miles ;  drains  the  connties  of  Gratiot  and  Saginaw. 

Tittabawassee  River,  117  miles;  drains  the  connties  of  Midland,  Gladwin,  Ogemaw, 
Roscommon,  Saginaw,  and  Clare. 

Chippewa  River,  90  miles ;  drains  the  connties  of  Isabella,  Mecosta,  Osceola,  Clare, 
and  Midland. 

Pine  River,  120  miles;  drains  the  counties  of  Midland,  Gratiot,  Montcalm,  Isabella^ 
and  Mecosta. 

Salt  River,  50  miles ;  drains  the  connties  of  Midland  and  Isabella. 

Tobacco  River,  37  miles;  drains  the  connties  of  Clare,  Gladwin,  Midland,  and  Isabella. 

Cedar  River,  48  miles ;  drains  the  counties  of  Gladwin  and  Clare. 

Total  664  miles  available  for  floating  and  draining  an  area  of  abont  3,500,000  acres. 
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Capacity  for  hmber  manufadure  {» the  Saginaw  Valley.^         * 


Plaoes. 


Sftixit  Cbarlet  and  SagiiiAW  County  2iiUt. . 

8««In»wClty 

BattSagiDAw 

Florenoe 

CarroUton 

Crow  laland 

Zilwaakee , 

Melbonmer , 

WiUiamstowii 

Prankenliist 

StoDelsUnd , 

Bay  City , 

Satsborg , 

Monona. .................................. 

Banka. 


West  Bay  City . 
Kawkawlin ..... 


Total. 


EstabUab- 
menta. 


i87d.  larr. 


70        71 


Hen  employed. 


187fi.       1877. 


t60 
305 
401 
178 
175 

35 
140 

80 


1,353 
118 
155 
S15 


75 


3,480 


178 
329 
444 
156 
154 


115 
80 
S2 
8 
S5 
1,318 


507 


Capacity  forlomber  mann- 
iactare  (day  sawing). 


1878. 


46,000,000 
78,000,000 
111.500,000 
39,000,000 
43,000,000 
10,000.000 
38,000,000 
20^000,000 


309,500,000 
S6, 000.  COO 
30,500,000 
47,000,000 


SO,  000, 000 


3,434       810,500,000     833,500,000 


1877. 


57,000,000* 

65,000,000 

10^,000,000 

38,500,000 

35,000.000 

10.000,000 

38,000,000 

80, 000.000- 

5,000,000 

3,000,000 

6,000,000 

305,500,000 


113. 500, 000 
30,000,000 


1  This  table  is  prepared  from  atatiatioa  pabliabed  in  tbe  Lumberman's  Oautte,  at  Bay  City. 

Comparative  productions  of  lumber  in  ti^  Saginaw  Yalley  in  1876. 

Por  convenience  of  illastration,  we  have  prepared  the  following  dia- 
fpraniy  in  which,  assoming  the  total  prodoction  of  the  Saginaw  Yalley 
in  1876  to  be  represented  by  the  total  length  of  the  flgnre,  tbe  propor- 
tional quantity  manafactnred  at  each  place  wonld  correspond  with  the 
relative  area  of  the  several  compartments  as  nambered : 


• 

X, 

ft 

\       9. 

4^ 

S. 

7. 

s. 

0 

XL 

JL 

22. 

R 

1.  Saint  Ckarles  and  Saginaw  County 
Mills. 

2.  Saginaw  City. 

3.  East  Saginaw. 

4.  Florence. 

5.  CarroUton. 
6iXlrow  Island. 


7.  Zilwankee. 

8.  Melbonme. 

9.  Bay  City. 

10.  Salzburg. 

11.  Wenona. 

12.  Banks. 

13.  Kawkawlin. 


Several  of  the  establishments  in  the  foregoing  tables  mn  two  mills, 
and  most  of  them  have  salt-works  connected,  by  which  they  are  able 
to  economize  the  waste  steam  from  the  engines  in  tbe  evaporation  of 
brine,  and*  to  use  the  sawdust  and  slabs  as  fuel  to  great  advantage.  In 
fact  nowhere  can  so  little  refuse  material  be  seen  around  great  lumber- 
ing establishments  as  here.^ 

^  The  existence  of  salt-bearing  strata  promising  remuneration  for  inyestment,  was 
first  suggested  by  Dr.  Douglas  Houghton,  from  the  geological  features  of  the  country 
and  occasional  salt-licks.  From  the  earliest  period  the  Indians  were  known  to  supply 
themselves  from  native  springs.  The  report  of  Dr.  Houghton,  first  made  in  1838,  was 
not  followed  by  successful  operations  until  about  twenty  years  afterward.  In  1859 
the  manufacture  was  begun  at  Estst  Saginaw,  and  for  a  few  years  the  business  was 
encouraged  by-  a  State  bounty.  The  production,  however,  increased  so  rapidly  that 
it  soon  become  evident  that  it  needed  no  further  aid  from  the  State,  and  the  produc- 
tion has  already  in  a  large  degree  sup^planted  that  from  the  Onondaga  salines  of  Kew 

33  F 
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The  fft*8t  occupation  of  Saginaw  began  with  a  military  post  on  the 
8ite  of  Saginaw  City  in  1822.  The  first  Inmber-inill  was  erected  in 
1836,  and  in  1853  there  were  61  mills  in  the  territory  included  within 
Saginaw,  Bay,  Shiawassee,  and  Genesee  Oonnties,  none  being  north  of 
these.  They  had  a  capacity  of  abont  one  hundred  millions  of  feet  a 
year,  and  23  were  located  along  the  Saginaw  River.  There  are  now 
over  300  mills  in  the  above  territory,  capable  of  cutting  over  a  billion 
of  feet  a  year. 

The  record  from  the  Saginaw  Valley  proper,  not  including  contiguous 
territory,  has,  since  1863,  been  as  follows : 

York,  in  the  markets  of  the  Northwest.    The  namher  of  harrels  made  annaally  since 
1860  has  been  as  foUows : 


YettTS. 

Burds. 

Yews. 

Bantls. 

Years. 

Barrel*. 

Yeaia. 

Barrek. 

I860 

4.000 
185,000 
MS.  000 
4M,35e 

580,073 

1865 

477,800 
407,077 
474,781 
5ri5,600 
596,873 

1870 

646,516 
735,015 
715,316 
810,495 

1874    ••  • 

971. 587 

970.444 

1,148,883 

1,381,341 

1861 

1866 

1871 

1875  .    .. 

1809 

1867 

1878 

1876 

1803 

1668 

1873 

1877 

1864 

I860 

The  bnsinees  at  the  close  of  1877  was  dirided  amoD|(  76  manofactnren,  of  which  10 
were  on  **  the  shore/'  from  Port  Anstin  to  Oscoda,  27  in  Bay  County,  and  39  in  Safinaw 
Conntv.  The  number  of  kettle-blocks  was  20 ;  of  steam-blooks,  71 ;  of  pan-blocks,  2^ 
and  of  salt-covers,  3,800.  Capacity,  2,100,000  barrels,  and  amount  manufactured  in 
1877,  according  to  inspector's  report,  1,660,897  barrels.  The  qnaliUes  for  the  year  1877 
were:  fine,  1.^,841 ;  packers',  20,858 ;  solar,  22,949,  and  second  quality,  26,249.  The 
quantity  made  in  kettles  was  182,560  barrels;  in  pans,  371,642 ;  by  steam,  1,063,646,  and 
by  solar  evaporatkm  22,046.  There  was  a  large  decrease  in  the  amount  made  hj  the 
kettle  or  boiling  process,  and  a  large  increase  of  that  by  steam.  In  1875  there 
were  95  salt-blocks,  240  grainers,  1,310  kettles,  55  pans,  4,092  covers,  and  119  weDsy 
varying  from  700  to  1,760  feet.  With  two  exceptions,  they  were  less  than  1,200  feet, 
and  averaged  800  to  900  feet.  As  to  mode  of  manu&oture,  35  used  steam  in  evaporat- 
ing the  brmes,  11  used  pan^,  8  kettles,  9  steam  and  pans,  4  steam  and  kettles,  3  kettles 
and  solar  heat,  1  kettles  and  pans,  and  1  solar  heat  and  steam.  The  fuel  used  in  ket- 
tle-blocks is  cord-wood  mix«d  soft  and  hard,  refuse  slabs,  and  sawdust ;  and  one  block 
will  use  10  cards  of  mixed  wood  or  16  cords  of  slabs  in  24  hours.  Pan-blocks  on  the 
Saginaw  are  run  almost  entirely  on  slabs  and  sawdust,  but  on  the  lake  shore  oord- 
wood  is  used.  A  pan-block  90  feet  long  and  16  feet  wide,  will  use  13  cords  of  mixed 
wood  in  24  hours,  making  140  barrels  of  salt.  Steam-blocks  are  mostly  heated  by  day 
with  the  exhaust  steam,  which  is  carried  through  the  settlers  and  graining  vats,  neat- 
ing  them  to  a  degree  less  than  boiling.  If  the  mill  does  not  run  nights,  the  steam- 
pipes  are  connected  with  the  mill-boilers  and  live  steam  is  kept  up  througn  the  night, 
the  fuel  being  sawdust,  &.o.  In  some  instances  the  salt-works  are  run  several  weeks 
longer  than  the  mill.  The  barrels  are  mostly  of  pine,  i^m  refuse  lumber  and  slabs, 
but  in  some  mills  elm  is  made  into  staves  and  heading  for  this  use.  The  usual  invest- 
ment for  a  salt  manufactory  is  about  $20,000,  which  may  be  stated  in  detail  as  follows : 
Engine  and  boiler  for  two  wells,  $2,800 ;  drilling  salt-wells,  $2,200 ;  poles  for  wells, 
$S£»0;  tubing,  $1,400;  pump  chamber  and  valves,  $250;  salt-block,  cisterns,  settlers, 
and  grainers,  $9,600 ;  tubing  and  oonnection  to  sait-blook,  $3,500. 

The  salines  of  Saginaw  and  the  shore  belons  to  private  owners ;  but  the  State  main- 
tains a  supervision  l>y  way  of  inspection,  for  the  purpose  of  preventing  deterioration  of 
quality  and  for  securing  statistical  record.  An  inspector  is  appointed  by  the  governor 
and  senate.  He  is  aided  by  deputies  and  reoeives  a  fselbr  services.  There  are  tea 
inspection  districts.  ^See  Report  on  the  Salt  Manufaeturei  of  AficMgan,  pr^ared  for 
Geological  Report  by  8.  S.  Garrigues,  Ph.  D.,  and  iMmberman^s  Gazette,  December  29, 
1877,  for  further  detaHs.) 

The  geological  formation  of  this  region  fKvon  the  sinking  of  wells  throughout  a 
wide  area  in  the  valleys  of  the  Grand  and  Tittibawassee  Rivers  and  elsewhere,  usually 
to  depths  of  about  800  feet,  but  rangiufl;  flrom  560  to  1,100.  The  brine  does  not  flow 
from  these  wells,  but  must  be  pumped  from  100  to  200  feet,  and  the  capacity  of  the 
wells  varies  from  12  to  20  gallons  per  minute.  The  collateral  products  of^  these  brines 
are  beginning  to  have  a  value  in  the  manufacture  of  artificial  stone,  calcined  magne* 
sia,  and  the  bromide  of  magnesium.  The  refuse  salt  has  also  a  value  as  a  manure,  and 
should  be  more  generally  used. 
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Limbet. 


Yeanb 

PiMt 

Change  from 
previoas 
year. 

Tears. 

I^ei 

Change  from 
preyiona 
year. 

1863 ^ 

133,500,000 
915,00^,000 
950,030. 3<).0 
349,707,884 
493,963,190 
457,396.995 
533,500,830 
576,796,606 

+81,' 560,000' 
+35,639,340 
+99,198,544 
+74, 195, 306 
+33,433,035 
+66,104,605 
+53, 995^776 

1671 

590,68(3.878 
609,118,980 
619,867,091 
674,639.771 
581.558,973 
573.050.771 
640,166.931 

-47.043,798 
+79, 436, 109 
+17,748,041 
—45, 934, 250 

1864: .-., 

1679 

18C5 ^...: 

1873 

1S66.*..^...« 

1874 

1P6T 

1875 

+  6,935,509 

1868.... 

1876   

-  8,057,509 
+67,115^460 

1869 

1877 

1870 

ShingleB. 


Tears. 

.  Hornber. 

Change  from 
previous 

year. 

Team 

ZFmnber. 

Change  from 
previous 
year. 

1867 

90,983,000 
104,104,500 
119,843,500 
178,570,000 
187,69MX)0 

*+ii'i9i,*5oo* 

+15,739,000 
+58,796,500 
+  9,191.000 

1879 

150,C0I,750 
918,304,550 
906,489,500 
919,984,950 
918,'678;750 

-98,680,950 
+50,399,800 
-  0,805,050 
+  4,444,750 

1868 

1873 

1869 

1874 

1870 

1875 

1871 

1876 

+  5,744,500 

'» 

The  comparative  qaantities  in  the  above  table  are  represented  in  the 
following  diagrams  i 
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Total  production  of  lumber  in  Saginaw  Valley 
since  186^, 


Shingles  manniketnred  in  the  Saginaw  Valky 
since  186J. 
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Amount  of  lumber  passed  "by  the  Ttttdbawassee  Boom  Company^  Saginaw,  l/7cft.,  since  1864. 


Tear. 

Log^ 

Feet  (board- 
meaaorej. 

Price  per 
MfeeU 

ATerase 
feet  per  u>g. 

1864 «. 

1865 

437,936 

595.806 

753.878 

945^416 

985.449 

1,979,346 

1,510,976 

1,950,945 

1,550,908 

1.413,010 

1,978,976 

1.860.165 

1,979.814 

9,359.441 

lcn.:556,789 
l'J^.f56,079 
If  :>,  li81, 653 
9t.^f  .130,915 
9y-  -71.300 
914. '60,796 
3'<r;,.\94.19« 
a^-.  748, 401 
3c^*M5l,609 
6i  •^.  fi59. 149 
$H,  .03, 124 
3tHJ,  ^08.317 
a!i.  ^1.639 
4       96,509 

10  66 
100 
87* 
87} 
80 
80 
75 
70 
»             81 
88 
78 
75 
75 
63 

943.9 
949  5 

1866 

945.9 

J867 

949.5 

1968 

939.9 

1869....^ 

1870 

917.4 
929.3 

Ig7l 

929  1 

1872 

19'^.  1 

1873 

190.3 

1874 

170  9 

1875 

166.0 

1876 

173.8 

1977 

179.8 

Tdtal 

18,898.359 

3,809,599,971 

904.1 

>  I^m  1879  to  1877  this  price  inclades  Aimishing  the  rope. 

This  company  was  orgaDized  Febraary  8, 1864,  under  the  general  law 
approved  four  days  previously,  for  the  formation  of  corporations  for 
running,  booming,  and  rafting  logs.^  It  is  a  short  distance  above  Sag- 
inaw City,  its  business  extending  to  the  Saginaw^  Tittibawassee,  Chip- 
pewa, and  Pine  Kivers. 

A  noticeable  feature  of  the  above  statistics  is  the  decreasing  average 
siz^  of  the  logs  rafted,  the  average  of  the  later  years  being  considerably 
less  than  the  earlier.' 

Amount  of  lumber  passed  by  the  Byte  Biver  Boom  Company  since  1867,  infects 


1867 23,911,547 

1868 48,044,946 

1869 55,349,981 

1870 80,427,714 


1875 92,128,200 

1876 61,000,000 

1877 70,274.296 


1871 55,823,013 

1872 61,000,000 

1873 80,872,607 

1874 58,687,083 

Total 687,519,386 

Feet  of  Togs  fdfiedin  the  Sttginato  district  dining  the  last  eight  years,* 


Years. 

Cms. 

Bad. 

Rifle. 

An  Gres.: 

EawkAwlln. 

An  Sable. 

1870 

1871 

1872 

1873 

1874... 

1875 

1876 

1877 

347.041,950 
988.748,401 
310.216,000 
969.508.740 
843.814,365 
309.908.517 
341,000.000 
499,500,000 

60,949,933 
55.841.618 
99,113,915 
100,458,140 
40,000,968 
56,003,470 
18,000.000 
92.0«).160 

14.894.591 
14,958,818 
1^984,691 
37.137.384 
20.000,000 
41,854.894 
36,000.000 
9i3^000,000 

80,497,714 
55,823,013 
61. 000. 000 
80.879,607 
58,687,08:1 
99,1J8,900 
61.000.000 
70,974,995 

35,091.635 
31,195.084 
93, 87a  749 
63,981,936 
38,723.688 
10,948,620 
49.929,479 
39,645,493 

95.000.000 
94,000,000 
97,000,000 
33.573,364 
92,000.000 
19.000,000 
99,500,000 
15,319,000 

60,000,000 
52, 000^000 
105.000.0CO 
96, 148, 000 
52.000,000 
55.00^000 
47,150,000 
60,800,OCO 

Total... 

9, 639, 737, 973 

452, 380, 804 

916,430,238 

560,919,919 

984.915.970 

188,392,354 

528,098,000 

*Tbi8  table  iocladee  the  Aa  Sable,  which  flows  into  Safdnaw  Bay,  bat  ia  not  a  tribatary  of  the  S 
naw  Biver.    The  miUs  on  this  stream  are  mostly  at  Oscoda  and  An  Sable.    Some  logs  are  towed  to  1 
ttoit  and  a  few  to  Saginaw.    Th«  qnantitiee  in  the  above  table  are  arranged  fh>m  data  given  in  the 
yorthtoestem  Lumbsmum  of  l>eoember  99, 1877. 

i^It  will  be  seen,  on  comparison,  that  the  numbers  in  this  oolomn  differ  somewhat  from  Uiose  given 
elsewhere  from  the  boolcs  of  the  company.  It  is  probable  that  in  the  haste  to  present  the  roenlts  of  the 
year,  statistics  may  have  been  taken  on  estimates  made  in  some  cases  before  the  end  of  the  season. 

tXhe  following  amonnts  show  the  number  of  foet  mn  oat  of  this  boom  daring  three  years  preceding 
those  included  m  the  Uble,and  carry  back  its  transactions  to  the  beginning:  1867,17.980,000;  1888, 
18,800.000 ;  1869.  92,996.611.  The  toUl  for  eleven  years  amounted  to  373.992.581  teet.  It  is  estimated 
that  forty  millions  of  feet  had  been  ran  oot  of  thia  stream  before  the  establishment  of  the  boom  com- 
pany  in  1867. 

>  This  law  U  siDgnlarly  defective  in  Dot  affording  the  means  for  sn  annnal  report  of 
doings  to  a  central  office,  nor  even  the  knowledge  of  the  existence  of  the  companies 
in  any  office  at  the  State  capital.  The  articles  of  association  are  simply  filed  with  the 
county  clerk  of  the  oonnty  where  located,  and  no  public  reports  are  reonired.  Snch 
companies  have  also  been  formed  for  the  Cass,  Flint,  Bad,  Pine,  An  Sable,  and  other 
rivers,  and  at  Alpena,  Grand  Bapids.  Mnskegon,  Big  Rapids,  Manistee,  &c,,  and  are, 
in  fact,  indispensable  where  several  firms  or  establishments  exist  on  any  stream. 

*  As  an  indication  as  to  the  relative  abnndaoce  of  timber  suitable  for  Inmber  e[B&- 
where,  it  is  mentioned  by  a  prominent  lumberman  in  Wisconsin  using  logsfrom  the  Wolf 
Kiver  region  that  ten  years  ago  it  required ,  on  an  average,  ^  to  4  logs  for  1,000  feet  of 
lumber.  This  quantity  will  now,  according  to  his  experience,  require  5  logs.  The 
minimum  size  he  then  used  was  12  Inches  in  diameter;  it  is  now  10  inches. 
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Total  for  eUvm  years^ 


1867 429,507,000 

1868 446, 960,000 

1869 521,350,000 

1870 623,397,353 

1871 521,796,934 

1872 644,485,278 

1873 280,979,461 


1874 581,225.404 

1875 V...  584,843,701 

1876  574,879,472 

1877 651,567.948 


Total 5,860,992,551 


Dettinalion  of  shipments  from  Saginaw  Eiver  in  1875, 1876,  and  1877. 
[From  Lambennan'B  0«tett«.  xl.  403.] 


Porta. 

Lumber. 

Shingles. 

1875. 

1876. 

1877. 

1875. 

1876. 

1877. 

Ashtabula.. 

1,  f;ri7. 974 

1           73 
75           35 
32           95 

87, 4.i\i,  708 
4,T1H^760 
4,  447,  {!41 

10,  IH}[>,  510 

9^.^  480 
7.-.11,  482 

698,000 

1,790,000 

76,938,655 

11.802,569 

76.936,761 

4,900,134 

6,841,354 

11.380,000 

740.000 

1.087,007 

865,000 

801.000 

13.930.000 

8,669.197 

1,495,000 

8, 333, 006 

4, 113, 000 
1,  COO,  000 

85,0  A  000 
908.090 

83,293,000 

Black  Rivor 

2,  '^K\  000 

ll.f.L.'^f.T84 
9:.,  r.:.'2.  ^i45 

5,  447.  (KM) 

10,6^^^.(100 

1,  9av,  467 

DOir,  iiOO 

i&}.  iiOO 

BafUo ....'. 

86.144.000 

18,288,000 

Chicseo 

CleyeJaad 

57. 860. 000 

56^855,000 

Detroit 

Dankirk  

3.431,500 
8,830.000 

8,620,000 
1.176,000 

3. 783, 000 

7, 808, 000 

1,854,000 

300.000 

Erie 

Pairport 

Fremont.— 

Milwaukee 

Oak  Orchard 

819. 143 
7.963,000 
4.005.414 

Ogdenabnrgh 

6.177.500 
3.280.768 
8.050.000 

Oaweeo 

Port  Clinton 

84,000 

800.000 

Port  Hnzon... 

981.000 

81. 150, 855 

85,870.631 

134,680,408 

846.469 

8.687.639 

Saadosky  

33,346.681 

74.480.046 

118,333,616 

813. 000 

3^568,757 

80,945.000 
103,800,443 
155.627,193 

5.870,000 
6.763.000 
13.699,000 

1.886.000 
9,300.000 
13. 107, 150 

5,341,000 
8,989,000 
16,065,250 

Tdiedo.r. 

Tonawanda .--... 

Wailaoebarff 

5,739,343 

340,000 

1.700.000 

3,^8,000 

Total 

445^  119. 595 

455^346.669 

539.863.047 

117.833,500 

105.743,050 

103.594.250 

SMpmenU  of  lath  flrom  Saginaw  Biver  in  1875, 1876,  and  1877. 
[From  Lumberman's  Gasette,  xi,  104.] 


Porta. 


1875. 


1876. 


1877. 


Ashtabnla.... 
Black  River.. 

BnfEalo 

Cleveland .... 

Dunkirk 

Erie 

Fairport 

Fremont 

Port  Clinton.. 
Sandusky  .... 
Tonawanda  .. 
Toledo 


990,000 

731.000 

4,450,500 

16,937,800 


1,870.000 
138,000 
388,000 


3,098,600 
4,845,200 
8, 166. 600 
1.017,000 


300.000 

520,000 

S.  079. 000 

11.519,250 

450,000 

1.454,000 

330,000 

100,000 

160,000 

8,151,650 

8,450.000 

7.289,850 

360.000 


Total. 


43, 513, 700 


30,003.750 


1, 

4, 

12, 


665, 000 
300,000 
608,206 
539,000 
500,000 
883,000 
562,000 


036, 000 
709,430 
894.803 
362,000 


40, 053, 453 


^  It  is  not  easy  to  comprehond  quantities  so  yast  as  these  aggregates.  The  total  sam 
for  the  eleven  years  woald  lay  a  floor  over  210  square  miles  (eqnal  to  nearly  6  townships 
of  i^Teminent  saryeys),  or  in  a  beam  one  foot  square  would  extend  nearly  92,500  miles, 
a  distance  that  would  measure  3. 7  times  around  the  earth  at  the  equator.  If  spread 
out  into  one-inch  boards,  it  would  gird  the  earth  with  a  floor  nearly  44  feet  in  width, 
or  would  lay  a  floor  4. 6  feet  wide  a  distance  equal  to  that  from  the  earth  to  the 
moon.  It  would  build  16  solid  pyramids,  each  500  feet  square  at  the  base  and  with 
equilateral  sides  or.  if  cut  and  piled  as  cord- wood,  would  make  3,816,531  cords,  which, 
at  4  feet  high  and  4  feet  wide,  would  extend  5,780  miles  in  length. 
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Id  another  part  of  this  report  we  present  a  general  summary  of  the 
lumber  product  of  the  Northwestern  States  for  1874, 1875,  and  1876|and 
to  some  extent  for  1877,  and  to  this  the  reader  is  referred  for  farther 
statistics  of  Michigan. 

The  oak  and  ita/ve  tradeof  Saginaw. 

In  recent  years  the  exportation  of  staves  and  square  timber  has 
assumed  great  importance.  It  was  begun  about  1869  by  Canadian 
operators,  who  have  chiefly  monopolized  the  business.  The  greater  part 
of  the  staves  and  timber  finds  its  way  to  Europe  and  the  West  Indies 
by  way  of  Quebec.  The  amount  shipped  in  each  year  from  the  Saginaw 
£iver  has  been  as  follows : 


Cabiofeet. 

1869 765,000 

1870 1,105,000 

1871 1,982,000 

1872 2,660,000 

1873 3,264,920 


Cubic  feet. 

1874 2,893.700 

1875 1.234,000 

1876 1,178,145 

1877 1,344,000 


Total 16,386,766 

The  shipments  in  1874  and  187£»,  in  cubic  feet,  were  as  follows : 


1874. 

1875. 

1874. 

1875. 

Elnintoii .••• 

1,171.000 

28.800 
54.000 

589,000 

"iii'ioo' 

so,  000 
9,000 

Clayton 

137.000 
438.300 

159,000 
117,500 

Garden  Island  .........  ... 

Tonawaada 

ColliiiBBay 

Boffiilo  

35,000 
87,000 

Port  Dalhoosle 

Bandasby 

Sarina 

Ole^^and 

1,000.000 

Total  American  porta... 

Total  Caoadian  ports 

1,833,800 

835^500 

1,573^300 

398,500 

As  the  shipments  to  Clayton  all  go  down  the  Saint  Lawrence,  we 
have  a  total  to  Canada  of  1,391,800  cubic  feet  in  1874,  amounting  to  49 
per  cent,  of  the  whole,  and  in  4876,  994,500  cubic  feet^  or  71  per  cent 

The  oak  and  ship  timber  going  to  Kinjston  and  other  Canadian  ports 
in  1877  amounted  to  1,297,700,  and  to  Tonawanda,  for  the  New  York 
canals,  47,300  cubic  feet.  In  the  winter  of  1877-78,  much  less  oak  was 
got  out,  but  more  attention  was  given  to  long  timber,  spars,  and  square 
pine. 

The  shipment  of  staves  in  three  years  has  been — 


To  what  place  shipped. 

IflTSL 

lem 

isn. 

TonaTranda 

198,000 
l;  83^  950 

196,000 
4.000 

169,000 

8;  893, 700 

"Bn  flfal  o....r..-,-..,rr.^..,..,...........rr...,,,......T... 

Cleveland - 

^000 

Detroit 

800,000 

ColIina'Bav 

81,109 
485,055 
196,600 

178,004 
985,905 
300,000 

48,400 

Kingston,  &o  ..................................................... 

637,730 

Misoellaneona  ..■■....>«>*««>>>•■«....... ....■•■•.... ........ 

150,000 

Total 

3,113,781 

0,641,800 

4,970,850 

The  foregoing  amounts  do  not  include  the  shipments  by  railroad, 
estimated  at  1,000,000  in  1877,  which  was  less  than  the  amount  repre- 
sented by  rail  shipments  the  year  before. .  The  total  may  therefore  be 
estimated  at  about  6,000,000* 
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ExporiaHoH  of  hoopi  from  Saginaw  Bivor. 

Hoops  are  of  two  classes,  hard  and  soft  wood,  the  former  constitatiofi^ 
the  principal  part.  They  are  sent  to  eastern  ports,  and  are  destined  lor 
Ifew  York,  Philadelphia,  and  Eastern  cities. 

The  quantity  sent  by  water  was  as  follows  in  1877 : 


Tonftwanda 1,203,000 

Buffalo 1,2C7,000 

Ogdensborg 470,000 


Oswego 1,400,000 

Cleveland 290,000 

Misoellaneoos 1,000,000 


Add  4,400,000  sent  by  railroad,  and  we  have  a  total  of  over  10,000,000. 


Total,1874 25,630,000 

Total,  1875 15,940,400 


Total,  1876 17,801,600 

Total,  1877... 6,630,000 


8tooJc$  on  hand. 

This  item  is  an  important  one  in  the  lamber  trade.  The  following, 
from  the  Lumberman's  Gazette  of  December  22, 1877,  gives  the  amount 
at  Saginaw  at  the  close  of  each  season  since  1865^  in  feet,  board 
measure : 


On  dock. 

Sold. 

UlMOld. 

iei6 

44,453,000 
^^,  415,700 
eLf,E^6,77l 

G^^oi,on 

WX  n\,  614 

ni\.  4«,  190 
'j:,f>99,51l 
If-J,   «2,553 

a-i^<m,665 
91  :f.  159,663 
«£;iJ06,140 
aft<.SJ6,«57 
^45.1*55,588 

88,368,000 
14,211,000 
19.435,571 
13,408,990 
14,586,000 
47,808,000 
33,576,000 
40,928,800 
30,893,000 
83,135^000 
85,595,578 
86,136,664 
83, 611, 666 

19.001.000 

30,  an  700 

50,534,800 

S3.068,0]f7 

78.805,614 

88,560.190 

42.023.511 

111,894,353 

191.178,665 

190.017,663 

197,510,568 

168,409,993 

SSS;383,8S6 

1866 

1867 - 

1868 

I860 

1876 *- 

1871 

1879 

1873 

1874 

1875 

1876 

1877 

Wood  manufactures  at  Saginaw. 

The  manufacture  of  boxes,  pails,  tubs,  chums,  &c.,  besides  a  great 
Tariety  of  articles  saved  from  what  was  formerly  regarded  as  refuse 
lumber,  such  as  heading,  pickets,  and  the  like,  form  an  important  item, 
but  we  have  no  statistics  of  the  amount.  There  is  at  present  but  little 
waste  of  material  in  the  manufacture  of  lumber  in  this  region. 

A  large  amount  of  cedar  posts,  railroad  ties,  spars,  knees,  and  other 
articles  is  exported  from  the  Saginaw  Valley,  of  which  we  have  no  de- 
tails. 

JEstimated  values. 

The  estimated  values  of  lumber  products  of  Saginaw,  in  1877,  were  as 
follows: 

Lnmber,  640,000,000  feet..,. $6,400,000 

Shingles,  167,3^,750 1 417,845 

Laths,  77,000,000  pieces..: 96,250 

Staves,  6,000,000 .^ '. 260,000 

Timber,  1,344,000  cnbic  feet 280,006 

Adding  other  wood  products,  the  yield  for  the  year  would  be  about 
$8,500,000. 
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Alto  and  Bkin§le  mill  reporU 

\&n 

MOMm  of  1877.^ 

1 

Saws. 

00 

1 

1 

1 

1 

PUOM. 

1 

5 

1 

1 

Alpena , 

HarriffYille ....,T.T,,,r-r- 

15 
9 

1 
9 
3 

8 

1 

3 

.... 

10 

471 
45 
30 
74 

135 

74.947.037 

9,500.000 

3,000,000 

13,637,934 

96,109,796 

99;  749, 000 

30.493,006 

Aloon* 

1,000.000 

1,000,000 

500,000 

An  Sable... 

1 

1 

Oeooda 

TotaL  1877. .......■.....•••.. 

93 

14 

19 

3 

10 

755 

1875 
1876 
1875 
1876 
1875 
1876 

119,467,067 

25, 249;  000 

30,493,008 

Ftodaotion  of  Alpena .- 

81.158,000 

'85,340,997 

6,750.000 

3,500.000 

47.000.000 

54,950,000 

10,033.150 
S3, 549;  400 
1,600,000 
1,000.000 
4.530,000 
5,800,000 

44,006,000 

Prodnetieii  <tf  HarrisTille  and  AloonA - 

4^616,000 

^... 

] 



>  These  retorns  for  1877  are  not  claimed  as  oompleCe.    Tke  redaced  aBoants  at  Oscoda  are  doe  to  thm 
loss  of  two  large  miOs  by  Are.   One  is  being  reboilt,  Witb  two  drenlars-  and  a  flfty-saw  gang. 

CimparaHve  statememt  of  lumber,  lath$,  and  shinglm  manufacturod  on  the  Lake  Miehigem 

tkore  in  1875, 187^  and  1877. 

[From  the  I<umberman's  Gaaette,  December  90, 1877.] 

LUMBER. 


Plaoesb 


187S, 


1876. 


1877. 


Grand  Bapids 

Grand  HaTcn,  &o. 

Hoskegon , 

Whitehall 

IContagae 

Hears,  &o 

Pentwator 

Lndington,  &o 

Manistee 

TraTerse  Gily 

Sooth  Haven 

Holland 

Northport 


30,900,'000 
01.500,000 
303,010,995 
90,500,000 
45,000,000 


FeeL 

30,575,047 
58,700,000 
900,363.585 
36,000.000 
44,000,000 


15,500,000 
05,044.919 
150.500,000 
15,000,000 
6,780,000 


10,500.000 
100,346,030 
145^750.000 

13,500,000 
3,500,000 


75,000 


940.000 


FeeL   '•^ 

38.353,000 

€6.900.000 

390. 579;  497 

30, 883;  Sit 

40.750,657 

7.800,000 

6^000,000 

100, 739;  490 

151,184,104 

l^  000. 000 

3,000.000 

1,500;  000 

200,000 


Total.. 


701,100,437 


74^47^509^ 


8191,176,150 

I 


LATHS. 


* 


Grand  Kapids 

Grand  Hayen,  &o. 

Mnskegon 

WhitehaU 

Montagne ... 

Pentwater 

Lndiagton.  fte... 

Manistee , 

TraTerse  City 

Boath  Haven , 


Total.. 


M. 

10.000,000 
6^500,000 

80.658,400 
6,500,000 
2,000,000 
8,000,000 
5, 430, 100 

30,000,000 
4,000,000 


147, 488;  500 


M, 

7.800.000 

6,850,000 

65,rj7.400 

11,000,000 

1,500.000 

1,000,000 

3,598,400 

27.500.000 

3,000.000 


127,930,800 


M. 

9. 850  000 
17,600.000 
82.9n.050 

4.000.000 

8,500,000 

3,000,000 

2,0^0W 

26,800,000 


500.000 


154,570.050 


SHINGLBa 


Grand  Haven,  iM . 

Moskcuron * 

WhiteEiil 

Mentagne 

Hears.  &o 

Pentwater 

Lndington,  &o .... 
Manistee.. 


Total. 


M. 

'40,000,000 
6,000,000 
12,000.000 
19;  000, 000 


4,000.000 
148;  500. 000 


jr. 

45.000,000 
10,000,000 
13,000.000 
13,000,000 


8,000.000 
181.001.000 


299;60(VO0O      9f70;QOl»00O.       413;7SS^1 


jjitigQci  lay 


jr. 

66,000;00O 
IS^OOOiOOO 
46,403,000 
17.000.000 
8. 500.000 
21.000,000 
20.644,000 
2l9,20e;«!O 
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ComparaUve  Btakment  of  ike  lumber  product  of  Wettem  Mkkigan  in  1875, 1876,  and  1877. 
[From  the  North-Weetem  Lamberman,  Febmary  16, 1876.] 


d 

Sawa. 

Lamber  mannfactared. 

Plftoes. 

1 

1 

1 

11 

C3 

1875, 

1876: 

187X 

M^tV^iA*^ . . 

14 
6 
11 
84 
13 
17 

1 
3 
3 
10 

1 
3 

86 
18 
14 
37 
17 
19 

.... 

7 
3 
3 

84 
13 
15 
46 
18 
17 

197,000,000 
183,000,000 
101.000,000 
381.000,000 
110,500,000 
111,000,000 

160,835,855 
94,800,000 
64,000.000 

330,400,000 
83,100,000 
64,060,000 

146,484.806 
104. 734, 917 
79.600.000 
396,334.000 
58.500,000 
74,360.000 

148, 983, 153 

I^odlDgtOD    .................. 

105, 336, 873 

WhiteHall  and  Montagae. . . 
Hiukeson 

82. 430, 000 

W7. 325, 106 

80. 805, 871 

73,332,946 

Spriogliakeand  Gzand  Havoo 
MiaoftllaiMKfw , 

Total ^. 

85 

18 

135 

17 

133 

1,033,500.000 

817,305,855 

650,943,133 

817,185,948 

MiokigiMU  West  Side  Bailroad  MTle  ;  cut  of  lumber,  lathe,  and  shinglee  in  ihe  year  1877. 
[Prom  the  Lmnberman*i  Gazette,  Jannary  19, 1878.] 


• 

d 

SawB. 

1 

1 

Lamber. 

T4Uhs. 

Places. 

1 

1 

Shingles. 

ORAKD  RAPIDS  AXD INDXAHA  BAILBOAD. 

Cedar  Sprinffs  .........•••...■■.•.... 

12 

"i' 

8 
1 
1 

1 
8 

18 
8 

10 
3 
4 
5 

11 
1 

151 

176 
83 
71 

270 
15 

185 
80 
20 
30 
80 
15 
15 
48 

4,800,000 

9,553,000 

10, 000, 000 

88,203.130 

16,000,000 

■**5o6,'ooo* 

66,500,000 
48,500,000 
60.000.000 
7,500,000 
15,500,000 
16,900,000 
38,000,000 

KandT^'ke.." 

liOckwood  ...•••...•.•..•...... 

Cadillao 

"6,'o66,"o66' 

BiffRapida 

litorler ..t 

Howard  (ii^ 

"i'66o.6o6' 

850,000 
8,000,000 
3,000.000 
8,000.000 
8,500,000 
6,500,000 

Pierson 

7,000,000 

Bond's  Mills 

W<M»dTAke,.... T, 

.... 

.... 

i,6o6,oi6 

Hanton 

White  Lake. ......... T.............r 

Tnstin ..* 

Loroy 4^. 

8,000,000 

Total ., 

51 

3 

33 

9 
5 
4 

1 
1 
3 
8 
3 
1 
1 
1 

7 

54 

14 
17 

4 

1,118 

885 
816 
170 
83 
80 
113 
105 
55 
13 
40 
40 

88,865,130 

9.500,000 

259,900,000 

pmtotT,  LAKsnro   and  hobthsbn 

KAILBOAD. 

Btaptxm... 

18 
17 
6 
1 

1 
7 
8 
3 

1 
1 
1 

"a" 
1 

1 

85,900.000 
10,750,000 
31,000,000 
6,157,639 
5,000,000 
8,000,000 
11,739,933 
11,000,000 
1.000,000 
4.000,000 
5,000,000 

1.800.000 
1.000.000 
5,000,000 
8,800,000 

"i.'o66."6o6* 

4,601,750 

77,000,000 

Dftv  aud  Stanton 

71, 000. 000 

Mnir and  Sheridan  ............. ^...r- 

85,000,000 

Tonia  and  Sheridan ...... 

Colby 

.... 

1 

9 
3 

7,000,000 

GreenyiUe 

40.800,000 

Tmfant ............................. 

7,800,000 

Maole  VallftT  ....  . 

Gowen ^ 

Coral 

.... 

1 

'■i'5o6,*ooo* 

8,000,000 

6,000,000 

Cplwe^ 

Total ^ 

57 

4 

30 

.... 

48 

1,079 

109,547,561 

19,701,750 

83i000,000 

Frnmont  Center. —,,.-. ............ 

5 
S 
1 

1 

.... 

3 

3 
8 

i 

4 
1 

8 

-     40 
75 
SO 
15 

4.500,000 

10,000,000 

5,000,000 

500,000 

»M),000 

4,600,000 

Dalton ...A. ..■(.. 1.. 

5,000,000 

WhiteClond j2^    ..'..,. 

;  1,000,000 

TraTorse  JEboad\...i. ...«..«•. .«..«..« 

.... 

. ... 

Total.^, •^T*— - 

9 

.... 

8 

5 

8 

180 

30,000.000 

1,800,000 

9,600,00i» 

General  totaf.l .^.. 

117 

6 

61 

13 

104 

8,3n 

318,413,601 

30,401,750 

503,500.000 
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Immher  iraffie  on  Ikree  toegt-tide  raOroadi  of  MiM§am  in  1877.    (Oar-lotds.) 


Rallraadi. 

1 

1 

j 

2 

1 

ClncinriAti,  Wrhmnni^  %nH  Tfnrt  "W^JUVf  'Rliilroftd 

317 

11,8»» 

110 

71 

1.370 
1,169 

as4 

14 
885 

l.TIt 

Ortnd  Rapidnand  Indiftn*  HailroMf 

90.035 
383 

Tr»v«nm t?Uy  Railrtwd 

j1  general  review  of  the  lumber  resources  of  Michigan. 

In  an  article  prepared  by  George  S.  Frost,  and  pablished  in  the  ^^  Oofi»- 
piled  Statement  of  the  Lumber  Trade  and  Manufacture  for  1874''  (p.  41 J 
the  following  accoant  is  given  of  the  pine  lands  of  this  region : 

1.  The  Saginaw  district  or  vallejf  embraces  the  conntles  of  Toscola,  Lapeer,  Saginaw, 
Gratiot,  Isabella,  Gladwio,  Clare,  and  Midland,  and  is  drained  by  the  following  so^amfl^ 
all  tributaries  to  the  Saginaw  River:  the  Flint,  Cass,  Pine,  Chippewa,  Tobacco,  and 
Tittibawassee.  Of  theee  streams  the  Flint  and  Cass  have  been  extensively  lumbered, 
and  are  now  practically  exhausted.  The  pine  of  these  streams  is  of  superior  quality, 
not  surpassed  by  any  other  district  of  the  State.  The  Chippewa  and  ]»ne  have  also 
been  largely  lumbered,  and  the  principal  timber  of  these  streams  now  Jies  upon  the 
headwaters.  There  is  a  ridge  of  superior  timber  running  northeast  from  the  head- 
waters of  Flat  River,  in  Montcalm  Connty,  and  covering  the  headwaters  of  the  Pine, 
the  .Chippewa,  the  Tobacco,  the  Tittabawassee,  and  continuing  across  to  the  head- 
waters of  Au  Sable,  and  into  Montmorency  County,  and  along  the  headwaters  of 
Thunder  Bay  Riyer,  and  the  Cheboygan  and  Manistee  waters.  This  is  substantially 
the  dividing  ridge  of  the  peninsula,  and  the  pine  along  its  oourse  belongs  and  is  triba- 
tary  to  nearly  all  the  principal  streams  of  Lakes  Huron  and  Michigan.  Each  district 
which  will  be  deetcHbed  embraces  more  or  lees  of  this  timbered  ridge.  The  Saginaw 
Valley  is  crossed  by  several  lines  of  railway :  the  Flint  and  Pere  Marquette,  the  Detroit 
and  Bay  City,  the  Jackson,  Lansing  and  Saginaw  and  the  Saginaw,  and  Saint  Louis  Rail- 
roads. The  Flint  and  Pere  Biarquette  Railroad,  commencing  at  Flint,  passes  through 
a  small  lumber  district  between  Flint  and  Saginaw ;  from  thence  this  road  pasees 
through  the  very  heart  of  the  timber  regions  of  the  Saginaw,  Muskegon,  and  Perm 
Marquette  Valleys.  The  important  lumber  center  of  the  Saginaw  receives  the  logs  as 
well  as  the  lumber  from  the  Saginaw  waters,  yet  the  railroads  mentioned  have  induced 
new  manufacturing  centers  at  different  points  along  their  routes.  Midland  City,  Fai^ 
well,  and  other  stations  between  Saginaw  and  the  Muskegon,  crossing  at  Evart,  and 
Reeo  City,  Baldwin,  and  other  stations  on  the  .west,  are  all  centers  m  manufacture^ 
The  facilities  thus  afforded  through  an  extensive  pine-timber  district  have  already 
brought  the  whole  territory  into  notice,  and  the  necessary  operations,  however  smaU 
in  detail,  are  surely ,  if  not  rapidly,  diminishing  the  products  of  these  forests. 

2.  The  Saginaw  Bay  district,  dirained  by  the  Pine,  Rifle,  and  Au  Ores  Rivers,  and 
other  smaller  streams  and  bordering  the  Saginaw  Bay.  It  embraces  the  counties  of 
Bay,  Ogemaw,  and  Iosco,  and  is  opened  by  the  Jackson,  Lansing  and  Saginaw  Rail* 
road.  This  has  long  been  a  lumber-region  tributary  to  Saginaw,  and  the  Rifle  River 
particularly  has  been  a  source  of  supply  of  long  timber  for  the  lower  lakes.  The  ex- 
tent of  lumbering  in  this  district  has  drained  from  it  a  large  proportion  of  the  bafe 
timber,  especially  on  the  lower  waters  of  the  streams.  The  upper  pine  districts  are 
opened  by  the  rculroad,  and  even  along  the  bay  shore  the  lumber  interests  are  affected 
and  to  considerable  extent  transformed  by  the  influence  and  advantages  of  the  ralK 
road. 

3.  The  River  Au  Sable* — ^This  river  has  a  large  manufacturing  center  at  Its  mouth  on 
Lake  Huron,  where  a  large  trade  is  carried  on.  The  conn  ties  of  Alcona,  Iosco,  Oscoda, 
Crawford,  Roscommon,  Otsego,  and  Montmorency  are  drained  in  part  by  this  stream,  tho 
main  stream  taking  its  rise  in  Montmorency  and  Otsego  Counties,  and  the  south  branch 
in  Roscommon  Connty,  there  reaching  and  competing  for  the  pine  upon  the  headwaters 
of  the  Muskegon,  the  Manistee,  and  the  Thunder  Bay  Rivers.  The  pine  of  this  leffion 
is  of  excellent  quality,  embracing  at»different  points  along  its  waters  the  largest  daas 
of  white  pine,  as  well  as  the  best  qualities  of  Norway.  As  before  intimated,  this  penin- 
sula is  so  well  watered  that  the  different  streams  interlock  each  other  so  that  in  tha 
same  pine  region  the  timber  has  a  natural  outlet  in  various  directions ;  and  what  is  said 
of  the  pine  timber  of  the  Au  Sable  is  descriptive  of  that  of  the  Manistee,  the  Muske- 
gon, the  Rifle,  and  the  Thunder  Bay  Rivers.  A  region  of  he^vy  white  pine  is  found 
in  Otsego  County,  onthe  headwateraof  the  Manistee  and  An  Sable  Rivera,  and  around 
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Otsego  Lake,  on  the  Jackson,  Lansing  and  Saginaw  Bailroad,  which  opens  this  timher 
to  market,  eyen  before  the  Manistee  or  the  An  Sable  hare  been  cleared  for  lamber  pnr- 
poees.  This  important  center  at  Otsego  Lake  is  also  the  center  of  a  largs  agricnltaral 
district,  which  is  already  in  ooorse  of  rapid  settlement.  This  railroad  (now  ending  at 
€raylord,  eight  miles  from  Otsego  Lake)  is  to  be  extended  northward  to  the  month  of 
Cheboygan  River  and  Mackinaw,  passing  through  the  whole  length  and  along  the 
waters  of  the  Cheboygan  district. 

4.  Thunder  Bay  Btcer^  embracing  the  waters  of  this  stream^  and  including  the  county 
of  Alpena,  and  portions  of  Alcona,  Osceola,  Montmorency,  and  Presqne  lale  Counties. 
This  district  emoraces  a  very  large  and  compact  territory,  mostly  tributary  to  Alpena, 
at  the  mouth  of  the  river  on  Thunder  Bay.  This  point  is  a  well-known  manufacturing 
center,  and  as  yet  holds  control  of  the  lumber  trafiSc  of  the  river.  A  railroad  project 
is  however  inaugurated  from  Alpena,  in  a  southwestern  direction,  and  work  is  already 
commenced  upon  it.^  This  road,  when  completed,  will  pass  through  some  very  large 
bodies  of  timber,  which  are  now  undisturbed.  Manufacturing  points  along  tbe  lake 
shore,  between  An  Sable  and  Thunder  Bay,  are  making  inroads  into  this  district,  and 
some  of  the  choicest  timber  has  already  been  cut  ofil 

5.  Cheboygan  diitrioty  including  the  lake  shore  and  Preeque  Isle  County.  This  em- 
braces tbe  Cheboygan  River  and  its  various  waters,  and  the  Oqueoo  River  and  several 
small  streams  in  Presqne  Isle  County.  Lumbering  at  Duncan  and  Cheboygan  has  been 
carried  on  for  a  number  of  years,  and  this  is  an  important  lumber  center,  and  not  less 
so  on  account  of  the  prospective  advantage  of  its  being  the  first  station  on  tbe  line 
of  the  Jackson,  Lansing  and  Saginaw  Rauroad.  The  numerous  large  lakes  and  trib- 
utary streams  in  this  district  jKive  it  great  importance  and  value  as  a  lumber  region. 
Its  agricultural  advantages  oi  soil  and  location  also  give  it  importance.  The  Oqneoc 
Biver,  the  only  principalstream  in  this  i>eninsula  not  yet  opened,  has  a  large  body  of 
pine  upon  its  waters,  which,  with  the  natural  advantages  of  this  stream  alone,  will 
fi;ive  it  importance  as  a  lumber  point.  The  whole  of  Presque  Isle  County  has  more  or 
less  scattering  tracts  of  pine  within  its  borders,  and  considerable  lumber  has  already 
been  shipped  from  Rodgers  City  and  Crawford's  Quarry,  the  present  points  of  ship- 
ment. 

6.  The  Grand  Traverse  Region, — ^This  region,  extending  from  Mackinaw  to  Manistee, 
Includes  the  counties  of  Charlevoix,  Antrim,  Leelenaw.  Grand  Traverse,  Benzie,  ana 
portions  of  Emmett,  Otsego,  Kalkaska,  Wexford,  and  Manistee.  *  *  *  The  pine 
timber  of  this  region  is  generally  of  the  first  quality.  Lumbering  at  several  pomts 
has  been  carried  on  for  many  years  at  Traverse  City,  Elk  Rapids,  and  Frankfort,  tak- 
ing the  timber  fix>m  Boardman  Rapids,  Platte,  and  Aux  Bees  Scies  Rivers.  The  most 
important  manufacturing  establishment  in  this  part  of  the  State  is  at  Traverse  City, 
which  has  for  the  last  twenty  years  carried  on  an  extensive  business. 

*7.  The  Upper  Manistee  Biver. —This  region  is  described  separately  as  it  is  as  yet  un- 
developed, lying  unon  the  waters  of  the  Manistee,  and  extending  from  its  source  in 
Otsego  Couuty  to  tne  hard-timber  ridge  in  Wexford  County,  which  divides  it  from  the 
Lower  Manistee  timber.  This  is  an  extensive  bod^  of  pine,  embracing  much  of  the 
first  qaality  of  white  pine,  easily  accessible,  and  of  great  value  as  future  supply  for 
the  mills  at  Manistee,  at  the  mouth  of  the  river.  The  Grand  Rapids  and  Indiana 
Railroad  crosses  the  lower  portion  of  this  body  of  pine,  giving  an  outlet  by  rail  south* 
ward  and  northward  to  Traverse  City. 

8.  The  Lower  Manistee,  the  Bay  and  IMUe  Au  8oJ>lef  (he  Pere  Marquette,  and  the  Peni 
Water,— Th\B  district  embraces  all  that  region  lying  west  of  the  Muskegon  waters  and 
along  the  Lake  shore  from  Manistee  to  Pent  Water  drained  bv  the  rivers  above  men- 
tioned. Tbe  manufacturing  points  are  Manistee,  Lincoln,  Hamlin,  Ludington,  and  Pent 
Water.  Manistee  is  a  well-known  and  important  lumbering  point,  and  has  supplied  a 
large  amount  of  lumber  to  Chicago.  The  timber  of  the  lower  waters  of  the  river,  which 
has  supjplied  tbe  mills  at  that  point,  is  more  mixed  and  of  inferior  quality,  as  com- 
pared with  the  upper  waters  Just  described.  At  Lincoln  and  Hamlin,  the  timber  taken 
from  the  region  drained  by  the  Big  and  Little  Au  Sable  Rivers  has  been  manufactured. 
There  is  a  large  body  of  timber  on  these  streams,  which  will  in  some  measure  be 
affected  by  the  Flint  and  Pere  Marquette  Railway,  which  has  Just  been  completed  to 
its  terminus  at  Ludington,  passing  tnrough  Lake  and  Mason  Counties.  The  southern 
portion  of  this  district  embraces  a  large,  valuable,  and  compact  body  of  timber,  whicb 
is  traversed  by  the  Flint  and  Pere  Marquette  Railway,  and,  with  the  abundant  water 
facilities  afforded  by  the  Pere  Marquette  River  and  the  Pent  Water,  it  possesses  great 
value  as  a  lumber  r^on. 

9.  The  Muskegon  Btver,—The  district  embraced  by  the  waters  of  this  stream  penetrates 
tbe  interior  of  the  State,  and  reaches  the  waters  of  streams  flowing  into  Lake  Huron, 
and  borders  the  Saginaw  district  on  the  west.  The  Michigan  Lake  Shore,  tbe  Grand 
Rapids  and  Indiana,  the  Muskegon  and  Big  Rapids,  and  the  Flint  and  Pere  Marquette 
Railways  pass  through  this  district  in  different  directions,  and  the  Jackson,  Lansing 

>  Michigan  Northern  Railway,  designed  to  run  from  Grand  Rapids  to  Alpena,,  200 
aoiles.    The  report  for  1675  shows  thai  $265,000  had  been  expended. 
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1872 315,000,000 

1873 376,035,037 

1874 249,936,412 

1875 315,638,418 

1876 2^,597,265 

1877 .< 315,991,775 


And  Saginaw  Rldhtoad  tonohes  the  extreme  headwaters  of  this  river  in  Roeoommon 
County.  The  Mnakegon  of  Lake  Michigan,  like  the  Saginaw  of  Lake  Horon,  is  one  of 
the  oldest  and  most  extensive  pine-prodncing  districts  of  the  State.  The  Lower 
Maskegon  waters  have  heen  lareely  drained  for  many  years  of  the  timber  npon  tbeir 
waters :  bnt  the  extent  of  the  rnrer  and  its  namerons  tributaries  afford  a  field  for  con- 
tinned  large  operations  in  the  future.  The  stream  has  been  cleared  to  its  aoores^  in 
Houghton  Lake,  and  timber  is  now  being  taken  £rom  its  banks. 

The  Muskegim  Booming  Company  was  organized  in  Febrnary,  1864,  and 
was  chartered  by  the  legislature  in  the  following  month.  The  capital 
at  first  $40,000,  had  been  increased  in  1872  to  $200,000.  Their  dividend 
in  1877  is  said  to  have  been  20  per  cent.  The  amonnt  of  logs  delivered 
annually  by  this  boom  is  shown  by  the  following  table,  in  which  the 
quantities  are  given  in  feet: 

FMt 

1864 96,045,814 

1865 108,505,700 

1866 157,468,300 

1867 288,502,200 

1868 213,692,600 

1869 267,789,900 

1870  198  862  600 

187l!"III!IllJ.''-!"'"I  250|000|000  Total  (14  years) 3,416,066,021 

10.  The  Grand  Biver  Di«<Ho<.— This  limited  territory  embraces  some  of  the  choicest  of 
the  white  pine  of  the  State,  which  has  within  a  few  years  appreciated  in  valoe,  prob- 
ably mnch  more  rapidly  than  any  other  timber  in  the  peniosola.  This  ftuot  is  easily 
aecoanted  for  when  it  is  known  that  the  sapply  for  the  Grand  Biver  lamber  trade  k 
limited  to  the  pine  of  MontoiJm  Coanty. 

THS  UPPER  PBNmSULA. 

11.  Thai  region  bordering  Lake  Michiganf  extending  fh)m  Little  Bay  de  Noqnette  to 
the  river  Saint  Mary's,  and  taking  the  streams  which  flow  into  Lake  Michii^an.  So 
far  as  accessibility  is  concerned,  this  region  shoold  be  classed  with  the  Lower  Peoin- 
snla,  as  it  is  tributary  to  Lake  Michigan.  There  are  here  exteusiye  and  valnable  tracts 
of  timber  which  have  to  some  extent  been  opened.  The  Monestiqae  is  a  lai^  stream 
with  nnmeroas  tributaries,  all  of  which  are  bordered  by  pine  timber  of  various  quali- 
ties, with  much  of  the  higner  grades.  The  Milaoocia  River,  the  Pine  and  the  Carp,  and 
some  points  on  the  shore,  are  also  outlets  from  the  pine  districts  which  are  attracting 
the  attention  of  lumbermen. 

12.  TJuU  dittrict  extending  from  Saint  Marjfe  Biver  to  Grand  leland,  and  horderimg  Lake 
Superior, — ^The  pine  of  this  resion  is  of  excellent  quality,  and  has  attracted  the  atten- 
tion of  long-timber  men.  It  Is  well  watered  by  streams  with  good  floating  capacity 
for  logs,  and  is  an  important  lumber  district. 

13.  Tlie  Menominw  ii$iriot,  embracing  also  the  waters  of  Little  Bay  de  Noquette,  the 
Ford  and  Escambia  and  Whitefish  Rivers.  This  region  is  of  course  tributary  to  Lake 
Michigan,  and  its  water  facilities  are  not  surpassed  in  the  State.  A  very  large  body  of 
pine  is  here  found,  which,  more  than  any  other  locality,  perhaps,  is  situated  so  as  to 
be  controlled  by  the  owners  of  the  timber.  The  Menominee  is  a  well-known  lumber 
stream,  and  yet  its  upper  waters  are  beyond  the  reach  of  preeent  lumber  operations. 
The  timber  may  be  preserved  with  little  danger  of  outside  interference.  The  territory 
drained  by  this  stream  extends  into  both  States,  and  a  large  territory  in  Wisconsin 
will  be  lumbered  into  the  Menominee,  which  is  the  boundary  between  the  two  States. 

14.  The  Lake  Svperior  dietriotj  covering  a  large  district  on  the  south  shore  of  that 
lake,  and  embracing  the  Sturgeon  River,  of  Portage  Lake,  the  Ontonagon,  Presqoe 
Isle,  Black,  and  Montreal  Rivers,  the  latter  being  the  State  boundary,  and  embracing 
districts  of  timber  in  both  States.  There  is  a  considerable  amount  of  valuable  white 
pme  in  all  this  territory,  which  is  tributary  to  Lake  Superior,  with  the  present  natnrsl 
market  at  Duluth. 

A  fnrther  account  of  the  Inmber  and  timber  resources  of  this  State 
will  be  0Ten  nnder  the  general  article  entitled  ^^Lnmber  interests  of  the 
l^orthwest'' 

Census  statiaiica  of  Michigan. 

A  censns  is  taken  in  this  State  once  in  ten  years.  The  following  tables 
give  the  resalts  of  three  of  these  offtcial  returns,  so  £ar  as  they  embrace 
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BtetemeDts  of  the  production  of  maple-sngar  and  the  iDanafactare»  of 
wood: 


Pounds  of  mapU-ntgar  made  in  Mklkigan,  as 


hy  (he  State  ommu  at  three  decennial 


Conntiet. 

1854. 

1864. 

1874. 

Conntiet. 

1854. 

1864. 

1874L 

Alcona  ............ 

LeelflBaw ......... 

84,545 

19.839 
69.898 
96,919 
14,795 
39,868 
1,175 

104.607 
95.549 
8,894 
94.100 
19,076 
43.944 

^llecan 

95.341 

989.189 

950,738 

1,399 

49.678 

3^.177 

300 

77.976 

51.908 

79.589 

8.380 

66,976 

54.444 

5.501 

10.990 

300 

175.640 

9.556 

644,384 

101,006 

3S,8d9 

58,940 

160,490 

111,790 

9,600 

3.483 

83.116 

985,867 

900 

56,904 

SSO 

48,387 

39,715 

997,509 

Xieenawee. 

A  iP<^na    ,.,r.*r..T., 

LiTingstoB 

Mackfmie ....... 

13,608 

Antrim  ............ 

4.050 

909,373 

1,115 

BaxTT 

95^555 


Macomb 

17,650 

Bay 

Manistee 

Benzie 

Maniton 

Berrien 

31.971 
64.779 
14.853 
47.704 

191.310 
194.961 
90,199 
139.735 

Marqnette 

Bt  anoh 

Mason 

5,397 

96,983 

860 

8,913 

16.033 
49.050 

Cfilboun  ........... 

Mecosta 

Cass 

Menominee ....... 

Cbarloyoix. ........ 

Midland 

9,410 
5,475 
8,130 
83,330 
46.794 
H498 
99,800 
79.985 

Cheboy^can  ........ 

0.095 
18,938 

Miaaankee 

Chip]*ewa 

3,700 

Monroe .  ^ ........ . 

11,619 
14,946 

13.916 
69,800 
39.564 
33,747 
35,359 
94,999 
500 

Clare 

Montcalm. 

Clinton 

195,185 

174. 183 

3.850 

309.643 

61.680 
101.919 

15.817 
130,987 
110.895 

99.560 

6.569 

141,799 

960.630 

Muskegon  ........ 

Delta 

I'iewavffo 

Hi' 

17.099 

Katon , 

913,195 

57.968 

57.946 

100 

oSdaJd.::;.;:;. 

Emmett 

Oceana. 

Genonee 

OntoDMCon ........ 

Grand  Traverse. . . . 

Osceola 

40.518 

908.447 

600 

Gratiot   

Ottawa 

H394 

910.753 

HillMlale 

71.608 

Presqne  Isle ...... 

Hooghtcm 

Saffinaw 

9.160 
5.497 

96.898 
99.550 

7,717 

4,479 

300 

Huron............. 

Sanilac 

Ingham 

93.611 
194.368 

Scboolcraft 

Ionia 

Shiawassee 

Saint  Clair 

Saint  Joseph 

Tnscola  .......  . 

43.787 
19,978 
3.530 
6,978 
40,877 
19,745 
8,539 

95,566 
44,589 
91. 444 
66,437 
153,598 
91.978 
19.746 

57,356 
10,579 

7,785 
93,349 
74,153 
11,000 

5,285 
59,599 

Iosco 

Isabella 

99,371 

4,97:1 

47,rj9 

Jackson ....... .... 

100 
97,388 

Kalamazoo. ...... 

YanBnren 

Washtenaw 

"Wayne  ......  .... 

Kalkaska 

Kent 

114,369 

908,194 

Keweenaw 

Wexford 

Lake 

97,196 
47,609 

Total 

Ijapeer 

65.854 

109,857 

1,5H»8 

4.00i762 

4,999,793 

Mackinac  (1854),  17.170;  unorgaDized  coontlea  (1854),  18.836. 
Man^factorie8  of  wood  im  Michigan,  according  to  the  State  censue  of  1874.* 


Hannfaotories. 


1854. 


1864. 


1874. 


Saw-mills,  total  number 

Using  steam-power 

Using  water-power 

Power  not  reported 

Persons  employed 

Capital  invested 

Feet  of  Inmber  sawed , 

Yaluo  of  prodncts 

Shingle-mlUs.  total  number 

Using  steam-power 

Using  wator-power 

Power  not  reported 

Persons  employed 

Capital  invested 

VaJne  of  products , 

Planing-miPs,  &o..  total  number.. 

Using  steam-poww , 

Using  water-power 

Persons  employed 

Capital  invested 

Yaiae  of  prodncts 


999 
971 

618 

33 

4.570 


309,020.714 
f3.937.0:i6 


1,073 

531 

593 

19 

7.747 

•6.109,070 

691, 4n.  904 

•8.363.550 


1.600 

1,156 

419 

93 

93.599 

•98.448,014 

3,931,470,894 

•39, 850, 156 

923 

195 

94 

1 

9.591 

•1.087,990 

•9,950,593 

937 

197 

30 

9,653 

•9;  975, 700 

•5,174,691 

>  This  heading  inoludea  planing  and  tuning  mills,  and  sash,  door,  and  blind  factories.  Hewn  timber 
was  generaHy  not  reported ;  one  establishment  returned  as  employ ing  90  men,  using  $15,000  of  capital, 
Mid  producing  •15,000  in  value.  The  same  may  be  said  of  shmgle-bolUi,  &o. }  one  establishment  re- 
turned 4  persons  employed.  •9,000  invested,  and  ^500  produced,  ^o  returns  were  made  of  masts  and 
spars,  posts,  flre-wood,  and  many  other  timoer  prodnou  that  are  known  to  have  been  obtained  in  larga 
quantities. 
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CENSUS  STATISTICS  :.MICHIGAH. 
Mamtfdetories  ofweod  Ir  Michigan,  #oi— Continiied* 


Ifannfactories. 


1854. 


1804. 


1874. 


Store,  headlDg,  and  hoop  fiujtories 

Ufiog  •teuD'power 

Uting  water-power 

PersMia  employed 

CftpiulinTCtted , 

Valae  of  products 

Barrel,  keg,  pail,  tab,  and  rim-work  iaotoriee 

Using  ateam-power ».... 

Operated  wtinont  steam  or  water  power , 

Persons  employed .^ 

Capital  employed 

Yalae  of  prodncta 

Wood-fsQcet,  olothes-pifl,  and  woodeo-wora  factories  not  elss- 
-    where  tabulated 

Using  steam-power 

Using  wat«r*power 

Persons  employed 

Capital  imvested 

Yalae  of  prodncta 

Wood-bending  establishments 

Using  steam*power 

Pensons  employed 

Capital  invested 

Valae  of  products 


fl 

85 

1 

1,736 

1003.749 

$1,710,667 

n 

a 
i,wt 

iM4.7# 

a 

S5 

s 

•3n.70l 

s 

3 

•i 


ManufaotwreB  using  wood  in  part  a»  iheir  nuitmial,  as  reported  hjf  the  Michigan 

1874. 


KanniiAotories. 

11 

Persons 
employed. 

Capital 
employed. 

Talne   of 
products. 

Steam. 

Water. 

<t) 

Aericultural  implements 

Wafson,  carriage,  and  sleigh  DMto- 
rioa <-..............  . 

70 

143 
93 
S3 
13 

48 

fti 
55 
14 
3 

1 
1 

12 

4 
10 
9 

10 

117 

19 
7 

920 

1.344 

»»181 

138 

922 

33 

10 
27 
82 
20 
20 

•902,700 

1.500.700 

2.184,700 

108,200 

532,000 

45.000 

^0(.t) 

17.500 

14,000 

20,000 

16.000 

fl.  409, 409 

1,777,525 

2,030.611 

218,850 

Chair  factories 

Pump  factories 

Sbip-building  establishments 

1,204,000 
60.000 

Srhool  fumiUire... 

Picture  fhimes 

SlOOO 

Windmills 

38.400 
25l0O0 

Wheelbarrows,  hand-sleigha,  dto . . . . 

Piano  and  billiard-tablo  legs 

"Jobbing,  wood  and  croquet" 

1 
1 
1 

35.000 

Establishments  incidentalljf  employing  forest  products* 


ICanufkctoriea. 

Power  used. 

Persons 
employed. 

Capital 
employed. 

Value   of 

flteam 

Water. 

(!> 

Tanneries 

63 
3 

8 

38 
3 

4 

530 
35 
19 

♦1.009,350 

53.000 

6,200 

•^'tSS 

Hemlock  bark,  extract,  manufacture 
Potash  and  pearlash  factories 

ll^OTO 

Keweenaw  Gotnnnr. — ^These  notes  apply  as  well  to  Hoogfaton  and 
Ontonagon  Goonties,  which,  together,  f<»*!n  Keweenaw  Point,  a  remark- 
able headland  on  the  soath  side  of  Lake  Superior,  embracing  the  **  cop- 
per district '^  of  Lake  Saperior— being  sarronnded  on  every  side,  except 
a  narrow  isthmos,  by  water,  whose  temperatare  averages  about  4XP 
Fahrenheit,  and  at  times  in  winter  frozen  to  a  great  depth.  The  climate 
is  cold  ana  severe.    The  first  snow  usually  falls  in  September  or  Oo> 
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tober,  bnt  generally  disappears ;  bnt  by  the  let  of  November  it  comes 
to  remain,  and  is  not  entirely  gone  before  the  last  of  May  or  first  of 
June.  In  winter  this  region  is  exposed  to  terrible  storms,  which  sweep 
\\'ithoat  obstrnction  over  the  frozen  lake,  and  the  temperature  falls  to 
— 4(P.and  —42°,  in  extreme  cases,  while  ^20^  and  — 25^  are  not  un- 
common. The  range  of  temperatore  is  quite  remarkable,  being  some- 
times 6QO  in  6  hours. 

The  snows  waste  rapidly.away  in  spring,  without  destructive  floods, 
and  a  short  spring  passes  quickly  into  a  cool  summer.  The  point  is 
traversed  by  two  ranges  of  mountains,  and  is  dotted  with  small  lakes, 
some  of  them  having  no  outlet 

The  point  bears  75  species  of  trees  and  shrubs,  of  which  72  are  native. 
The  principal  trees  in  order  of  estimated  abundance  are  the  white  pine, 
sugar-maple,  white  cedar  (Thuja  oceidmUilU)^  yellow  birch,  red  maple, 
hemlock,  striped  maple,  aspen,  canoe-birch,  Norway  pine,  balsam  fir, 
black  spruce,  white  spruce,  tamarack,  white  and  red  oaks,  poplar- 
leaved  birch,  and  black  cherry.  The  shad-bush,  mountain  ash,  iron- 
wood,  black  maple,  red  cherry,  scrub  pine,  black  and  blue  ashes,  white 
elm,  balsam  poplar,  and  numerous  other  species  are  found.  It  is  no- 
ticed that  the  aspen  very  generally  comes  in  where  the  forests  have 
been  cut  ofL  The  chief  agency  of  destruction  is  fire,  which,  once  started 
in  the  forest,  will  sometimes  run  over  hundreds  or  thousands  of  acres.^ 
(Dr.  E.  Harvey  Beed^  Delaware  Mine,  Mich.) 

WISCONSIN. 

In  1852,  Dr.  P.  E.  Hoy  published  a  short  account  of  the  trees  indi- 
genous to  Wisconsin  (Agricultural  Report  1852,  pp.  420-434),  with  a  few 
remarks  describing  the  size  and  form  of  trees,  useful  qualities,  and 
distribation,  with  directions  for  raising  forest-trees  from  seed.     * 

In  1855  a  communication  was  published  by  the  State  Agricultural 
Society  from  the  late  I.  A.  Lapham,  of  Milwaukee,  in  which  he  urged 
the  great  importance  of  taking  measures  for  preserving  the  forests  while 
they  still  existed,  and  of  planting  before  the  need  of  timber  should  be 
severely  felt.  His  article  of  56  pages  was  illustrated  with  outlines  of  the 
leaf  and  fruit  of  20  native  species,  and  with  short  descriptions  of  nearly 
or  quite  all  that  were  known  or  supposed  to  grow  within  the  State,  with 
mention  of  some  others  that  might  be  cultivated  to  advantage.  Mr. 
Lapham  had  previously  published  a  flora  of  Wisconsin  in  the  Agricultural 
Report  for  1852. 

In  1860,  J.  W.  Hoyt,'  as  secretary  of  the  State  Agricultural  Society, 

^  The  facility  with  which  a  fire  will  spread  through  a  forest  in  the  Lake  Saperior  re« 
gioQ  is  described  in  the  Tolome  of  Professor  Agaseiz's  Exploration,  as  seen  in  1848 : 

Some  of  the  men,  while  stopping  on  the  shore  (Joly  15),  amnsed  themselves  with 
lighting  a  fire,  which  onfortauately  ran  along  the  ridge  of  the  beach,  and,  in  spite  of 
their  vfmost  exertions,  marched  with  a  broad  front  into  the  woods.  "  It  was  an  ex- 
citing spectacle,  the  eagerness  of  theflames  to  seize  npon  each  fresh  tree,  winding  aroand 
it  like  serpents,  crackling  and  rnshing  fariously  throngh  its  branches  to  the  top,  until 
•irery  fragment  of  dry  baric,  lichen,  £c.,  was  consamed.  The  fire  seems  too  dainty  to 
take  the  niore  solid  parts,  and  so,  for  instance,  the  bnnoh  of  npright  cones  at  the  top 
of  the  balsams  remams  distingnishable  in  the  forest  as  a  blackened  tnft.  One  bean- 
tifnl  bear-berry  lawn  looked  now  move  Hke  a  peat-bog.  When  we  left,  the  fire  was  in 
full  progress,  and  was  probably  stayed  only  by  a  swamp  beyond.    Nature,  however, 

g»n«rally  provides  that  no  land  that  can  be  of  much  value  to  man  shaU  be  subject  to  this 
te,  for  the  heavily  timbered  (and  thus  fertile)  land  of  these  latitudes  is  mostly  too  wet 
to  boro,  except  the  solitary  birches,  which,  if  you  set  a  torch  to  them,  go  off  like  a  rocket, 
but  do  not  set  fire  to  the  other  trees."  (Lake  Superior:  its  Fhyeiodl  Ckiaraoier,  VegetaHom^ 
and  AnimdUf  p.  74.) 
s  Present  gOTemor  of  Wyoming  Tenitoiy. 
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pablished  a  map  of  the  State,  showing  its  general  geology,  climatology, 
and  the  distribution  of  its  timbers,  &c.,  and  ft*om  the  report  of  the  execu- 
tive committee  we  condense  the  following  information : 

The  BontheTD  part  of  Wisconsin  is  characterized  by  hard  wood,  and  the  northern  por- 
tion by  evergreens.  There  are  manv  exceptions,  but  this  is  a  general  mle.  The  timber 
lias  a  close  relation  to  the  geological  formation,  evergreens  belonging  to  the  aioic  and 
sandstone  regions,  and  the  hard  wood  to  the  limestones..  To  define  more  narrowly,  the 
hard  woods  are  confined  to  the  northern  three-fonrths  or  fonr-fifths  of  the  eastern  portion 
of  the  State^  within  the  conn  ties  north  of  Racine,  along  the  lake,  and  extending  from  30 
to  60  miles  inland.  There  are  also  these  forests  of  considerable  extent  in  other  portions 
of  the  State ;  as,  for  instance,  in  Green,  Grant,  Sank,  Richland,  and  Bad  Ax  Counties ; 
as  also  along  many  of  the  streams  in  the  evergreen  region  of  the  State,  bat  they  an» 
rather  isolated.  The  rest  of  the  sonthem  part,  and  a  stnp  of  considerable  extent  along 
the  Mississippi  and  Saint  Croix,  as  far  as  the  northern  limit  of  the  Potsdam  sandstone^ 
consist  of  prairies  and  oak  openings.   ' 

<The  prairies  are  small,  skirted  with  timber,  and  well  watered  by  lakes  and  nnfi^U 
ing  streams.  These  openings  are  found  in  Wisconsin  and  Minnesota,  and  are  of  two 
kinds — ^the  barr  oak  and  the  black  oak.  The  latter  belong  to  the  sandy  regions,  and 
are  not  marked  by  any  considerable  agpcnltural  capacity.  The  former  are  among  the 
most  prodnctive  parts  of  the  State,  being  especially  adapted  to  the  continued  prodnc- 
tion  of  wheat.  They  are,  moreover,  the  most  beautiful  portions  of  the  varied  and  pic- 
turesque surface  of  the  country.  Grouped  here  and  there,  like  so  many  old  orchards^ 
on  the  summit  of  a  gentle  slope  of  land,  or  on  the  border  of  marsh,  prairies  or  lake^ 
there  is  nothing  in  the  whole  catalogue  of  American  sylva  that  equals  these  burr  oakii 
for  the  charming,  homelike  expression  they  give  to  the  landscape.  The  timber  they 
furnish  is  brittle  and  of  little  worth  exoeijt  for  fencing  and  fuel ;  still,  abounding  aa 
they  do  in  what  would  otherwise  be  a  prairie  country,  and  constituting  so  charming  a 
feature  of  Wisconsin  scenery,  they  possess  a  value  which  is  beyond  computation. 

The  evergreens,  consisting  of  white,  red,  and  yellow  pines,  hemlocks,  spruces,  fira, 
and  red  and  white  cedars,  occupy  a  large  area  around  the  waters  that  flow  into  Green 
Bay  and  the  Mississippi.    There  are  also  large  quantities  of  tamarack.^ 

Statistics  reported  for  1860  showed  the  prodaction  of  lumber  of  Wis- 
consin as  355,055,115  feet,  worth  $2,362,568.37,  or  an  average  of  $6.65 
per  M  feet.  The  amount  of  shingles  made  was  2,272,061  M,  worth 
81,134,834.51,  or  about  50  cents  per  M.  The  census  of  1870  does  not 
admit  of  a  separate  calculation  of  values,  the  total  value  of  several 
products  being  given.  The  production  for  the  year  was  102,663  M  of 
lath,  1,098,199  M  feet  of  lumber,  806,807  M  shingles,  and  $620,591  worth 
of  staves^;  total  value  of  these,  $15,130,719,  against  $4,616,420  of  the 
returns  for  1860. 

Discussions  in  agricultural  societies  and  elsewhere  having  drawa 
attention  to  the  subject,  both  as  regards  the  direct  and  the  collateral 
benefits  to  be  derived  from  the  maintenance  of  a  due  proportion  of  wood* 
lands,  the  legislature  was  a  few  years  later  induced  to  give  attention 
to  this  subject,  beginning  with  specific  inquiries  to  be  prosecuted  by  a 
commission. 

By  ^<  An  act  relating  to  the  growth  of  forest-trees,''  approved  March 
30, 1867,  the  State  agricultural  and  horticultural  societies  were  each 
authorized  to  appoint  one  person,  and  these  persons  a  third  one,  who 
were  together  directed  to  inquire  and  make  report  in  detail  to  the  legis- 
lature at  its  next  session : 

1.  Whether  the  deetmction  of  the  forests  in  this  State,  now  going  on  so  nqpidly,  fB 
likely  to  prove  as  disastrous  to  the  fhtnre  inhabitants  of  the  State  as  is  claimed  1^ 
many. 

2.  Whether  such  destrtiction  will  tend  to  diminish  the  moistare  of  the  atmosphere, 
to  increase  the  degree  of  cold  in  winter  and  the  heat  in  sammer,  or  otherwise. 

3.  Whether,  owing  to  the  want  of  information  in  individuals  and  the  shortness  of 
their  lives,  it  is  the  dnty  of  the  State  to  interfere  [interpose]  its  authority  to  prevent 
an  undue  destruction  of  forest-trees  where  they  now  exist,  and  to  encourage  their 
cultivation  where  they  are  deficient. 

1  lYansttOtiont  of  Wi9<mHn  State  Agricultural  SocUty,  1860,  p.  46. 
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4.  Whether  any  and  what  Bcientifio  experiments  or  inyestigations  shonld  be  made  to 
ascertain  the  best  methods  of  growing  and  managing  forest-trees. 

5.  Whether  the  growing  of  belts  of  timber  along  the  pablic  roads  and  highways 
wonld  afford  protection  to  the  same  from  drifts  of  snow,  and  whether  these  and  similar 
belts  in  the  farms  of  the  State  would  be  beneficial  hj  affording  shelter  to  crops,  fruit- 
trees,  buildings,  and  animals,  and  add  to  the  health,  comfort,  and  prosperity  of  the 
people. 

6.  Whether  any  and  what  convenient  substitute  for  wood  may  be  found  in  this 
State,  and  if  by  their  use  the  demand  for  wood  will  be  diminished. 

7.  To  report  generally  such  facts,  in  a  condensed  form,  as  will  be  of  the  most  practi- 
cal use  to  persons  desirous  of  increasing  the  growth  and  preservation  of  forest  and 
other  trees. 

Their  report  was  to  be  pablished  in  an  edition  of  3,000,  and  was 
limited  to  100  pages. 

The  commissioners  apppinted  were  I.  A.  Lapham,  J.  G.  Knapp,  and 
H.  Crocker,  and  their  report  is  an  earnest  appeal  in  favor  of  tree-plant- 
ing, specifying  the  reasons  that  should  lead  to  planting,  the  benefits  to 
be  derived  and  the  errors  to  be  avoided,  with  a  description  of  the  trees, 
the  State,  and  the  best  methods  for  cultivation.^ 

At  the  next  session  of  the  legislature,  laws  were  passed  for  the  en- 
couragement of  tree-planting  and  for  the  protection  of  forest  and  shade 
trees,  as  elsewhere  given  in  this  report.  We  are  unable  to  present  any 
statistics  of  the  exemptions  or  bounties  paid  under  these  acts,  nor  the 
amount  of  planting  that  has  been  done. 

The  absence  of  means  for  ascertaining  the  lumber  production  of  the 
State,  upon  which  so  many  interests  depend,  was  noticed  by  bis  Excellency 
Governor  Ludington,  in  his  message  in  January,  1877,  and  a  law  was 
recommended  compelling  persons  cutting  logs  in  the  State,  to  report  to 
the  lumber  inspector  of  the  several  districts,  so  that  a  consolidated  re- 
port might  be  published. 

The  State  has  received  considerable  grants  of  land  from  Congress  for 
schools,  a  university,  and  other  public  trusts,  and  employs  timber  agents 
and  clerks  for  the  protection  of  its  interests,  as  would  appear  from  offi 
cial  reports,  with  very  indifferent  success.* 

Lumbering  characteristicB  of  the  principal  rivers  of  Wisconsin} 

The  Chippewa  is  a  large  river,  with  many  tributaries  coming  from  the 
pine  region,  affording  valuable  water-power  at  Eau  Claire,  Chippewa 
Falls,  and  other  points,  at  which  there  are  extensive  lumbering  estab- 
lishments, but  a  large  part  of  the  lumber  of  this  stream  is  rafted  down 
to  steam-mills  at  various  points  on  the  Mississippi  below.  The  lowest 
boom  on  this  river  is  near  its  mouth,  and  is  owned  by  the  Beef  Slough 
Manufacturing,  Booming,  Log-Driving  and  Transportation  Company, 
— — — — —  *  — ■ — — — ■ 

^Jtfpari  on  the  Disastrous  Effects  of  the  Destruction  of  Forestr-Trees  wno  going  on  so 
rapidly  in  the  State  of  Wisoonsin,    Madison,  1867. 

'  Governor  Ludington,  in  his  message  of  1876,  says :  "  It  has  hecome  a  serious  matter 
to  provide  against  tfespassers  upon  the  school  and  university  lands,  and  the  tracts 
known  as  the  Saint  Croiz  grant.  A  system  seems  to  have  prevailed  hy  which  large 
depredations  were  committed,  and  the  State  was  left  to  secure  redress  hy  the  collec- 
tion, of  stumpage  fh>m  trespassers.  This  system  is  wrong  in  principle  and  ruiuoas  in 
practice.  In  the  nature  of  things  the  sums  collected  in  the  settlements  with  the  tres- 
passers must  he  vastly  lees  than  the  value  of  the  timher  taken.  If  I  am  correctly  ad- 
vised, it  has  come  to  be  regarded  as  a  profitable  business  to  strip  the  State  lands  of 
their  timber  and  then  effect  a  settlement.  Whatever  power  rests  with  the  Governor 
to  reform  this  practice  will  be  vigorously  exercised ;  and  if  it  shall  appear  that  further 
legislation  is  necessary  to  secure  that  result,  I  cannot  urge  too  strongly  upon  you  the 
duty  of  j^roviding  it.  The  only  true  policy  in  dealing  with  this  subject  is  to  prevent 
depredations,  and  in  this  work  I  urgently  solicit  vour  co-operation. 

a  Condensed  from  the  **  Lumber  Trade  and  Manufacture,"  1874,  published  by  the  North- 
western Lumberman,  Chicago.    8vo,  pp.  112. 
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formed  April  27, 1867,  with  a  capital  of  $100,000.  The  amount  of  logs 
delivered  in  1871  was  12,000,000  feet ;  in  1872,  53,000,000,  and  in  1874, 
133,000,000.  Its  rates  of  toll  are  75  cents  per  1,000  feet  for  lo^  and 
timber,  2  cents  for  railroad-Ues,  and  1  cent  tor  fence-posts.  Its  capacity 
is  200,000,000  feet. 

At  Eaa  Claire,  a  lake,  apparently  once  the  river-bed,  is  nsed  as  a 
boom,  a  canal  being  opened  into  the  river  above  and  below.  It  belongs 
to  the  Half- Moon  Lake  and  Canal  Company,  formed  December  15, 1856, 
and  sanctioned  by  an  act  of  March  17, 1859.  It  was  reorganized  Decem- 
ber 25, 1871. 

Yarioas  other  boom  companies  have  establishments  on  this  river  and 
its  tributaries.  The  recent  completion  of  the  Wisconsin  Central  Bail- 
road  affords  facilities  for  lumbering  operations  on  the  upper  waters  of 
this  river.    The  West  Wisconsin  ^ilroad  also  crosses  this  river. 

The  Black  River  afforded  to  mills  below  on  the  Mississippi  120,000,000 
feet  in  1871, 114,000,000  in  1872,  and  134,000,000  in  1873.  This  stream 
is  shorter  than  the  other  lumber  rivers  of  Wisconsin ;  its  waters  are 
rapid  and  quickly  affected  by  rains  and  freshets,  and  it  flows  through  a 
broken  country,  its  banks  being  bordered  by  high  cliffs.  The  timber 
along  its  course  consists  of  pine,  hemlock,  cedar,  oak,  ash,  maple,  bass, 
elm,  &c.  The  principal  manufacturing  points  on  the  river  are  at  La 
Crosse,  at  the  mouth,  where  there  are  ten  establishments  with  a  capacity 
of  92,000,000  feet  a  year,  and  at  Black  'Biver  Falls,  where  three  estab- 
lishments have  a  capacity  of  60,500,000.  The  valley  is  crossed  by  the 
Chicago,  Milwaukee  and  Saint  Paul  Bailroad,  the  Chicago  and  North- 
western Bailway,  the  West  Wisconsin  Bailroad,  and  the  Green  Bay  and 
Minnesota  Bailroad. 

The  Black  Biver  is  a  very  difficult  stream  to  operate,  and  the  driving 
of  logs  is  attended  with  much  labor,  as  the  floods  are  of  sbort  duration 
and  logs  can  move  but  a  short  distance  at  a  time,  and  are  apt  to  be  piled 
up  in  jams  with  drift-wood,  which  renders  them  liable  to  fires.  A  patrol 
is  found  necessary  to  guard  against  this  accident.  Sometimes  several 
seasons  pass  before  logs  start^  on  the  upper  waters  reach  the  boom  at 
La  Crosse.  Very  few  reach  the  mills  till  the  second  summer  after  they 
have  been  banked. 

The  Wolf  River  flows  through  an  extensive  region  in  the  eastern  part 
of  Wisconsin  which  abounded  in  pine  forests,  with  a  considerable 
amount  of  hard- wood  timber.  The  lands  as  they  are  cleared  are  being 
occupied  as  farming  lands.  The  upper  waters  are  rapid,  with  a  compara- 
tively steady  flow.  The  country  along  the  lower  waters  is  quite  level, 
the  bottoms  wide  and  heavily  timbered  with  hard  woods  whore  not 
cleared.  The  pine  region  is  more  elevated  and  broken.  Its  booming 
capacity  is  fine,  and  Bay  Boom,  in  a  bay  of  Boygan  Lake,  has  a  capacity 
of  100,000,000  feet.  Pine  Biver,  a  tributary  of  the  Wolf,  has  much 
hard- wood  timber  along  its  cour8e,-and  fine  groves  of  pine.  It  is  crossed 
by  the  Wisconsin  Central  and  Green  Bay  and  Minnesota  Bailroads. 

The  Wisconsin  River^^  and  its  tributaries  drain  an  extensive  pine-for- 
est region,  with  lumbering  points  at  Port  Edwards,  Grand  Bapids, 
Stevens  Point,  Mosinee,  Wausau,  and  Necedah.  The  river  is  rapid,  with 
frequent  sites  for  hydraulic  power.  The  Stevens  Point  Boom  Company, 
formed  October  26, 1873,  has  a  boom  capable  of  holding  100,000.000  feet, 
and  the  Garrison  boom  at  Grand  Bapids  may  be  increasea  to  like 
amount.    The  Wisconsin  Central  Bailroad  crosses  the  valley  diagonally. 

Oreen  Bay  district, — The  shores'  of  this  bay  are  low,  and  gradually 

^  A  particnlar  descriptioD  of  the  valley  of  this  riyer  is  fldyen  in  the  Report  of  ike 
CMtfqf  Engirioen  (U.  sT  A.),  1876,  Part  if,  p.  254. 
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change  from  marsh  to  swamp,  then  to  level  drylaud^and  finally  become 
broken  and  moantainoqs.  The  pine  is  in  dense  groves  that  crowd 
closely  npon  the  swamps  that  skirt  the  bay,  and  reach  back  among  the 
hills  of  the  interior.  They  are  interspersed  with  hard  timber.  The 
rivers  tributary  to  the  bay  are  the  Escanaba,  Cedar,  Menominee,  Pesh- 
tigo,  Oconto,  Pensaukee^  Little  and  Big  Snamico  Bivers,  and  the  Fox. 
The  first  two  have  but  little  lumbering.  The  Menominee  is  by  far  the 
most  important,  and  the  mills  are  chiefly  at  Menominee  on  the  north 
or  Michigan  side,  and  at  Marinette  and  Menekanne  on  the  south  or 
Wisconsin  side.  The  main  boom  is  just  above  the  rapids,  where  a  dam 
sets  the  waters  back  a  long  distance,  the  pressure  of  the  logs  being 
partly  borne  by  piers  and  lines  of  piles  set  at  short  distances  over  the 
pond.    The  river  is  the  only  limit  to  the  capacity  of  the  boom. 

From  an  article  on  the  timber  lands  of  the  Northwest,^  the  following 
statement  is  given  of  the  timber  resources  of  Wisconsin : 

1.  That  district  embraoiDfi;  waters  of  Lake  Micbigan,  soTitb  of  tbe  MeDomiDoe,  tbe 
Pox  River,  tbe  Pike,  Pine,  Pesbtigo,  and  otber  small  streams,  all  bave  been  occupied 
for  years,  supporting  an  important  lumber  traffic,  and  supplying  to  a  great  extent  tbe 
demand  of  Cbicago.  Tbe^imber  of  tbis  region,  particularly  tbat  upon  tbe  Wolf  and 
Fox  Rivers,  embraces  some  of  tbe  best  timber  of  tbe  State. 

2.  The  Wisconsin  Biver  district  extends  from  soutb  to  nortb,  and  embraces,  along 
tbe  waters  of  tbe  river,  very  large  tracts  of  timber,  reacbing  to  tne  Menominee  waters, 
and  overlapping  tbe  Wolf  and  Fox  Rivers  districts. 

3.  The  Chippewa  Biver  and  its  waters. — Avery  extepsive  district,  embracing  tbe  wbole 
of  tbe  central  portion  of  tbe  State,  and  extending  from  near  tbe  waters  of  Lake  Supe- 
rior to  tbe  Mississippi.  Tbe  remarkable  water  facilities  of  tbis  stream  wiU  be  observed 
by  reference  to  tbe  map.  Tbe  Wisconsin  Central  Railroad  [recently  completed]  pene- 
trates a  large  portion  of  tbe  pine  region  tributary  to  tbis  stream. 

4.  The  Saint  Croix  Biver  district  embraces  tbe  western  portion  of  tbe  State,  and  ex- 
tendiufl^  nortb  and  soutb  between  tbe  Mississippi  and  Lake  Superior. 

5.  The  Lake  Superior  districtf  embracing  tbe  slope  on  tbe  border  of  Lake  Superior, 
from  tbe  Montreal  River  to  tbe  western  boundary  of  tbe  State ;  all  tributary  to  Du- 
Intb,  Superior  City,  and  Asbland.  Tbis  district  is  drained  by  numerous  streams,  wbiob 
bave  sufficient  capacity  for  floating  logs.  At  Asbland  tbe  Wisconsin  Central  Railroad 
has  its  terminus. 

The  lumber  and  timber  resources  of  this  State  will  be  given  under  the 
general  article  entitled  '<  Lumber  Interests  of  the  Northwest" 

Proposed  WisconMn  State  park. 

The  late  Hon.  Increase  A.  Lapham,  of  Milwaukee,  suggested  the 
formation  of  a  State  park,  embracing  some  forty  townships,  or  1,440 
square  miles,  around  the  headwaters  of  the  Wisconsin,  Chippewa,  and 
other  rivers,  and  bordering  upon  the  Upper  Peninsula  of  Michigan. 
This  region  abounds  in  lakes,  and  besides  being  an  agreeable  place  of 
resort  by  sporting  parties,  it  affords  an  opportunity  for  maintaining 
reservoirs  for  equalizing  the  flow  of  waters,  by  saving  the  excess  of  the 
winter  and  spring  seasons  for  the  wants  of  summer  and  autumn.  No 
action  has,  however,  been  taken  toward  securing  this  end. 

Similar  conditions  are  presented  around  the  headwaters  of  the  Mis« 
sissippi,  in  the  State  of  Minnesota,  which  may  hereafter  claim  the  atten- 
tion of  the  public  in  that  State. 

MINNESOTA. 

The  first  report  of  the  Commissioner  of  Statistics  of  this  State  (1860) 
gives  the  following  account  of  the  natural  distribution  of  its  timber : 

The  Cheat  Coniferous  Disirici.— The  eleyated  and  broken  region  nortb  of  latitude  46^ 
and  eaet  of  tbe  meridian  of  tbe  outlet  of  Red  Lake  may  be  described  in  general  terms 

^Written  by  Qeorge  S.  Frost,  and  publifibed  in  the  Lumber  T^ade  and  Manufacture, 
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as  a  forest  country,  these  lines,  in  general,  being  the  sonthem  and  western  limits  of  the 
piue  and  other  oonifer»  in  Minnesota,  and  including  an  area  of  21,000  sqnare  miles. 
Pine  is  the  prevailing  wood  of  this  district,  but  intermingled  with  a  considerable  propor- 
tion of  biron,  maple,  aspen,  ash,  and  elm.  The  alluvial  bottoms  of  the  extreme  northern 
branches  of  the  Mississippi  support  a  heavy  growth  of  basswood,  elm,  aspen,  bnttemnt, 
ash,  birch,  hard  and  soft  maples,  linden,  balsam-firs,  and  some  oaks.  It  is  observed  that 
whenever  the  cone-bearing  woods  are  burned  off  in  this  district,  the  hard  woods  take 
their  place.  The  sugar-maple,  which,  according  to  Blodgett,  markes  the  range  of  Indian 
corn,  extends  northward  nearly  to  Rainy  Lake,  where  it  yields  abundance  of  sugar  to 
the  Indians.  In  the  Red  River  Valley,  the  sugar-maple  is  found  all  along  its  trough, 
and  finds  its  northern  limit  beyond  the  49th  parallel,  on  the  elevated  southern  water- 
shed of  Lake  Winnipeg.  On  the  rivers  flowing  into  Lake  Superior,  hemlock,  cedar, 
spruce,  fir,  and  birch  prevail. 

The  Zone  of  Pine. — ^The  principal  pine  forests  of  Minnesota,  which  constitute  one  of 
its  main  resources  of  industry  and  wealth,  stretoh  in  a  broad  belt  near  the  southern 
border  of  the  great  northern  forest  district,  from  the  eastern  side  of  Pine  County,  in 
the  Upper  Saint  Croix  Valley,  northwestward  across  the  water-shed  to  the  outlet  of 
Red  Lake.  The  principal  pineries  where  lumber  is  bought  are  upon  the  headwaters 
of  Kettle,  Snake,  Rum,  Crow-Wing,  and  the  Upper  Mississippi,  and  recently  upon  the 
extreme  upper  waters  of  the  Red  or  Otter  Tail  River. 

Belt  of  Oak  Openings, — Below  latitude  46^,  the  pine,  hemlock,  spruce,  birch,  and  all 
the  ConifercB,  generally  disappnear  with  the  forest-line.  A  narrow  range  of  cedar  and 
tamarack  swamps  between  Saint  Croix  and  Crow  Wing  Rivers,  and  some  pine,  mingled 
with  large  maple,  oak,  ash,  and  small  birch  and  spruce,  intervene  for  half  a  degree 
further,  when  the  oak  becomes  the  prevailing  tree  on  the  uplands,  distributed  in 
groves  and  large  parks,  its  growth  usually  dwarfed  by  the  annual  ravages  of  prairie 
fires.  These  oak  openings  characterize  the  whole  delta  of  rolling  praine  below  lati- 
tude 45^  on  the  east  side  of  the  Mississippi.  The  soft  maple,  elm,  ash,  willow,  and 
alder,  line  the  bottoms  of  the  Rum  and  Elk  Rivers.  There  are  no  compact  forests  in 
this  section,  except  upon  the  Saint  Croix  Valley,  where  a  dense  mass  of  hard-woods, 
in  which  the  sugar-maple  prevails,  occupies  the  upper  part  of  Washington  and  Chicago 
Counties  to  the  pine  belt  in  Pine  County. 

The  Bois  Franc,  or  Big  Woods, — West  of  the  Mississippi  the  western  flank  of  the 
great  coniferous  forest  of  the  north,  extending  with  a  thick  border  of  hard-wood  west 
of  Otter  Tail  River,  and  around  Otter  Tail  Lake,  terminates  npon  the  valley  of  the 
Crow  Wing,  where  it  merges  its  characteristics  in  a  new  forest  growth  of  the  decidn- 
ous  forms,  which  stretches  in  a  broad  angular  belt  across  the  ^reat  prairies  of  the 
southeast  and  south,  and  generally  known  as  the  Big  Woods.  This  belt  of  wood  forms 
a  deep  fringe,  of  from  ten  to  twenty  miles  in  width,  along  the  western  slope  of  the 
Mississippi,  from  the  Crow  Wing  Valley  to  the  Sank  at  Saint  Cloud.  Crossing  into  the 
valley  of  the  Crow  River,  and  Keeping  a  general  southeasterly  course,  it  occupies  a 
large  strip  of  country  between  the  Mississippi  and  Minnesota  Rivers,  nearly  one  hun- 
dred miles  on  its  longest  side,  with  an  average  breadth  of  forty  miles ;  its  western 
limit  being  formed  by  a  line  crossing  the  counties  of  McLeod  and  Meeker,  diagonally 
through  the  middle,  and  its  eastern  by  a  line  drawn  from  near  the  mouth  of  Rnm 
River  to  Carver,  on  the  Minnesota.  Throwing  its  left  flank  across  the  Minnesota  at 
Louisville,  its  main  body  crosses  the  river  between  Belle  Plaine  and  Le  Sueur,  and 
covers  nearly  the  whole  of  Le  Sneur  County,  with  its  right  wing  extending  south- 
westward  to  Blue  Earth  River,  in  Blue  Earth  County,  and  its  left  occupying  al^ut  one- 
half  of  Rice  and  Scott  Counties.  The  area  of  the  tract  of  country  covered  by  the 
Big  Woods  is  about  5,000  square  miles,  of  which  4,000  is  occupied  by  the  division 
north  of  the  Minnesota,  and  1,000  by  its  southern  division.  This  woodland  district  is 
foil  of  lakes,  and,  in  some  sections,  the  dense  mass  of  forest  is  broken  by  small  prairies. 
The  varieties  of  timber  in  this  district  tHe  mainly  oak,  maple,  elm,  ash,  basswood, 
black  walnut,  and  hickory. 

Southern  Belt  of  Valley  Woods  and  Oak  Openings, — Besides  the  tract  above  described 
there  are  no  large  forests  in  Minnesota  west  of  the  Mississippi.  But  nearly  all  the 
streams  have  narrow  fringes^  of  woodlands,  and  some  of  the  valleys  east  are  deoee 
masses  of  timber.  The  wide  bottoms  of  Minnesota  and  Mississippi  have  a  deep  border 
of  thick  and  massive  woods,  in  which  the  large  cottonwood  and  maple  are  conspicu- 
ous, with  white  and  black  walnut,  butternut,  linden,  boxwood^  and  hickory.  The 
Zumbro  Valley,  Wabashaw  and  Dodge  Counties,  supports  some  large  tracts  of  foreet 
growth.  The  Root  River  also  affords  a  considerable  body  of  thick  woods  on  the  bor- 
ders of  Fillmore  and  Olmstead  Counties,  in  which  all  the  varieties  of  the  Big  Woods 
are  reproduced.  But  the  oak-openings  and  groves  which  are  scattered  throngh  the  up- 
lands along  the  streams  form  a  large  resource  of  the  prairie  population  for  domeetio 
and  mechanical  purposes. 

The  Sparsely  Wooded  DistrkL — ^The  Upper  Valley  of  the  Minnesota  and  Red  River  sus* 
tains  no  forest-growth,  except  upon  the  trough  of  the  main  and  tributary  streams  and 
the  margins  of  the  lakes.    The  minor  streams  of  the  Upper  Mississippi  are,  however. 
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poorly  timbered,  a  few  soattering  trees  only  marking  their  coorse  over  the  naked 
plain. 

On  the  Red  River  a  narrow  fringe  of  thick  woods  of  the  hard  varieties  commences  at 
Graham's  Point,  and  con ti ones  to  Pembina^  while  all  the  streams  on  the  east  and  west 
sides  afiord  narrow  strips  of  timber,  generally  from  15  to  25  miles  apart,  while  the  in- 
termediate plains  above  latitude  46^  are  dotted  with  clamps  of  poplars,  willows,  and 
other  aspenoids. 

The  boaDdaries  and  characteristics  of  the  **  Big  Woods, '^  which  form 
a  spar  extending  from  the  great  wilderness  of 'Northeastern  Minnesota 
south  westward  along  the  valley  of  the  Minnesota  Biver,  and  nt^arly  to 
Iowa,  are  described  in  an  article  by  N.  H.  Winchell,  published  in  the 
Transactions  of  the  State  Horticultural  Society,  winter  session,  January, 
1875,  p.  47.  The  term  is  strictly  applicable  only  to  the  Lower  Minnesota 
Valley,  and  the  native  outlines  are  very  irregular,  with  isolated  tracts 
in  some  places.  In  this  region  some  forty-five  species  of  wood-bearing 
plants  are  enumerated. 

The  existence  of  this  spur  of  woodlands  extending  into  the  prairie 
region,  and  successfully  resisting  the  fires  that  annually  ran  over  this 
country  in  former  years,  may  justly  be  regarded  as  a  phenomenon  in 
natural  history  worthy  of  careful  study.  It  is  noticed  that  its  fauna 
differs  from  that  of  the  prairies,  including  the  bear,  wolf,  deer,  and  birds 
in  great  abundance,  and  it  cannot  fail  of  exerting  a  beneficial  effect 
upon  the  climate  of  that  region.  It  abounds  in  small  lakes,  and  is  as 
yet  but  sparsely  settled. 

A  catalogue  of  the  plants  of  Minnesota  was  prepared  by  I.  A.  Lap- 
ham,  of  Milwaukee,  in  1865,  and  is  published  in  the  Transactions  of  the 
State  Horticultural  Society,  January,  1875.  As  it  gives  no  indications  of 
locality,  abundance,  or  other  facts  beyond  the  name,  we  deem  it  proper 
only  to  mention  that  it  embraces  fifty-seven  species  of  timber-trees,  or 
large  shrubs,  and  seventy-nine  species  of  the  minor  woody  plants  and 
vines. 

From  the  description  of  the  State  above  given,  it  will  appear  that 
Minnesota  presents  at  the  same  moment  an  example  of  present  abund- 
ance and  of  extreme  scarcity  in  a  more  marked  degree  than  any  State 
east  of  the  Mississippi,  and  that  while  on  oneside  extensive  lumbering 
operations  are  going  on,  and  new  enterprises  are  being  undertaken, 
nnder  the  delusive  appearance  of  ^inexhaustible  supply,''  the  most 
urgent  need  of  timber- plan  ting  is  felt  on  the  other,  not  merely  to  create 
a  supply  of  material  for  fuel  and  farm  purposes,  but  to  afford  protection 
to  man  and  bciist  and  to  farm  and  orchard  against  the  fierce  northern 
winds  of  winter,  and  the  drying  southwest  winds  of  summer. 

The  necessity  of  timber-belts  as  a  shelter  from  storms  was  never,  per- 
haps, more  severely  felt  than  in  a  storm  of  memorable  severity,  which 
swept  over  several  of  the  Northwestern  States  on  the  7th,  8tb,  and  9th 
of  January,  1873,  where,  in  the  absence  of  such  protection  on  the  prai- 
ries, suffering  and  death  were  reported  from  very  many  points.  This 
storm  was  particularly  severe  in  Minnesota,  but  it  was  felt  with  great 
force  over  a  region  extending  from  Manitoba  and  Dakota  to  Wisconsin 
and  Illinois,  and  in  Kansas  and  Nebraska.  With  this  experience  in  the 
memory,  arguments  were  not  needed  to  show  the  value  of  a  closely- 
planted  belt  of  forest-trees  around  the  farm-buildings  and  along  tha 
highways,  and  the  public  discussions  upon  this  subject  have  tended  to 
awaken  an  interest  in  the  question  of  plantations  for  shelter,  that  prom- 
ises to  be  of  lasting  good. 

In  a  communication  addressed  to  Gov.  G.  E.  Davis,  January  20, 1874, 
by  Mr.  Leonard  B.  Hodges,  in  speaking  of  the  treeless  region  in  Minne- 
sota— ^he  takes  three  counties  (Stevens^  Grant,  and  Wilkin)  as  a  fair 
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average  of  twenty-five  large  coanties  in  Western  Minnesota,  in  which 
timber-planting  may  be  regarded  as  an  argent  necessity.  These  three 
coanties,  with  an  area  of  about  1,198,280  acres,  had,  in  all,  bat  1,279 
acres  of  scattered  timber,  or  about  one-tenth  of  an  acre  of  timber  to 
one  hundred  acres  of  prairie. 

The  necessity  of  taking  some  measures  for  the  encouragement  of 
planting  was  urged  upon  the  legislature  by  Governor  Davis  in  the  win- 
ter of  1874,  and  a  bill  was  introduced  in  the  senate  by  Senator  Donnelly, 
providing  for  a  system  of  forest-tree  culture,  and  the  appointment  of  a 
State  commissioner  to  supervise  the  work  of  planting  a  thousand  milos 
of  the  leading  highways  with  quick-growing  timber.  This  passed  the 
Senate,  but  was  lost  in  the  House. 

This  delay  did  not  dishearten  those  who  realized  the  great  public 
necessity  involved,  and  two  years  after  the  discussion  resulted  in  a 
manner  somewhat  differently  from  that  first  intended,  but  perhaps  quite 
as  directly  toward  the  accomplishment  of  its  main  purpose,  in  the 
organization  of  the 

Minnesota  iState  Forestry  Association. 

This,  the  first,  and  hitherto  the  only  State  forestry  association  within 
the  United  States,  was  formed  at  Saint  Paul,  January  12, 1876,  in  par- 
suance  of  a  call  signed  by  many  leading  citizens  of  the  State,  who 
realized  the  importance  of  taking  effectual  measures  for  protecting  the 
existing  timber  resources  of  the  State,  and  of  making  provision  against 
future  wants.  At  the  first  meeting,  held  January  11,  a  committee,  con- 
sisting of  Gen.  George  L.  Becker,  ExGov.  William  B.  Marshall, 
Leonard  B.  Hodges,  Prof.  Charles  Y.  Lacy,  William  Elliott,  L.  M.  Ford, 
and  Prof.  William  W.  Folwell,  was  appointed  to  draught  a  constitu- 
tion, which  was  adopted  the  next  day  at  an  adjourned  session,  as  fol- 
lows : 

Constitution  of  i^  Jfinnesoto  SUAo  Forestrif  Asaodation, 

Articlb  I.  This  society  shall  be  kDown  as  the  Minoetota  State  Forestry  Association. 

Art.  II.  The  object  of  this  association  shall  be  the  encoaragemeDt  and  promotion  of 
forest-caltnre  by  the  collection  and  dififusion  of  practical  information  on  that  snbiect, 
and  by  the  discassion  of  all  qnestions  pertaining  thereto ;  to  secnre  the  general  ob- 
servance of  Arbor  Day  thronghont  the  State,  and  to  promote  the  ultimate  redemption 
of  the  treeless  regions  of  Minnesota. 

Art.  IIL  The  officers  of  this  association  shall  consist  of  a  president,  one  yioe-presi- 
dent  from  each  Congressional  district,  a  secretary,  a  treasurer,  and  an  ezeontive  com- 
iiittee,  consisting  of  the  president,  secretary,  and  five  elective  members. 

Art.  IV.  The  president  shall  preside  over  aU  meetings  of  the  society,  and  deliver  an 
annual  address  on  the  snbjeot  ot  forest-cnlture  in  Minnesota. 

Art.  y.  In  the  absence  of  the  president,  his  duties  shaU  devolve  upon  the  vice- 
presidenta  in  their  regular  order. 

Art.  VI.  The  secretary  shall  record  all  transactions  of  the  society;  shall  collate, 
edit,  and  prepare  all  work  for  the  press ;  shall  receive  and  answer  all  communications 
addressed  to  the  society ;  shall  establish  and  maintain  correspondence  with  similar 
associations,  and  secure  by  exchange  their  transactions  as  far  as  possible.  He  shall 
give  full  and  general  notice  of  all  meetings  of  this  society  throngh  the  public  press  of 
the  State.  He  shall  report  a^d  submit  to  the  annual  meeting  of  the  society  all  matter 
that  has  come  into  his  possession,  which,  with  its  approval,  snail  become  a  part  of  the 
transactions  of  the  society.  He  shall  receive  and  pay  over  all  moneys  received  from 
members  or  otherwise  to  the  treasurer,  from  whom  ne  shall  take  a  receipt  therefor. 

Art.  YU.  The  treasurer  shall  collect  and  be  hold  responsible  for  all  funds  of  the 
society,  and  shall  disburse  the  same  only  on  the  order  of  the  execntive  committee. 

Art.  YIII.  The  officers  of  this  society  shaU  be  elected  annually  by  baUot,  and  shall 
hold  their  offices  until  their  successors  shall  be  elected . 

Art.  IX.  Every  member  shall  be  entitled  to  copies  of  the  transactions  of  the  society, 
as  often  as  the  same  shall  be  published,  and  it  shall  be  the  duty  of  the  secretary  to 
forward  the  same  to  each  member  by  mail,  express,  or  otherwise,  immodifttely  aifter 
publication. 
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Art.  X.  The  executive  committee  may  call  a  meeting  of  the  society  at  any  time  and 
place  they  may  deem  advisable  by  a  notice  of  at  least  ten  days  in  the  public  press. 

Art.  XL  The  society  shall  hold  annual  sessions  on  the  second  Tuesday  in  January 
of  each  year,  at  such  place  as  the  executive  committee  shall  determine. 

Art.  XII.  Any  person  may  become  a  member  of  this  society  by  the  payment  of  $1 
to  the  secretary. 

Art.  XIII.  It  shall  be  the  duty  of  the  executive  committee  to  prepare  a  programme 
of  exercises  for  each  annual  meeting,  assigning  to  each  division  of  arboriculture  an 
essay  or  paper  to  be  furnished  by  seme  member  specially  qualified  for  this  service. 

Art.  XIy.  The  president  and  secretary  shall  have  power  to  appoint  delegates  to 
meetings  of  "kindred  associations. 

Art.  XV.  This  constitution  may  be  amended  by  a  vote  of  two-thirds  of  the  members 
present  at  any  annual  meeting. 

Under  this  or^nization,  the  ofDcers  first  elected  were,  B.  P.  Drake, 
of  Saint  Paul,  President;  A.  A.  Scale,  of  Cottonwood  County  (first  dis- 
trict), Ignatius  Donnelly,  of  Dakota  County  (second  district),  and  John 
H.  Stevens,  of  Hennepin  County  (third  district),  Vice-Presidents;  Leon- 
ard B.  Hodges,  of  Saint  Paul,  Secretary;  Pennock  Pusey,  of  Saint  Paul, 
Treasurer;  and  Prof.  0.  Y.  Lacy,  of  the  State  University,  G.  W.  Fuller, 
of  Litchfield,  O.  F.  Dunbar,  of  Faribault  County,  John  P.  Scboenbeck, 
of  Nicollet  County,  J.  W.  Blake,  of  Lyon  County,  with  the  ex  officio 
officers  above  named,  as  Uxecutive  Coinmittee. 

The  State  legislature,  by  an  act  passed  March  2, 1876,  appropriated 
$2,500  to  promote  the  objects  of  the  Association,  and  in  order  to  perfect 
the  organization  and  remove  all  doubts  as  to  legality,  it  was  deemed 
proper  to  reorganize  under  the  general  laws  of  the  State,  which  was 
done  in  due  form  on  the  23d  day  of  November,  1876. 

The  means  provided  by  State  grant,  and  dues  from  members,  enabled 
the  society  to  offer  a  series  of  premiums,  which,  although  not  large  in 
amount,  were  sufficiently  numerous  to  stimulate  competition,  and  the 
objects  and  plan  of  the  society  were  widely  published  in  time  for  the 
planting  season  of  1876.  The  first  Tuesday  of  May  was  fixed  upon  as 
Arbor  I>ay,  and  every  citizen  owning  land  was  invited  to  devote  this  day 
especially  to  tree-planting. 

The  amount  of  premiums  offered  in  each  county  was  as  follows : 

For  the  greatest  nnmher,  not  less  than  7,000  cnttings  er  2,500  trees,  planted  hy  one 
person  on  Arbor  Day,  $10. 

For  the  second  greatest  nnmber,  not  less  than  4,000  cnttings  or  1^500  trees,  $5. 

For  the  third  greatest  nnmber,  not  less  than  2,000  cattings  or  1,000  treei<,  $3. 

For  the  fourth  greatest  number,  not  less  than  1,000  cnttings  or  500  trees,  $2. 

To  the  boy  or  girl  under  ten  years  of  ase  in  each  county  who  planted  not  less  than 
10  trees  or  ^  cuttiug^jB,  a  centennial  medal  or  badge. 

To  the  boy  or  girl  in  each  county  under  14  years  who  planted  the  greatest  number 
on  Arbor  Day,  not  less  than  2,000  cuttings  or  1,000  trees,  $5. 

For  the  second  greatest  number,  as  above,  not  less  than  500  trees  or  1,000  cnttings,  (2. 

Besides  these  premiums,  the  Hon.  F.  B.  Delano,  of  Saint  Paul,  offered 
to  pay  to  the  association  950  annually,  for  5  years,  for  the  man,  bis  wife, 
and  children,  who,  in  any  one  of  the  strictly  prairie  counties  of  Minne- 
sota, should  plant  the  most  trees  and  cuttings  of  all  kinds  during  the 
planting  season.  The  Pioneer  Press  Company  and  the  Saint  Paul 
Dispatch  Company,  also  each  offered  premiums  to  stimulate  competi- 
tion in  planting. 

In  1877,  the  sum  of  $2,000,  in  addition  to  a  balance  then  remaining 
of  the  former  grant,  was  appropriated  by  the  legislature. 

The  result  of  these  measures  is  shown  in  the  planting  of  Arom  eight 
to  ten  millions  of  trees.  The  rules  for  regulating  payment  of  the  re- 
wards provided  that  the  trees  should  be  alive  and  show  evidence  of 
oare  in  October  following;  each  competitor  was  to  plant  his  own  trees,  or 
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in  case  of  sickness  or  absence  to  employ  a  sabstitnte;  the  plantation 
was  to  average,  not  less  than  2,500,  nor  more  than  4,356  trees  to  the 
acre;  a  connt  and  report  was  to  be  made  before  Jane  1 ;  and  a  sworn 
statement  was  to  be  forwarded  in  October,  setting  forth  the  nnmber, 
kind,  how  planted  and  cultivated,  cost  and  average  size  of  the  trees 
])lanted ;  all  planting  was  to  be  for  permanent  belts  or  groves  and  not 
for  sale,  except  as  thinnings.  There  was  to  be  no  clubbing,  or  joining 
of  timber  plantations  apon  lands  owned  by  different  parties,  to  secore 
premiums. 

For  medals,  the  association  decided  upon  a  piece  in  silver,  of  coin 
standard,  and  of  the  size  of  a  silver  dollar,  pierced  for  a  ribbon  and  fur- 
nished with  a  case.  Each  medal  was  to  have  stamped  on  one  side  a 
wreath  of  forest  leaves  to  encircle  the  same ;  and  on  the  reverse  the 
words  ^^  Minnesota  State  Forestry  Association,  1876,"  around  the  edge, 
and  an  oak  tree  in  the  center.  Acorn  badges  in  silver  were  also  pro- 
vided, with  pius  for  wearing  upon  the  dress. 

Mr.  L.  B.  Hodges,  of  Saint  Paul,  the  secretary  of  the  association,  in 
a  letter  dated  November  29, 1877,  gives  the  latest  returns  of  operations 
for  that  year. 

The  spring  planting,  reported  by  the  several  township  assessors,  amounted  to 
5,268,939  trees,  of  which  502,568  were  planted  on  Arbor  Day.  The  returns  of  faU 
planting  are  coming  in  by  every  mail,  and  will  come  in  till  Januarv.  The  total  amount 
for  the  year  1877  cannot  fall  short  of  7,000,000,  and  will  probably  reach  10,000,000, 
forest  trees  planted  in  Minnesota  during  the  entire  planting  season. 

The  returns  of  assessors  are  regarded  by  Mr.  Hodges  as  very  incomplete, 
as  it  is  an  extra  service  for  which  no  pay  is  allowed,  and  many  appear 
to  take  no  pains  to  get  full  returns.  As  to  the  proportion  of  these  ten 
millions  of  trees  that  have  been  planted  under  the  stimulus  of  premiums 
offered  by  the  State,  there  are  no  means  of  knowing.  We  know  that 
some  would  have  planted  without  special  inducement  beyond  self-in- 
terest. 

Unlike  the  experience  of  the  more  humid  regions  of  the  Atlantic  States, 
timber-culture  west  of  the  Mississippi  has  difficulties  to  encounter  which 
require  energy  and  patience  to  overcome.  During  the  past  summer, 
in  some  ten  or  twelve  counties  of  Minnesota,  the  grasshoppers  proved 
very  destructive  to  young  trees,  especially  to  seedlings.  The  corre- 
spondent just  quoted  mentions  the  following  as  within  his  experience: 

In  October  and  November,  1876, 1  planted  16  acres  very  thickly  with  cottonwood 
and  willow  outtin^^s,  ash-seed,  and  box-elder  seeds,  with  a  few  thousands  of  cotton- 
wood  yearlings.  Nearly  all  from  seeds  and  cuttings  came  up  well,  and  on  the  Ist  of 
June  last  that  patch  of  16  acres  of  young  forest  trees  on  the  broad  prairie  was  a  beau- 
tifal  si^bt.  But  during  the  months  of  June  and  July  they  were  nearly  all  devoured 
by  the  *' hoppers.''  I  have  this  fall  replanted  the  same  ground,  and  more  too.  May 
not  grasshoppers,  as  weU  as  fire,  be  one  of  the  chief  causes  of  the  treeless  region  f 

The  state  commissioner  of  statistics,  in  reporting  for  1876,  says  that 
estimates,  based  upon  the  returns  received,  show  that  a  million  and  a 
half  of  trees  were  planted  on  Arbor  Day  in  1876,  and  ten  millions  during 
the  season.  Of  these  about  70  per  cent  were  alive  and  in  healthy,  grow- 
ing condition  October  15.    In  noticing  the  results,  he  says : 

Indeed,  from  the  sworn  statements  of  parties  competing  for  premiums,  we  ascertain 
that  in  a  lar^e  majority  of  instances,  when  the  work  was  properly  and  intelligently 
performed,  when  tlie  ground  was  properly  fitted  up,  and  the  necessary  ouliivaiion  given 
at  the  proper  periods  during  the  growing  season,  that  the  percentage  of  loss  is  sur- 
prisingly small — ^in  many  instances  less  than  10  per  cent,  in  analyzing  the  returns, 
we  find  a  very  large  proportion  of  the  tree-planting  has  been  done  where  there  is  the 
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most  preFsing  necesBity  for  this  kind  of  work,  viz,  in  the  treeless  region  and  the  ooon- 
ties  bordering  thereon.  For  example,  Faribault  County,  with  an  area  of  460,800  acres, 
had,  at  the  time  of  the  United  States  survey,  20,300  acres  of  timber,  being  about  6i 
acres  to  each  quarter-section,  if  proportionately  distributed ;  enough  to  entice  settlers 
into  it,  but  not  enough  to  last  them  forever.  This  county,  realizing  her  necessities  in 
this  reirarrl,  has  distinguished  herself  by  planting,  as  reported  by  assessors,  on  Arbor 
Day  195,278  forest  trees  and  cnttiuffs,  and  during  the  entire  season  the  enormous  num- 
ber of  1,804,776,  clearly  entitling  her  to  the  appellation  of  the  ''Banner  County,"  as 
awarded  by  the  State  Forestry  Association. 

Nobles  County,  with  an  area  of  460,000  acres,  had  at  the  snrvey  but 
40  acres  of  timber.  The  assessors  report  in  this  country  121,052  trees 
planted  on  Arbor  Day,  and  693,343  during  the  season.  In  the  south- 
western group  of  counties,  intersected  by  or  tributary  to  the  Southern 
Minnesota  Eailroad,  the  Saint  Paul  and  Sioux  City  Eailroad,  and  the 
Winona  and  Saint  Peter  Eailroad,  in  all  fifteen  counties,  lying  south  of 
the  Minnesota  Elver,  and  having  together  an  area  of  6,216,680  acres,  and 
an  average  native  supply  of  only  1^  acres  to  each  quarter-section,  there 
were  planted  on  Arbor  Day  799,348  trees,  and  during  the  season  6,084,882 
forest  trees  and  cuttings,  or  more  than  half  the  whole  amount  in  the 
State.  In  another  group  of  counties,  equally  destitute  of  timber,  on  or 
near  the  Saint  Paul  and  Pacific  Eailroad  and  the  Hastings  and  Dakota 
Eailroad,  lying  north  of  the  Minnesota  Eiver,  comprising  ten  counties 
and  4,753,400  acres,  there  were  planted  on  Arbor  .Day  279,825  forest 
trees  and  cuttings,  and  during  the  season  898,431. 

The  assessors  report  over  400  miles  of  windbreak  and  hedges  as  planted 
during  the  season  of  1876  on  &rms  bordering  upon  highways. 

Mr.  John  H.  Stevens,  of  Minneapolis,  in  writing  to  the  Department  of 
Agriculture  upon  tree-planting  in  Minnesota,  mentions  the  white,  green, 
and  black  ash,  aspen,  long-toothed  poplar,  linden,  yellow  and  white 
birch,  black  walnut,  butternut,  box  elder,  cottonwood,  red  and  black 
cherry,  elms  of  several  kinds,  hackberry,  shagbark  and  bitter-nut  hick- 
ories, red  mulberry,  several  of  the  maples  and  oaks,  and  willows,  tama- 
rac,  and  many  smaller  trees  and  shrubs,  as  adapted  to  cultivation  in 
that  State.  As  a  rule  the  evergreens  had  not  done  well,  and  the  list  of 
those  that  might  be  planted  with  much  chance  of  success,  were  the  pine, 
balsam  fir,  swamp  spruce,  red  and  white  cedar,  and  juniper. 

Mr.  Stevens  insists  upon  the  thorough  breaking  up  of  tbe  sod  before 
planting,  and  advises  that  a  hoed  crop  should  be  first  cultivated  so  that 
the  native,  sod  shall  be  thoroughly  pulverized  and  rotten.  After  the 
crop  is  removed  the  ground  should  be  plowed  deep  and  then  harrowed. 
He  would  set  the  cuttings  deep  and  cultivate  so  as  to  destroy  all  weeds 
and  grass.  He  commends  the  white  willow  and  Lombardy  poplar  for 
windbreaks,  and  the  buffalo  berry  {Shepardea  argentea)  as  a  hedge  plant. 
In  starting  the  oak,  he  would  plant  the  acorn  where  the  tree  is  wanted, 
as  it  is  not  easily  transplanted.  In  some  instances  he  had  known  a 
cottonwood  of  fifteen  years'  growth  make  a  cord  of  wood.  The  black 
walnut  and  butternut  are  well  worthy  of  cultivation,  especially  the 
former,  which  grows  rapidly  and  is  quite  valuable.  The  locust  had 
very  often  failed,  but  it  was  hoped  that  it  might  yet  succeed.  He  is 
confident  that  tree-planting  may  be  successfully  undertaken  throughout 
Minnesota  and  Dakota,  and  that  prairie  farms  may  be  easily  kept  sup- 
plied with  all  the  wood  needed  for  farm  uses  and  for  fuel,  by  proper  care 
and  management. 
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Statistics  of  tree-jgilantiiag  in  Minnesota. 

The  eighth  annual  report  of  the  Assistant  Secretary  of  State  and 
Oommissioner  of  Statistics,  embracing  the  returns  for  1876,  shows  the 
following  results  of  forest-tree  planting  by  counties : 


Conntios. 


gS 


4 

P 


^-3 


Beoker , 

Big  Stone 

BluoEaith , 

Brown 

Chippewa , 

Clay 

Cottonwood 

Dakota 

Douglas 

Faribaalt 

Fillmore 

Freeborn 

Goodhae 

Grant 

Hennepin 

HoQBtOQ 

Jackson 

Kaoaiyohi 

Lac-qui-Parle 

LeSaoor 

Lincoln 

Lyon 

McLeod 

Martin 

Meeker .... 

Mower 

Murray 

NIooUet 

Nobles 

Olmsted 

otter  TaU 

Polk 

Pope 

Ramsey : 

Bedwood  — 

Kenville 

Rice 

Rock 

Sibley 

Steams 

Steale 

Stevens 

Swift 

Todd 

Wabasha 

Waseca 

Watonwan 

Wilkin 

Winona 

Yellow  Medicine  . 


18;S45 
51,663 

SOO 

90,020 

236 

S,620 

63,433 

1,5G2 

7,160 

5^427 

8,576 

47 

99,838 

8,127 

12, 743 

1,150 

100 

49,553 

15,796 

148, 677 

38,641 

6,8U5 

1,955 

7,540 

63,120 

^615 

5,136 

263 

4,850 

17,^ 
16,399 
10 
22,890 
64,613 
10,247 

4,747 
16,770 

9,060. 
480 

3,855 

7.284 
53.649 

3,000 

130 

83,746 


169 

41,800 

113,561 

102.529 

105,099 

17,650 

451,201 

16,578 

15,497 

1.5S^641 

95,400 

194.138 

11,979 

77.087 

0,342 

50 

349,565 

147, 669 

125,67f» 

436 

10, 8:o 

916.931 

84.479 

567.097 

30,276 

910,830 

106. 103 

44,915 

536,239 

8.679 

11,503 

100 

30,551 

457 

133,613 

189;  "lOO 

767 

466.947 

122,640 

54.802 

10,853 

116. 525 

26.910 

1.793 

18,778 

90,773 

810.  ;75 

4,570 

9,9:3 

105,766 


2;  794 

50,300 

090,887 

649,947 

949,904 

93,870 

541,221 

939,057 

181, 780 

3,405,905 

218,019 

9,977,061 

811, 477 

48.657 

41,874 

20,029 

1,993.033 

363,006 

993,5-33 

5,250 

16,941 

012,899 

100,275 

3,2:36.046 

145.960 

1,554,099 

180.599 

927.2-21 

1,956.050 

9i9.907 

15.189 

1»»2 

100.281 

3,090 

403,923 

749,710 

104. 075 

786.330 

38J,583 

1-22, 964 

707,689 

461,025 

125.932 

9,749 

473. 4G0 

814,075 

953,0)9 

4,786 

18,598 

937,952 


Total. 


998,581 


6,799,911 


96,437.088     «M» 


14,457 
7.3a 
1,070 


7,440 
3,716 
19,930 

4,100 
8.386 
11,679 


988,897 

8,046 

I7« 

9,730 


'JiSM 


9L68B 


GB9 
1,563 

T» 

95 

9.e04 

1,834 

749 
5^540 


4.307 

8J0 

3.387 


780 


>No  retoms  are  published  from  the  connties  of  Aitkin,  Anoka,  Benton,  Carlton,  Carver,  Chiaaipa^ 
Crow  Wing,  Dodge,  Isanti,  Kanabec,  Lake,  Mille  Laos,  Morrison,  Saint  Loois,  Scott^  Sberbnine.  Wadena. 
Washington,  and  Wright— 19. 

The  above  table  is  from  the  Statistics  of  Minnesota  for  1876,  p.  85. 
Another  table  from  returns  made  by  assessors  in  the  same  report^  pp. 
161-181,  is  imperfect  in  many  respects,  bat  more  in  detail  as  to  planting 
by  townships.  The  numbers  in  some  cases  agree  with  those  in  this 
table,  and  at  other  places  they  largely  exceed  them. 

In  another  part  of  this  report  an  account  is  given  of  the  planting 
done  by  railroad  companies,  and  statistics  of  the  lumber  production. 
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In  relation  to  the  latter  it  may  be  remarked  that  measnres  are  now  in 
progress  for  opening  the  region  drained  by  the  Saint  Louis  River  by 
the  coustrnction  of  a  short  line  of  railroad  from  the  Saint  Paul  and 
Duluth  Eailroad  to  a  point  on  the  Saint  Lonis  faT'orable  for  the  location 
of  saw-mills.  We  have  no  statistics  of  the  resources  particularly  the 
object  of  this  enterprise.  The  hydraulic  power  along  this  river  is  enor- 
mous, and  up  to  the  present  time  almost  wholly  unimproved,  although 
railroad  facilities  and  lake  navigation  offer  great  opportunities  for  man- 
ufacturing enterprises  in  this  region. 

The  Minnesota  State  Horticultural  Society  has  for  several  years 
proved  an  efficient  agency  for  awakening  an  interest  in  tree-planting,  by 
the  discussions  that  have  been  had  and  the  publications  it  lias  issued. 
It  has  been  its  practice  for  several  years  to  recommend  lists  of  trees 
found  worthy  of  confidence,  from  the  experience  of  its  members.  The 
society  in  January,  1874,  continued  its  list  of  the  previous  year,  which 
then  stood,  with  some  additions,  as  follows:^ 

Shade-trees  far  streets  arid  latcns. — White  elm,  basswood,  white  ash, 
box-elder,  soft  maple,  sugar-maple,  butternut,  walnut,  and  hackberry. 

Ornamental  trees. — Mountain  ash,  white  birch,  European  larch,  and 
Kentucky  coffee- tree. 

Evergreens. — 1,  Norway  spruce;  2,  Austrian  pine;  3,  Scotch  pine;  4, 
balsam-fir;  5,  American  arbor  vitse ;  6,  American  black  spruce;  7,  white 
spruce;  8,  red  cedar  (when  clipped);  9,  Siberian  arbor  vitoe,  for  small 
yards. 

In  a  discussion  in  the  society  in  1875  the  merits  and  defects  of  various 
evergreen  trees  were  again  considered  in  the  light  of  further  experience, 
and  the  result  gave  the  following  classification  in  order  of  preference, 
with  the  vote  for  and  against,  the  vote  being  on  placing  1st,  2d,  &c.,  on 
the  list,  to  the  12th: » 

Vote. 

1.  Whitesproce 10  to  8 

2.  Norway  Bpraee 11  to  8 

3.  Scotch  pi ue 13  to  0 

4.  Balgam-fir 16  to  0 

5.  White  pine lltoO 

6.  Amencan  arbor yit» llto2 


Vote. 

7.  Red  cedar 11  to' 4 

8.  Bed  or  Norway  pine lltoQ 

9.  Anstrian  pine 9to7 

10.  Mountain  pine.... 8  too 

11.  Siberian  arbor  vit»v 14  to  0 

12.  Trailing  jnniper 13to0 


It  is  noticed  that  where  fires  were  kindled  in  the  nnderbmsh  of  oor  oak  thickets, 
And  thns  tracts  were  burned  over,  the  dead  trees  became  filled  with  the  larvse  of  Elatera 
and  other  destructive  insects,  which  were  in  this  way  suddenly  increased  in  numbers. 
A  suggestion  from  this  fact  might  apply  to  allowing  dead  timber  to  remain  standing 
anywhere  in  large  quantities.-H[C.  L.  Uernck^  Minneapolis,  Minn.) 

Amount  of  maple  sugar  and  sirup  made  in  Minneeota  through  a  series  of  years. 


Yoais. 

ft 

1" 

Tears. 

h 
II 

o 

1800 

353,337 
250.407 
197, 743 
231,602 
141.982 

24,403 
14.105 
14.196 
17,320 
22,023 

1872 

195,587 
130. 952 
145, 2e5 
151.215 
47,022 

17,394 
17,541 
17.216 
31.546 
10.414 

1868 

1873 

ism /. 

1874 

1870 

1875 

1871 

1876 

It  is  noticeable  that  many  of  the  valleys,  particularly  those  running  east  and  west, 
as  Crooked  Creek  Valley,  have  the  bluffs  along  the  north  side  of  the  creek  destitute,  or 

^  Transactions,  p.  60. 

*  Transactions,  summer  meeting  of  1875,  and  winter,  meeting  of  1876,  p.  134. 
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Dearly  so,  of  timber,  bat  are  heavily  timbered  along  the  opposite  blnflfo  on  the  8oath 
Bide.  This  may  be  ane  to  warm  dayH  in  winter  or  early  spring  when  the  sap  may  have 
started  in  the  tree«  on  the  north  blaffs,  followed  byseverelycold  weather  before  the  actual 
setting  in  of  settled  warm  weather.  The  snn's  heat  would  be  most  felt  on  the  bloiSi 
facing  south,  and  this  process  repeated  many  years  might  injure  and  destroy  the  trees.' 
— (GeoJog.  Survey  of  Houston  County,  Minn,f  p.  18.) 

Nobles  County: 

Much  attention  has  been  given  to  tree-planting,  and  there  is  scarcely 
.  a  claim  or  a  farm  on  which  from  one  to  ten  acres  have  not  been  started. 
The  season  of  1874  was  a  very  poor  one  for  trees,  owing  to  drought 
Tens  of  thousands  of  white-willow  and  cotton  wood  cuttings  were  planted 
with  soft  maple  seed,  bnt  probably  not  one  in  a  thousand  came  up.  The 
following  experience  shows  the  difficulties  sometimes  encountered  in 
tree-planting  in  this  county: 

I  planted  about  20  acres  of  soft  maple  and  2  of  cotton  wood,  and  have  nothing  to 
show  for  it.  The  grasshoppers  cut  off  the  few  soft  maples  which  sprouted,  and  the 
cuttings  dried  up  in  the  ground.  I  made  a  discovery  with  box-elder  seed  which  is 
probably  worth  mention tu|;;.  During  the  winter  of  1872-'73  we  sold  from  the  Colony 
office,  for  other  parties,  quite  a  quantity  of  box-elder  seed  which  were  planted  througfa- 
out  the  county.  Very  few  of  the  seeds  sprouted,  and  there  was  a  general  complaint 
at  the  apparent  wortnlessness  of  the  seed.  Most  of  those  who  planted  plowed  np  the 
ground  used  and  prepared  it  for  other  crops.  My  ground  was  unmolested  until  the 
spring  of  1874,  when  what  was  my  surprise  to  find  the  little  box-elders  pushing  through 
the  ground  by  hundreds,  after  having  laid  over  one  season.  There  are  several  groves 
in  this  county  which  have  been  remarkably  successful.  One  of  these  was  planted  by 
the  railroad  company  for  a  snow-break,  about  two  miles  west  of  the  town.  8ome  1,500 
Cottonwood  and  European  larches  were  set  in  alternate  rows  in  the  summer  of  IdTJ. 
Last  fall  I  took  a  stroll  through  this  grove,  and  found  many  of  the  cottonwoods  10  to 
15  feet  high,  and  the  larches  doing  weU.— (il.  P.  ifiUer,  Transactions  of  Minn.  Hort.  Soe., 
winter  meeting,  Jan.,  1875,  p.  50.) 

LUMBER  INTERESTS  OP  THE  NOBTHWEST. 

Under  the  headings  of  the  several  States,  we  have  already  given  many 
details  of  lumber  production.  The  following  tables,  prepared  from  data 
collected  by  journals  of  recognized  authority,  and  specially  in  the  inter- 
ests of  lumbermen,  will  show  collectively  a  comparison  of  results  for  the 
three  recent  years  that  deserve  careful  attention. 


Shingle  product  of  1874, 1875,  and  1876  in  the  pHncipal  Lumber  Districti  of  the  Norlkwetten 

States. 

[From  the  Korthwettem  Lumberman-,  Ifarch  17, 18T7.] 


Lamber  districts. 


1874. 


1873. 


ISTOL 


l^aBtern  shore  of  Lake  Michigan 

Sacioaw  Valley,  Michigan 

AliHcellaDeoos  mills  tributary  to  Lake  Michigan 

Cbicaso  and  Michigan  Shore  Railroad,  Micbii;an 

Detroit  and  Bay  City  and  Chicago  and  Lake  Horon  Bailroads 

Detroit,  Lansing  and  Nortliem  Railroad 

Flint  and  Pero  Marquette  Railroad < 

Grand  Rapids  and  lodiaua  Railroad 

Jackson,  Lansing  and  Sagiuaw  Railroad 

Saginaw  Valloy  and  Saint  Lonia  and  Chicago,  Saginaw  and 

Canada  Railroads 

Green  Bay  Shore,  Wisconsin , 

Wolf  River,  Wisconsin , 

Wisconsin  Central  Railroad,  Wisconsin 

Green  Bay  and  Minnesota  Railroad,  Wisconsin 

Black  River,  Wisconsin 

Mississippi  River  and  tribntariee 

Total 


29,500.000 
90,500,000 
ISO.  675, 000 
50,500.000 
70,600,000 
55,800,000 
118,500,000 
145, 400. 000 
7,500,000 

9,950,000 
86.300,000 
164,650,000 
»,  000, 009 
3,500,000 
96.450,000 
433,527,000 


67,350,000 
HI.  600, 000 
908^800,000 
133,150,000 

84,900,000 
158,900,00v> 
161,800,000 
824,650,000 

35,385,00) 

13,450,000 

63,800.000 
150,985,000 

84,000,000 
6,650,000 

35.800,000 
504,878,000 


87, 000, 001 
116.950,000 
979,690,000 
149,375.000 

89.775,«D 
914.150,060 
146,100.000 

998,ooaooo 

41,900.000 

19,7iaO0O 
85,400,000 
193.198.0  0 
138,70^000 
10,700.«0 
37,6AM 
491,198,000 


1,365,3:9,000  2.04»,378,000 


9,938,800,000 


'  May  this  not  be  more  probably  due  to  the  fact  that  the  blufis  facing  the  north  retain 
the  winter  snows,  and  have  their  yeeetation  thus  letarded  until  warm  weather  is 
,oonfirmed1^H.) 
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General  summary  of  Lumber  Manttfacturee  in  1875  and  1876  in  the  Northweetem  States, 
[As  pablished  by  the  Lumberman's  OazetU,  ix,  112.— Mr.  C.  B.  Headley,  of  East  Saginaw,  has  pablished 
annnally  the  statistics  of  the  lamber  trade  of  Saginaw  throajih  many  years,  and  is,  we  believe  the 
person  who  collected  the  statistics  here  given.] 


LooaUtiea. 

Lamber  cat. 

Lath  cat. 

Shingles  oat. 

1875. 

1876. 

1875. 

1876. 

1375. 

1876. 

laCHIOAN. 

Saeinaw  Valley 

581,558,273 
81,158,000 

149,933,000 
29,000,000 
23,500,000 
45,550,000 

18,100,000 

51,250,000 

93,995.846 
95,044,212 

150.500,000 
40,247,000 
29,500.000 
51,000.000 

303.010.235 
39,200,000 

100,500,000 

134,150,000 

27,250.000 

20,300,000 

105,100,000 
54,451,096 
21,300,000 
88,206,000 

58,176,375 

573,950,771 
85, 346, 937 

165, 850, 000 
25,000,000 
14,750,000 
50,425,000 

14,000,000 

49,890.000 

75, 609, 846 
100,346,930 
145, 750, 000 
32,003,000 
36.000.000 
52,000,000 
290, 363. 585 
39, 575, 147 

68,700,000 

128,480,000 

26,000.000 

19,700.000 

92,000,000 
70,439,316 
26,000,000 
78.603,000 

72, 147. 518 

71,509,225 
19,933,150 
28,080,000 
9,000,000 
6,125,000 
11, 100, 000 

1,700,000 

10,200,000 

8.866.000 
5, 430. 100 
30.000,000 
2,000,000 
8,500,000 
6,000,000 
80,058,400 
10, 900, 000 

7,000,000 

13.600.000 

4.000,000 

72,514,999 
23,542.400 
21, 150, 000 
8,000.000 
5,000,000 
11,900,000 

2;  200. 000 

6,451,550 

9,298,000 

3,553,400 
27,500,000 

1,000,000 
11,000.000 
13. 000.  OCO 
65, 737, 400 

7,800,000 

8.850,000 
13, 100, 000 
1.000.000 

184,051,250 
44,906,000 
73,050.000 
3.000,000 
3,000,000 
62,900,000 

17,300,000 

93,587,500 

1GO,POO,000 

4.000.000 

H«  ^00.000 

41,  rj05,ooo 
r  1,100.000 
1..  nOO.OOO 

j;,  000. 000 

1    00,000 

50,000,000 

248,250,000 

11, 500, 000 

18,200,000 

203.500.000 
26,000.000 
15.000.000 
23.435,000 

41,225,720 

135, 429, 750 
43,616.000 
64.600.000 
3,000,000 
1,000,000 
64,000,000 

15,000,000 

33,615,000 

147,840,000 
8,000,000 
181,094,000 
39,688,000 
33, 147, 000 
13, 000, 000 
10,000,000 
4.500,000    / 

48.000,000 

366,500,000 

16,500,000 

16,750.000 

206. 200. 000' 
10. 500, 000 
16,000,000 
43,000,000 

73.095,350 

Alpena  ................  X 

Othw  Huron  shore  points 

Saint  Chbir  County 

Detroit 

I«apeer  Coanty 

BaginawValleyA  Saint 

liOals  Bailroad 

Jackson,   Lansing  and 

Saginaw  Bailroad 

nnt  &  Pere  Marqaette 

Kailway  to  Lndington . 
I«ndineton _. 

ManintPA ^ 

Oceana  Coon ty 

^Whitehall 

Montagae 

Moskegon 

Orand  Ttapids  ...  . 

Spring  Lake  and  Grand 
Haven 

Grand  Sapids  and  Indi- 
ana Bailroad 

Grand  Bapids  and  Ne- 
waygo Bailroad 

Detroit  and  Bay  City 
Bailroad 

Detroit,    Lansing    and 
Lako  Michigan  BaU- 
road 

13.450,000 

13,303,100 

3,000,000 

14, 300, 000 

23,000,000 

9.200,000 
9.895.900 
3, 500, 000 
13,5*000 

34,250,001 

Menominee 

Ford  Biver,  Eeoanaba,&c 
Other  points  reported . . . 
Mills  not  reported;  est!- 

Total 

2.399,980,027 

3,353,110,040 

401, 054, 975 

372.942,649 

1, 378,  400, 470 

1, 484. 075, 000 

WISCONSIN. 

Marinette  and  vicinity.. 
Ooonto... 

67,500,000 
60,000,000 
46,500.000 
27,000,000 
98,500,000 
17.000,000 
38,000.000 
43,000,000 

19,000,000 
19,000,000 
35, 000, 000 

145.000.000 
70,000,000 
58,000.000 

270, 000, 000 

98,511,000 
65.000,000 
48.896,000 
88, 000, 000 
77.000,000 
18,000,000 
35, 000. 000 
30,000,000 

93.000.000 
17. 000. 000 
38,000,0.0 
32,250,000 
72, 000,  COO 
60,000,000 
275,000,000 

11, 000. 000 
15,000,000 
11,600,000 

9.  rm,  000 

7,000,000 
1.500,000 
7, 000. 000 
6.500,000 

4.000,000 

2,  JiOO,  OOO 

3,500,000 

33,000,000 

8,  OCO.  000 

16,500,000 

38,000,000 

13.000,000 
17. 000, 000 
12,2:10.000 
11.000.000 
8,000,000 
2,000,000 
6,500.000 
7,000,000 

4.500,000 
3,000,000 
4,000,000 
31, 000, 000 
8.500,000 
17. 000, 000 
37.000,000 

7,000,000 
7,  OCO,  000 
9,000,000 
90,000,000 
95,000,000 
11.000.000 
25. 000. 000 
23,000,000 

12, 000, 00(> 

5, 000, 000 

8,000,000 

40,000,000 

25. 000,  OOC 

24. 000. 000 

140,000,000 

9,000.000 
9.  COO,  000 
7,500.000 
88, 000. 000 
80,  COO,  OCO 
13. 000. 000 
26. 000, 000 

Peshtigo 

Green  Bay 

Osbkosh.. 

Oshkosh  and  vicinity . . . 
Fond  dn  Lao 

Wanaan  and  vicinity  . . . 
Stevens  Point  and  vicin- 
ity  

24,000,000 

15.  COO,  000 

5,000.000 

9.000,000 

45, 000, 000 

33, 000. 000 

23,000,000 

150.  GOO,  OCO 

Black  Biver  Falls 

Chippewa  Falls 

EaaChiire 

Menomonee 

La  Cross 

Other  points;  estimated. 

Total 

1,013,500.000 

917, 657, 000 

174, 600, 000 

181.750,000 

59l,0OD,0OC 

535, 500, 000 

XINH1E80TA. 

146, 500, 000 
70, 300, 000 
23.000,000 

135,000,000 

197,111,000 
67.704,000 
30, 250,  (00 

150.000,000 

21,500,000 
13,000,000 
7,000,000 
35, 000, 000 

21.700.000 

13.300.000 

6,  F50. 000 

40,000,000 

84. 509, 000 
40.800.000 
36.000.000 
85. 000, 000 

86, 000,  OCO 
44, 734,  OCO 
21. 500. 000 
90.000,000 

Stillwater -. 

Winona 

Other  points 

Total 

374,800,000 

445, 065, 000 

76, 500, 000 

80. 750. 000 

336,300,000 

243,234,000 

IdUieAIPPI  bYBB. 

Points  above  Dnbnqne.. 
Dabnqne 

21,000,000 
14,000,000 

122.018,000 

74.550,000 
73  875,000 

21, 600, 000 
20,400,000 

123,717,000 

104,a'W,000 
75,600.000 

3,500,000 
1,000,000 

18, 054, 600 

19,3?W,00C 
18,000,000 

3, 700.  OOC 
1.500,000 

18,480,000 

31,740,00f 
19, 900. 000 

8.5CO.000 
9,000,000 

46, 270,  OOC 

18, 000.  one 

63. 000.  OOC 

8,000,000 
11,500,000 

45,  COO,  000 

19.?88,000 
65,000,000 

Clinton,  Lyons,  and  Fnl- 
ton 

Book  Island,  Davenport, 
andMoline .V.... 

Below  Davenport 

Total 

304.443,000 

345,867.000 

59,884,600 

65. 320,  OOC 

143,770.00r 
i.379,470,4TC 

14B.  788, 000 

.     Generaltotal 

i092,'»3,027 

4, 061. 699, 040 

713,039,57£ 

701,763,64S 

H^Sf^^O 

l^^».tl.1\^U. 

542 


LUMBER  INTERESTS   OF  THE  NORTHWEST. 


Comparative  Btatemmt  of  the  Lumber  Prodtiot  of  Michigan^  WUoaneinf  and  (he  Upper  MU- 

eisiippi  region, 

L— NUHBBB  OF  ESIABUSHMBNTS  iNITMBEB  AND  KINDS  OF  SAWS;  PEBCENTA6S 

OF  PRODUCTION.* 


j 

Kinds  oC  saws. 

i 

Lmnber  diattlcto  uid  plaoet. 

1 

1 

1 

1 

1 

HICHIOAH. 

£Mtem  shore  below  Sagiiuiw : 

Detroit TTr. 

6 

e 

3 

3 
3* 

6 
8 
3 

3 
9 

6 
6 
6 

8S.0 

Port  Huron 

31.  e 

Port  CrcAoent  to  CMOTille 

44.9 

Total 

15 

6 

17 

5 

Id 

100.0 

Saginaw  Valley  t 

Saginaw  City  .....•■.......•....••••...••••.•• 

14 
S4 

88 

15 
19 
95 

15 
92 
37 

4 
19 
14 

18 

83 

4 

89.5 

Eaat  Sfkrinaw 

89.0 

BavCitv.  &o '. 

4a5 

Total 

66 

59 

74 

30 

45 

loao 

Eastern  shore  above  Saginaw : 

Alpena .................^... 

10 

1 
3 

8 
3 
1 

12 
3 

4 

5 

15 
3 
2 

66.0 

Daucan  City. 

l&O 

Cheboygan ^...«.^^-- 

l&O 

Total 

14 

19 

19 

5 

90 

loao 

95 

77 

110 

40 

83 

"Western  shore : 

Trayerse City ................................ 

9 
4 

14 
6 
3 
6 
5 

85 
3 
1 

10 
9 
1 

9 
9 
1 
9 

9' 

io' 

1 

3 
8 

97 

19 
3 
8 
6 

38 
6 
9 

11 
9 
9 

i' 

4 

f 

1 

9* 

1 

3 

8 
93 
19 

4 
9 
6 

46 
8 
9 

10 
9 
1 

9l0 

Frankfort '. 

3.0 

Manistee 

19.8 

Lndington 

13w7 

Pentwater 

1.7 

M^ntaene 

6.4 

Whitehall 

Mnffke^n 

4.1 
39.6 

SprirjgXake .' 

3.1 

Perrysbarg 

9,4 

Qrancl  Haven 

4.1 

Sangatock 

1.3 

Sonth  Haven 

0.5 

Tot^ 

83 

90 

198 

16 

134 

100.0 

Total  both  shores  (Lower  Peninsola) 

177 

97 

938 

56 

917 



Chioairo  and  Miohlnn  Lake  Shore 

99 

93 

8 

90 

85 

7 
35 

49 

9 

10 

31 

15 

9 

9 

1 

1 
1 

1 
1 

4' 

1 

96 

96 
9 

98 

95 
11 
38 

59 

15 

^  34 

39 

15 

1 
9 

6' 

1 

1 
6 

19 

17 

7 

80 
■ 

14 

9 

83 

46 

14 

6 

80 

11 

7.8 

Detroit  and  Bay  City,  and  Chicago  and  Lake 
Huron  Bailroads 

las 

Detroit  and  Milwankee 

&0 

Detroit,  Lansing  and  Northern  Bailroad  (main 
line) 

I      las 

Detroit,  Lansing  and  Northern  BaUroad  (Stan- 
ton branch) 

Flint  and  Pere  Marqnette  (Flint) 

I        14.5 

1    •-» 

9.8 
16.8 

FUnt  and  Pere  Marqnette  (other  places) 

Grand  Bapids  and  Indiana  (above  Grand  Bap- 
ids)..-. 

Grand  Bapids  and  Indiana  (at  Grand  Bapids) . 

Grand  Bapids,  Neway  jco  and  Lake  Shore 

Jackson,  Lansing  ana  Saginaw 

Saginaw  Valley  and  Saint  Louis,  and  CHndn- 

1.0 

Total  railroads  ............................. 

954 

14 

305 

19 

806 

loao 

Tot<U  T/Ower  PeninsnU 

431 

111 

543 

75 

493 

"    ' 
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ComparoHve  ttatement  of  (he  Lvmher  Product  of  MUMgan,  ^—Continned. 


Lumber  dlBtrieU  and  plaoM. 


i 

Kinds  of  ttirt. 

i 

1 

^4 

' 

h 

« 

p 

^ 

t 

1 

1 

1 

s 

O 

W 

.^ 

O 

£ 

1 

9 

1 

1 

97.9 

8 

1 

4 

4 

5C.1 

1 

1 

9 

1 

19.4 

9 

9 

1 

9 

3.6 

6 

4 

6 

4 

8 

100.0 

9 

13 

11 

1 

15 

3 

3 

1 

9 

83.0 

1 

1 

lao 

4 

4 

1 

•  2 

loao 

19 

16 

91 

6 

95 

450 

197 

564 

81 

448 

"  ""■ 

■ 

1 

9 

3 

3 

98.3 

8 

0 

7 

19 

45.1 

I 

9 

1 

1 

1 

1 

4.3 

3 

5 

3 
5 

9.0 

a7 

1 

1 

1 
9 

9 
3 

6.7 

9 

ao 

21 

11 

96 



94 

loao 

9 

0 

6 

30.5 

16 

16 

11 

60.5 

95 

95 

17 

100.0 

10 

1 

14 

11 

9ao 

91 

1 

91 

17 

55.0 

19 

9 

14 

0 

95.0 

43 

4 

49 

37 

100.0 

1 

4 

13 

1 

13 

0.9 

1 

9 

1 

1 

1.0 

5 

5 

7 

9 

17.0 

1 

1 

1 

1 

4.0 

11 

10 

19 

18 

44.0 

1 

1 

1 

3.0 

1 

7 

7 

5 

97.0 

1 

1 

1 

9 

4.0 

91 

94 

38 

1 

37 

100.0 

3 

4 

3 

1.8 

10 

6 

16 

19 

98.9 

13 

6 

30 

15 

100.0 

''— 



14 

16 

15 

44.0 

6 

9 

7 

16.0 

13 

1 

99 

13 

40.0 

33 

1 

'      47^ 

35 

100.0 

MiOHiOiH— Continued. 

Tipper  Penintnla : 

Cedar  Fork 

Ford  River 

Escanaba 

Mawmvllle 

Total  shore  Lake  Michigan . .. 

Henomonee  Biyer 

Harqoette 

Ishpeming 

Total  Lake  Superior  shore  .... 

Total  Upper  Peninsola 

Total  Michigan 

Green  Bay  Shore:    ^"^»»N«»- 

Peflhtlgo 

Oconto 

Stiles 

Peusankee 

Big  and  Little  Soamico 

Depere 

Green  Bay 

Little  Sturgeon  Bay 

Sturgeon  Bay 

Total 

BaOroads: 

Green  Bay  and  Minnesota 

Wisconsin  Central 

Total 

Wolf  River: 

Fond  du  Lac 

Oshkosh 

Above  Oshkosh 

Total 

Saint  Croix  River : 

Wisconsin  side  (Hudson) 

Chippewa  River: 

TanvUle 

Chippewa  Falls • 

Badger's  Mills 

Ran  Claire 

Meridian 

Menomonee 

DownsviUe • 

Total 

Bbwk  River; 

Black  River  FtOla 

La  Crosse 

Total 

Wisconsin  River: 

Above  Stevens*  Point 

At  Stevens' Point 

Below  Stevens' Point 

Total 
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Comparative  $tatem€nt  of  the  Lumber  Product  of  Michigan,  ^c-€ontinncd. 


1 

Kinds  of  saws. 

i 

Lumber  districts  uid  places. 

1 

i 

1 

WiscoKBUf^ContlDaed. 
HisfdssipplSiver: 

9 

1 
1 

9 

1 
1 

9 

1 

69.5 

Olen  Haven 

fiS.0 

Cft88ville 

19.5 

Total 

4 

4 

3 

loao 

TotftL  rivors of  TTlAoonsiii .................. 

115 
161 

8 
3 

39 
50 

4 

171 

196 

9 
3 

9 
9 

1 

140 
181 

10 
9 

■ 

Total  Wiflfioimin         ....       ............... 

MDIKBSOTA. 

Saint  Croix  River: 

Stillwater 

90.0 

Marine  Mills 

10.0 

Total 

11 

4 

19 

1 

19 

100;  0 

Missisfiippi  River: 

Saint  Clond ................................... 

8 

1 
17 
9 

9 

1 
9 

i* 

19 
9 

5 

1 
93 
3 

4 
1 
4 

1 

1 

93 

3 

1 

}     *-^ 

Anoka 

M1nnofiI>oliS  T --- 

Tao 

HastlDin 

) 

Red  "WTnjr 

I            17^ 

LakeCitv 

{     "•' 

Winona.  ...................................... 

9 

J 

Total 

90 

99 

41 

31 

loao 

Total  Minnesota  ....— • 

39 

9G 

53 

1 

43 

'      - 

__^^__ 

IOWA. 

Mississippi  River: 

LansiuK 

9 
3 

1 
5 
1 
1 
3 
4 
1 
5 
3 
9 
9 
1 
1 

9* 

i 

3 

15 

4* 

9 

3 
3 

1 
8 
9 
1 
5 
8 
1 
7 
5 
3 
4 
9 
9 

i 

3 

1 

1 

9 
3 

14 

1.3 

McGregor 

6.0 

Gattenberff 

a4 

Dabaqae 

6.8 

Bellevae 

a7 

Sibala 

0.8 

Lyons 

ai 

Clinton 

39L4 

Comaucbe.. 

L3 

Davenport -. 

17.9 

MnscAlino         .        ....................... 

11.1 

Rnrlinflfton  ................................... 

4.0 

Fort  Madison 

6.1 

Montrose 

1.8 

Keokak 

9.0 

Total 

35 

97 

55 

6 

49 

100.0 

ILLmOIB. 

Mississippi  River: 

Savanna  

1 
9 
1 
1 
2 
9 
1 

i' 

9 

9 

1 
9 
1 
1 
5 
4 
9 

1 

1 

i' 

9 

1 

3* 

3 

1 

1.6 

Fnlton 

3.3 

Albany 

5.0 

Port  Byron 

3.0 

46.7 

Moline 

36.0 

Qnincv ...... 

5.4 

Total 

10 

5 

16 

3 

10 

loao 

1CI860UBI. 

Mississippi  River: 

HAPDihnl    .r...... 

1 

1 

1 

9 
9 

9 

1 

64.0 

Loaisiana 

3&0 

Total 

9 

1 

4 

3 

.     .  ■  ■ 

loao 
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CamparaHve  atatemmt  of  the  Lumber  Produeis  of  Miehigany  ^— Continned. 


1 

1 

Kinds  of  saws. 

6 

Lumber  distariett  and  plMMW. 

1 

1 

1 

i 

g'O 

& 

BBCiinTUUkTIOH. 

Ifioblfcui » 

450 

161 

39 

35 

10 

8 

197 

50 

iw 

97 

5 

1 

564 

106 
53 
55 
16 

4 

61 
9 
1 
6 
3 

448 
181 
43 
49 
10 
3 

50  3 

WitcoDsin 

522.0 

MiniieMta 

8.2 

Iowa.... 

6.0 

lUinoto 

1  9 

>f1im«m1 ....    .......        .      . 

0  6 

T^piwr  Lakm 

SOd 
810 
»7» 

112 

110 

14 

948 
310 
330 

61 
13 
19 

951 
960 
923 

45.5 

R^!^!!;::::::::::;::;;::;::::;::::::::::::: 

39  0 

T^Hrotds. .  .....      . 

15.5 

Miesiflsfppl  Biver  above  Iowa  line 

39 
47 

93 
33 

45 
75 

9* 

34 
62 

40  2 

HlMissippi  BiTcr  below  Iowa  line 

59.8 

Total  Misslsrippi  River 

TO 

IS 
21 
13 
33 

9 
43 

55 

8 

% 

1 

19 
4 

190 

95 

38 
90 
47 

11 

49 

9 

9 

1 

1 

96 

95 
37 
15 
35 

15 
37 

100  0 

Saint  Croix 

17  8 

Chippewa 

5.0 

Bia™.: .:;;;;;...;;...;.:::..;:::: ::..: 

61 

Wisconsin   

9  2 

Mf^norainee 

10  2 

Wolf 

9  2 

Total  ilTers 

1210 

110 

310 

13 

9^0 

100  0 

General  total 

710 

242 

1008 

93 

749 

100.0 

IL-CAPACITT,  AND  FEET  OF  LUMBER  aA.WED  IN  1874,  1875,  AND  1876. 


Lnmber  diatrioti  and  placet. 


Season  capac- 
ity (di^  ai 
ing). 


Lnmber  manufactured  during  the  season. 


1674. 


1875. 


Lowes  hxchioan:  Smtttm  Short. 

Detroit 

Port  Huron , 

Port  Crescent,  Port  Austin,  and  Cassville. 

Total  below  Saginaw  Riyer 

Saidnaw  City 

East  Saginaw 

Bay  City,  d^ 

Total  Sagina;w  YalLey 

Alpena 

Duncan  City 

Cheboygan 

Total  above  Saginaw  River 

Total  eastern  shore 

LowBB  HiomoAir    WtUmShon, 

Traverse  City 

Frankfort 

Hanistee 

Ludington 

Pentwater • 

Montague 

WhitSaU 

•  36  F* 


46,000,000 
34,000,000 
33,000,000 


113,000,000 


80,000,000 
18,600,000 
17, 000, 000 


65,600,000 


94,000,000 
19, 800, 000 
23,950,000 


67,050,000 


154. 500, 000 
226,000,000 
337,500,000 


117,826.000 
142, 866, 000 
247,376,505 


130,472,000 
150.  .n78, 267 
950,383,290 


718,000,000 


508,068,505 


531,433,557 


90. 000, 000 
27,000,000 
24,000,000 


75,845,000 
10,000,000 
19, 500. 000 


82,800,000 
16,000,000 
13,400,000 


141, 000, 000 


105,345,000 


112,900,000 


979,000,000 


679, 013, 505 


710,683,557 


93,000,000 
46,000,000 
197,000.000 
193,000,000 
99,000,000 
63.000,000 
^38,000,000 


11,000,000 
91,000,000 
159,507,864 
92,925,000 
11,500,000 
39,800,000 
11,500^000 


19,800,000 
96,000,000 
160,895^655 
94,600,000 
18,450,000 
38,400.000 
87,000,000 


Digitized  by 


12.900,000 
15, 500.  OCO 
91.000,000 


46,':  00, 000 


191, 321. 000 
159, 022, 000 
257.008,000 


537, 351, 000 


64, 800, 000 
20,000,000 
93,000,000 


127, 800, 000 


713, 851, 000 


15,000,000 
29,600.000 
146,424,206 
104,723,917 
13. 100, 000 
48.500.0  0 
31,100,000 
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Comparative  statement  of  the  Lumber  Products  of  Michigan,  ^. — ContiDned. 


Lamber  distiiott  and  plaoes. 


SeMonoapaO' 
ity(d»yww. 
ing). 


Lumber  mannfkctiired  during  the 


1874. 


1875. 


1876. 


LowsB  MiCHiQAiT— Contlncd. 


Muskegon  .... 
Spring  Lake  . . 
Perryeburg  ... 
Grand  Haven . 
Saagataok .... 
South  Haven. . 


387,000.000 
48,000,000 
12,000.000 
63,500,000 
13,500,000 
6,000,000 


309,900,000 
S8, 000, 000 

6,500,000 
44,464,000 
11,000,000 

4,S50,000 


345^400,000 
30,500,000 

9,000,000 
48,600,000 
17,000,000 

6,780,000 


303.834,000 

83,500,000 

3,500.000 

^500^000 

9.750,000 

3,500,000 


Total  western  shore 

Total  both  shores  Lower  Peninsula  .... 

JAMS  qfraibroad, 

Chicago  and  Michigan  Lake  Shore  Railroad  >. 
Detroit  and  Bay  City,  and  Chicago  and  Lake 

Huron  Railroads* 

Putroit  and  Milwaakea Railroad* 

Detroit.  Lansing,  and  Lake  Michigan  Rail- 
roads—Main line 

Stanton  branch , 

Flint  and  Pere  Marquette  Railroad*— 

Flint 

Other  places , 

Grand  Rapids  and  Indiana  Railroad*— 

Above  Grand  Rapids , 

At  Grand  Rapids 

Grand  Rapids,  Newaygo,  and  Lake  Shore 

Railroader?. ..T.. , 

Jackson,  Lansing,  and  Saginaw  Railroad  * 

Saginaw  Valley  and  Saint  Lonis.  and  Chicago, 
baginaw,ana  Canada  Railroads* , 


1,040,000,000 


744,946,864 


841,955,855 


76S,  432. 193 


3,0^000,000 


1,433,960,459 


1,553,639,418 


1,476.883,183 


98,000,000 

180,500,000 
37,000,000 

109,500,000 
104,000,000 

66,000,000 
156,000,000 

830,100,000 
72.500,000 

34,000,000 
173,000,000 

68.500,000 


40,615,000 

48,500,000 
17,000,000 

88,750,000 
37,950,000 

50.875,000 
39,800,000 

68,500,000 
43,500,000 


60,050,000 
16,500,000 


59,700,000 

65,100,000 
18,500,000 

59.100.000 
45^850,000 

39,927,000 
48,330,000 

98.175,000 
49,650,000 

14.800,000 
90,750,000 

16,100,000 


39,800,000 

51,500,000 
14,950.000 

51,850,0C0 
48,330.000 

42,035,000 
31.200,000 

00,850,000 
36,800,000 

14,850.000 
82,150,000 

8,800,000 


Total  railroad  linea  Michigan  . 
Total  Lower  Peninsula 


1,269,100,000 


450,840,000 


599,988,000 


505,335.000 


3,881,100,000 


1,874,800.450 


3,153.621,413 


1.981,618,183 


MiOBiOAH:  Vpper  Pmitttuia, 


Cedar  Fork  . 
Ford  River. . 
Escanaba ... 
Masonville.. 


10,000,000 

83,500,000 

5.500,000 

11,000,000 


9,000,000 

18,835.000 

4,135,000 

825,000 


8,500,000 
19,075,000 
4,350,000 
8;  850, 000 


9,  SOD,  000 
19,300,000 
4,850.000 
1,300,000 


Total  shore  of  Lake  Michigan . . 
Menominee  River** , 


SO,  000,  OOO 


31,575,000 


34, 175, 000 


34,350,000 


161,500,000 


134.368,464 


117,505,803 


141,985,870 


I  Along  the  southwest  part  of  Lower  Peninsula,  near  Lake  Michigan,  from  New  Buffido  to  Pent  Water, 
170  miles;  with  a  line  from  Holland  to  Grand  Rapids,  25  miles,  and  from  Muskegon  to  Big  Rapids,  55 
miles;  total  850  miles.  In  the  counties  of  Berhen,  Van  Bnren,  Allegan,  Ottawa,  Kent^  Muskegon, 
Ocfaoa,  Newaygo,  and  Mecosta. 

*  Detroit  and  Bay  City  Railroad,  operated  as  a  division  of  the  Michigan  Central  Railroad,  and  runs 
ft-om  Detroit  to  Bay  City,  183  miles,  with  a  branch  tnm  Lapeer  to  Five  Lakes,  6  miles;  total.  139  miles 
Near  the  eastern  border  of  the  State,  in  the  counties  of  Wayne,  Maoomb,  Oakland,  Lapeer,  Tuscola,  and 
Saginaw. 

The  Chicago  and  Lake  Huron  Railroad  runs  from  Port  Huron  to  Flint,  to  Valparaiso.  Ind..  881  milea 
The  part  embracing  the  lumber  is  toward  the  eastern  end. 

'Crosses  the  State  lh>m  Detroit  to  Grand  Haven,  189  miles,  through  the  oounties of  Wayne,  Oaklaadj 
Genesee.  Shiawassee,  Clinton,  Ionia,  Kent,  and  Ottawa.  The  lumbering  inolnded  in  the  tablo  is  located 
in  the  interior,  west  of  the  center. 

*From  Detroit  to  Howard,  164  milea.  and  a  branch  fh>m  Ionia  to  Stanton,  84  miles ;  total  188  miles.  In 
the  counties  of  Wayne,  Washtenaw,  Oakland.  Livingston,  Ingham,  Clinton,  Ionia,  Kent,  and  Mnntimlni. 
The  lumber  stations  are  chiefly  near  the  northwestern  end,  and  on  the  Stanton  branch. 

*  From  Toledo.  Ohio,  to  Ludington,Mich.,  279  miles,  with  a  branch  from  Flint  to  Otter  Lake,  19  milea, 
and  from  East  Saginaw  to  Bay  City,  13  miles;  total  311  miles.  The  lumber  stations  are  ohietly  at  Flint 
and  westward,  iu  the  counties  of  Genesee,  Saginaw,  Midland,  Isabella,  Clare,  Osceola,  Lake,  and  Mason. 

*  From  Grand  Rapids,  Mich.,  to  Richmond,  Ind.,  234  miles,  and  from  Grand  Rapids  to  Petoskey,  100 
miles ;  with  branch  from  Walton  to  Traverse  City,  26  miles ;  total,  450  miles.  Lumber  stations  at  and 
above  Grand  Rapids. 

'  From  Grand  Rapids  to  Big  Rapids,  67  miles.    In  the  oonnties  of  Kent,  Mecosta,  and  Montcalm. 

*  From  Jackson  to  Bay  Ci^,  121  miles.  Operated  as  a  division  of  the  Michigan  Central  Raiirood. 
In  the  oounties  of  Jackson,  Ingham,  Clinton,  Shiawassee,  and  Saginaw.  Lumbw  stations  northward 
from  Lansing. 

*  Saginaw  valley  and  Saint  Louis  Railroad,  from  Tittabawassee  westward  to  Saint  Louis,  38  miles 
In  Saginaw  and  Gratiot  Counties. 

Chicago,  Saginaw  and  Canada  Railroad,  ftom  Saint  Louis  to  Cedar  Lake,  80  miles.  In  Gratiot  and 
Montcalm  Counties. 

'*  The  Menominee  River  is  on  the  line  between  Wisconsin  and  Miohigan.  As  w»  hare  no  means  for 
locating  these  mills  by  States,  they  are  included  in  Michigan. 
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Comparative  statement  of  the  iMikber  Products  o/MuMgan,  ^c— Continned. 


Lumber  diBtricts  and  places. 


MiCBiOAK— Centiniied. 


Hiirqiiette . 
Isbpemiiig. 


Total  Lake  Superior  sbore . 

Total  Upper  Peninsula 

Total  M^i>h^c^n ............ 

wisoovsnr. 


Peshtif^ 

Oconto 

StUes 

Penaaukee 

Bi«(  and  Little  Suamico  . 

Depere 

Green  Bay 

Uttle  Sturgeon  Bay  . . . . 
Sturgeon  Bay 


Total  Green  Bay  shore 

lAnesqfraUroad. 

Oreen  Bny  and  Minnesota  SaHroad^'. 
•Wisconsin  Central  Ttailroad" 


Total  of  two  aboTc-named  railroads . 

Stvtn* 

WolfKiver: 

Fonddu  Lao 

Oehkosh 

Above  Oehkosli 


Total  Wolf  Hirer. 


Saint  Croix  (Wisconsin  side) : 
Hudson 


Chippewa  River: 

Yanrille 

Chippewa  Falls . 
Badger's  Mills.. 

Ean  Claire 

Meridian 

Menomonee 

Downsville 


Total  Chippewa  RiTer . 


Black  River: 

Black  River  Falls.. 
La  Crosse 


Total  Blaok  River... 

Wisconsin  River: 

Above  Stevens'  Point.. 

At  Stevens'  Point 

Below  Stevens'  Point .. 


Total  Wisconsin  River. . 


3,505,100,000 


Season  capac- 
ity (day  saw- 
ing). 


10,500,000 
3,000,000 


12,500,000 


334,000.000 


3.035,343.923 


40,000,000 

83,000,000 

8,000,000 

8,000,000 

33,000,000 

15,500,000 

0,000,000 

11,000,000 

13,500.000 


307.000,000 


34.500.000 
72,500,000 


107,000,000 


75,000,000 
118,000,000 
6:*,  500. 000 


358,500,000 


3,000.000 


3,500,000 

47.500.000 

10,000,000 

157,500.000 

8,000.000 
75,000,000 

9,500,000 


311,000,000 


6,500,000 
94,500,000 


101,000,000 


85,500,000 
39,500,000 
07,000,000 


333,000,000 


Lumber  manufactured  during  the  season. 


1874. 


3,500,000 
1,000,000 


4,500,000 


160.443,464 


3,311,903,214 


34,300,000 
54,.'S00,000 
6,000,000 


4,600,000 

'io,'666,*ooo 


109,400,000 


4,000,000 
7,275,000 


11,375,000 


50,435,000 
93,150,000 
32,000,000 


175,585,000 


8;  000, 000 


53,500,000 
13,000,000 
147,199,040 
5^500,000 
65,000,000 


383,199,040 


4,500,000 
58,750,000 


63,350,000 


31,600,000 
80,500,000 
30,350,000 


71,350,000 


1875. 


5,800,000 
1,800,000 


7,600,000 


159,280,802 


36,500,000 
58,000,000 
7,000,000 
5^000,000 
400,000 
6, 400, 000 
6,000,000 


7.500,000 


126,800,000 


6,600,000 
83,100,000 


29,700,000 


37,837,000 
87,800,000 
38,100,000 


163,737,000 


1,350,000 


34,700,000 
10,000,000 
130,377,000 
8,000,000 
69,000,000 
12,000,000 


264,077,000 


4,000.000 
58.000,000 


62,000,000 


50,500,000 
17,500.000 
51,600,000 


119,600,000 


1876. 


6,850,000 
1,450,000 


8,300,000 


184,635,870 


2,168,253,993 


39,000,000 
62,500,000 


6,000,000 
13,500,000 
3,750,000 


9,000,000 
5,500,000 


13a250,000 


17,700,000 
31,530,000 


49,230,000 


34.845^077 
77,000,000 
26,800,000 


138,645,077 


1,687,000 


600,006 
43.000,000 
10,000,000 
111,556,320 
8, 710,.  679 
72,000,000 
10.000,600 


255.866,999 


1.300,^000 
69, 552;  747 


70.P52,747 


61.600,000 
23,300,000 
55,800,000 


130,700,000 


»  From  Green  Bay  westward  across  Wisconsin  to  the  Mississippijat  BlufT  Siding,  opposite  Winona, 
and  to  La  Crosse,  244  mUes.  In  the  counties  of  Brown,  Oatogamie,  Waupaca,  Portage,  wood,  Jackson, 
Trempealoan.  Buffalo,  and  La  Crosse. 

>*  From  Milwaukee  to  Ashland,  on  Lake  Superior,  351  miles :  fhnn  Hilbert  to  Green  Bay.  27  miles ; 
aad  frotp  Stevens  Point  to  Portage,  71  miles;  total,  449  miles.  In  the  counties  of  Milwaukee,  Osaukee^ . 
Sheboygan,  Calnmot,  Brown,  Winnebago,  Outagamie,  Waupaca,  Portage,  Wood,  Marathon.  Taylor, 
Chippewa,  and  Ashland.  North  of  Stevens  Point  this  road  has  been  recently  completed  through  a 
dense  forest,  which  will  hereafter  give  a  very  largely  increased  production.  There  are  at  time  of 
writing  (September,  1877)  about  24  saw-mills  on  the  line  of  this  road.  An  extended  account  of  the 
ttmber^resources  of  this  rood  will  bo  found  in  the  Northwesttm  iMWibtrman  for  September  89, 1877. 
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Comparative  Statement  of  (he  Lumber  Produetti  of  Michigan,  fo, — Continaed. 


Lamber  diatricts  and  placet. 


Season  capac- 
ity (day  Mw« 
lug). 


Lumber  mannfactored  daring  the  i 


1874. 


1875. 


1878. 


HiBsissippi  River: 

Alma,  Baffitlo  Ckran^ 

Glen  Haven,  Grant  Connty 
Caasville,  Grant  Coonty ... 

Total  Miaaisaippi  River.. 

Total  Rivera  'Wiaoonain.. 

Total  Wiaoonain 

MDINBBOTA. 

Saint  Croix  River: 

Stillwater 

Marine  Milla 

Total  Saint  Croix  River.. 

Hiaaiaalppi  River: 

Saint  Clond 

Anoka 

Mlnneapolia 

Haatinea 

Red  "Wing 

Lake  City 

Winona 

Total  Mlaaiaaippi  River. . 

Total  Minneeota 

IOWA. 

Mlaaiaaippi  River: 

Lansing 

McGregor 

Gottenberg 

Dnbnqae 

Bellevne 

Sabola 

Lyona  

Clinton 

Camancbe 

Davenport 

Moacatine 

Barlington 

Fortluidiaon 

Montroae 

Keokuk 

Total  Iowa 

nxiNOiB. 

Mlaaiaaippi  River: 

Savannah 

f^ilton 

Albanv 

Port  Byron 

Rocklaland 

Moline 

Quincy 

Total  niinoia 

1I1880UIIL 

Mlaaiaaippi  River: 

Hannibal 

lioniaiana... 

Total  Miaaonri 

BBOAPiruui'noir. 

Michigan 

Wiaconain 


7.500,000 
3,500.000 
1,500.000 


0.000,000 
1,500,000 
1,500.000 


12,500,000 


9,000.000 


008,000,000 


594,384,040 


619,064.000 


1,383,000,000 


715,059,010 


776.164,000 


77,500,000 
11,500,000 


93.000,000 
6,300,000 


64,770.000 
9,500.000 


80,000,000 


58.300,000 


74,870,000 


14,500.000 

4,500,000 

175,000,000 

15.000.000 

12,000,000 
1.500.000 

24,500,000 


187,303,083 

8,000,000 

7,000,000 

1.000.000 

25,000,000 


5.300,000 

3.900,000 

153.269,000 

7,500.000 

11.300,000 

50,000 

20,650,000 


247,000,000 


288,308,098 


201,169.000 


336,000,000 


286,503,022 


875.439.000 


19,500,000 
25.000,000 

2.000,000 
30.500.000 

5.000,000 

3,500,000 
41,000,000 
117,000.000 

6.000,000 
54,000.000 
41,000,000 
15.000,000 
20,000,000 

8,000,000 
10,000.000 


11,500,000 


12,600.000 


2.200,000 
23,000,000 
77,165,000 

4,000,000 
38,500,000 
37,000,000 

8,600,000 
14,000,000 

2.000,000 

6,000,000 


4,500.000 
16,500.000 

1.000.000 
14,000.000 

2.250,000 

2,550,000 
30,500.000 
65,218,000 

5.000.000 
43,550.000 
38.000,000 
11,875.000 
11,500,000 

4.500,000 

7,000,000 


390,500,000 


236.565.000 


277,913,000 


9,500, 
17,500, 

3,000. 

3.500, 
35.000, 
25,00(». 

8,000, 


5,400,000 


16,000,000 
19,925,000 


1,485,000 
6,300,000 
2,500,000 
1,800,000 
27,000,000 
14.000,000 
3.500,000 


94.500,000 


41,385,000 


56,585,000 


12,000,000 
7,000,000 


6,000,000 


7,000,000 
4,000,000 


19,000,000 


6,000,000 


11,000,000 


5,000,000 
2,000,000 
1,000,000 


8,000,000 


614,751,823 


802.331.823 


50,134.000 
5,97^000 


65.100,000 


7.800,000 

4,000,000 

191,950,000 

7,000.000 

10,200,000 

350,000 

24,000,000 


245.300.000 


310.40C00O 


3.^00,000 
18,000.000 

1,250,000 
20.400.000 

2.250.000 

2,500,000 
24.500,008 
97,217,000 

4.000.000 
51,890.000 
33,500.000 
12.090,000 
18,500,000 

5,500^000 

6,100,000 


301,367,000 


1,000,000 
2,000,000 
3.000,000 
1.400,000 
20,500.000 
23,000.000 
3,800,000 


63,100,000 


8,000,000 
4,600^000 


12,600,000 


3,505,100.000  3,035,243,083  2,311,909;214  2.106.253,9 
1,823,000,000   715^050,040  1  776^164,000   802;231,g 
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Comparative  statement  of  the  Lumber  Products  of  MicMgany  ^c. — Continned. 


Lumber  distrioto  and  places. 


Season  capac- 
ity (day  saw- 
ing). 


Lumber  manu  factored  during  the  season. 


1874. 


1873. 


1876. 


Minnesota 

Iowa 

Illinois 

Missouri 

Upper  Lakes 

Birors 

Bailroads 

Mississippi  Biyer  (above  Iowa  Une) 

Mississippi  Biver  (below  north  line  of  Iowa) 

Total  Mississippi 

Total  Mississippi  and  tributaries 

General  total 


336,000,000 

300,500,000 

94.500,000 

19,000,000 

2,281,500,000 
1, 919,  SCO,  000 
1,376,100,000 


286,503,023 

236,565,000 

41,325,000 

6,000,000 

1, 569, 435, 459 

1,289,145.520 

462, 115, 000 


275,439,000 

277,943,000 

56,585,000 

11,000.000 

1,721,214,412 

1,358,136,802 

629,682,000 


310, 406, 000 

301,367,000 

63, 100, 000 

12,600,000 

1, 657, 183, 123 

1,435,210,693 

554,565,000 


259, 500, 000 
504,000,000 


228,303,022 
283,890.000 


210,169,000 
345,528,000 


253, 300, 000 
377,067,000 


763,500,000 


512, 193, 092 


555,697,000 


630, 367. 000 


1, 489, 500. 000 


989, 192, 063 


1,076,894,000 


1, 154, 570, 746 


5, 568, 100, 000 


3, 320, 695»  985 


3,709,033.214 


3,655^958,816 


Production  oflSTT,  at  some  of  the  principal  lumbar^manufactmring  places  vpon  the  Missis- 
sippi Biver  and  its  tributaries  and  the  Green  Bay  Shore^  etc, 

[From  the  Northwestern  Lumberman,  January  26, 1878.] 


Places. 


Saws. 


mSSISaiPPI  BIYBB  AND  TBIBUTABIB8. 


Above  Minneapolis : 

Saint  Clond,  Minn.. 

Anoka,  Minn 

At  Minneapolis,  Minn. 
Below  Minneapolis: 

Hastings,  Minn 

Bed  Wing,  Minn... 

Lake  (}itT,  Minn... 

Alma,  Wis 

"Winona,  Minn 


Total  for  Upi>er  Mississippi . 


Above  Dnbuoue: 

Lansing,  towa 

McGregor,  Iowa 

Prairie  du  Chlen,  Wis  . 

Glen  Haven,  Wis 

OQttenburg,Iowa 

Cassville,  Wis 

At  Dubuque,  Iowa 

Bellevue,  Iowa 

Savanna,  111 

Sabula,Iowa 


Lyoue,  Iowa . 

Clinton,  Iowa 

Fulton,  111 

Comanche.  Iowa. .... 

Albany.Hl 

Port  Byron,  HI 

Davenport,  Iowa .... 

Bock  Island,  HI 

Moline,Ill 

Muscatine,  Iowa  .... 
Burlineton,  Iowa — 
Fort  Madison,  Iowa . 

Montrose,  Iowa 

Keokuk,  Iowa 

Quincy,  HI 


30 


21 


14,500,000 

19, 500,  OOO 

160, 000, 000 

15,000,000 

12,000,000 

1,500,000 

7,500,000 

24,500,000 


12,100,000 

17, 559, 688 

111,215.403 

8,000,000 

10, 750, 000 

800,000 

2,000,000 
19, 700, 000 


33 


254,500,000 


182, 125, 084 


12,500,000 
15,000,000 
10,000,000 
3,50^.000 
8,00<iJHKJ 
l,50ii,"<*C> 
30,50ii,mw 
5,001 1.  <^O0 
3,5af.  I'M 
3, 50!  ►,<»«) 
41,00(>,  I'lm 
113,00(f,  i^<)0 
17,50<Anl)0 

6,00l^o[)0 

3,0Oi»J'P0 
3,50ii,m)0 
54,00r'j:>(]Q 
35,(K)<*  ^'flO 

25, 00(^,1 -no 

41, 00: 1. 1X0 
15,001^1100 

20,00l^  (Kio 
8,0015  J  mo 

lO.OOii,  f'Of.i 
8,001.1.  <iWi 


3,075,000 
10. 180, 000 
5,800,000 


1,000.000 

1. 000. 000 

21,250,000 

1,500,000 


1,300,000 

10, 600. 000 

57, 796,  bin 

3,506,708 

1,700.000 

2,000,000 

1, 000. 060 

41, 965, 185 

21,600,000 

17, 000, 000 

25, 400, 000 

1,250.000 

17.000,000 

3, 398, 880 

4, 750, 000 

3,253,000 
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Production  of  1877,  ^c. — Continned. 


1 

«•-•• 

If 

ii 

PUOM. 

1 

1 

1 

1 
1 

85 

5| 

▲t  Hannibal,  Mo 

1 
1 

1 

8 
8 

8 
1 

19.000,000 
7.000,000 

7,500.000 
3,600,000 

LooiaianA,Ho 

Total  for  mnin  river 

79 

58 

190 

8 

93 

759,500,000 

959,840,494 

«         . 

BAIMT  CBOIX  BIYXB. 

StUlwftter,  Minn 

13 

4 

13 

1 

13 

93,000,000 

53,341.039 

VanviUe,  "Wis 

1 

5 

1 

11 

1 
1 

'"'h' 
1 

10 

...... 

19 
8 

1 

1 

9 

1 

18 

1 
7 

3,500,000 

47,500,000 

10,000,000 

157,500,000 

8,000,000 
84,500,000 

500,000 
17,450,009 

4,000,000 
65,175,970 

5.000,000 

Chippewa  Falls,  Wie 

Badger's  Mills,  Wia 

Eao'CIaire,  Wis 

Meridian,  Wis 

Menomonee,  Wis... 

64.991,408 

Total  for CblDiwirARiTer. ........... 

SO 

94 

38 

1 

37 

311.000,000 

157,046^678 

BLACK  BITKB. 

La  Crosse,  Wis 

10 
3 

6 

16 
4 

13 
9 

94.500,000 
6,500,000 

44,69^000 
4,600.000 

Black  Kiver  Falls,  Wis 

Total  for  Black  Rivw 

13 

6 

SO 

15 

101,000.000 

49,950.000 

WI8CONBIN  BIYEB,  WIB. 

Above  Stevens  Point......... 

19 

6 

17 

11 

...... 

90 

8 

84 

11 

90 
7 
15 

8 

99,500,000 
39.600,000 
107,000,000 
34.000,000 

57.670,000 
15,753,000 
50,500.000 
19,600,000 

At  Stevens  Point 

Below  Stevens  Point 

Wisconsin  Yalley  Bailroad,  &c 

Total  for  Wisoonain  Biver  Valley .... 

53 

1 

63 

50 

880,000,000 

143,5A0C0 

TotalMlssissippilUveraiid  tributaries 

177 

87 

854 

10 

808 

1.543. 500, 000 

863,001,139 

OBEKN  BAT  8H0BB. 

Above  Menominee: 

Masonville,  Mich 

1 
1 
1 
1 

...... 

1 
8 

1 
...... 

'""9 
...... 

1 
1 
3 

1 

5.000,000 

5,500,000 

91, 000. 000 

10,000,000 

1,900,000 

Escanaba.  Mich 

1,396,907 
11,  .500. 000 
5,000.000 

Ford  River,  Mich 

Cedar  Fork,  Mich 

Total  above  Menomin6^  Mich 

4 

4 

4 

3 

6 

41.500,000 

19,096,907 

Menominee  River: 

Menominee,  Wis 

8 

1 

10 
8 

10 

1 

1 

13 
8 

141.500,000 
90,000,000 

195.500,006 
17, 557, 000 

Marinette,  Wis x. ........... 

Total 

9 

IS 

u 

1 

15 

161,500,000 

143,057,000 

Below  Menominee: 

PeshtiKo,  Wis 

1 
6 

1 
1 
S 
1 
1 
5 
S 

8 
6 

a 

1 

3 

7 

1 
1 
3 
1 
1 
5 
3 

3 
13 

1 
1 
1 
1 
1 
8 
8 

40.000,000 
89.000.000 
8,000.000 
8,000,000 
15,000,000 
8.000.000 
6,000,000 
15, 500, 000 
13, 500, 000 

35,896,287 
37,300,000 

Oconto,  Wis 

Stiles,  wis 

Pensaokee.  Wla 

4,900.000 
6.500,000 

Snamico,  Wis 

"Big  Snmniro,  Wis .....  ^ .,  ^ 

6,500,000 
7,000,000 

Green  Bay.  Wis V.. 

Depere,  Wis 

1,700,000 
10,000.000 

Sturgeon  Bay,  Wis 

Total  below  Menominee 

SO 

11 

84 

94 

196,000.000 

109,796,9ef7 

Total  Green  Bay  shore 

33 

87 

39 

4 

45 

399,000,000 

971,879,494 

GBKEH  BAT  AKD  MIHN180TA  BAILBOAO. 

VarioQS  interior  mills,  Wisconsin 

9 

9 

6 

34,500.000 

18.100,000 

General  total  of  foregoing 

S19 

114 

308 

14 

950 

1,977,000,000 

1,159,980.698 
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The  2fbrthwefitern  Lumlerman^  of  March  30,  1878,  contains  elaborate 
statements  of  the  production  for  1877,  as  compared  with  previous  years, 
but  our  space  will  not  allow  of  their  insertion. 

The  construction  of  short  lines  of  railway,  designed  for  only  tempo- 
rary use,  and  chiefly  or  solely  for  the  bringing  of  logs  to  floatable 
streams,  or  to  mills  for  sawing,  has,  in  recent  years,  become  quite  com- 
mon in  the  great  lumber  regions.  About  a  dozen  such  roads,  averaging 
six  or  seven  miles  in  length,  and  some  of  them  with  narrow  gauge,  are 
now  in  use  or  under  construction  in  Michigan.  The  extreme  disappoint- 
ment and,  in  many  cases,  heavy  loss  occasioned  by  the  want  of  suiflcient 
snow  for  logging  in  the  winter  of  1877-^78  will  tend  to  increase  a  desire 
for  a  more  certain  and  controllable  means  for  regulating  the  supply.  It 
is  claimed  that  in  many  cases  the  cost  of  hauling  by  steam-power  is 
cheaper  than  by  teams. 

Portable  railroads  of  narrow  gauge,  easily  laid  down  and  taken  up, 
are  used  in  some  countries.  They  are  commonly  operated  by  horse- 
power, and  are  found  economical  and  effectual  both  for  drawing  fire- 
wood or  long  timber.  In  the  latter  case  two  small  trucks  are  used,  as 
far  apart  as  may  be  convenient.^ 

IOWA. 

This  is  essentially  Vkprairie  StatCj  its  originally  timbered  portions  being 
chiefly  limited  to  the  margins  of  the  smaller  streams,  and  to  broader 
belts  along  the  larger  rivers.  Wherever  there  were  bottom-lands,  with 
a  sufficient  amount  of  moisture  assured,  by  running  or  standing  water, 
there  were  trees. 

The  native  timber  flora  of  this  State  Is  mentioned  in  a  comparative 
table,  given  in  our  account  of  Nebraska,  showing  how  these  States  re- 
semble or  differ  in  regard  to  their  native  timber  growths. 

The  greatest  interest  has  been  taken  in  Iowa  in  regard  to  timber-plant- 
ing, through  its  State  and  local  agricultural  and  horticultural  societies. 
These,  from  an  early  period  of  their  operation,  have  devoted  much  at- 
tention to  the  subject  in  their  discussions,  and  have  given  place  to  many 
articles  in  their  published  transactions.  These  proc^ings,  and  to  some 
extent  their  results,  will  be  stated  in  the  following  pages. 

In  this  State,  as  in  others  of  the  prairie  region,  the  timber  question 
arises  in  the  beginning  of  settlement,  and  the  want  of  timber  products 
being  among  the  very  first  that  is  felt  by  the  emigrant,  his  attention  is 
naturally  directed  at  once  to  the  subject  of  supply.  The  timber  belts 
along  water  courses  were  in  very  many  cases  exhausted  in  the  early  years 
of  settlement,  and  supplies  of  lumber  have  been  brought  in  later  years 
from  regions  further  east  by  railroads.  But  neither  of  these  sources 
of  supply  are  sure  of  indefinite  continuance,  and  a  prudent  foresight 
has,  for  many  years,  led  careful  land-owners  to  take  measures  tending 
to  render  themselves  independent  in  regard  to  wood  for  fuel  and  farm 
purposes,  in  doing  which  they  at  the  same  time  enhance  the  probabilities 
of  success  in  agriculture,  by  acquiring  the  protection  needed  by  cattle 
and  crops. 

Thestanding^committeeon  forestry  of  the  Iowa  Horticultural  Society, 
in  January,  1872,^  referring  to  the  climate  as  it  was  when  settlements 

I  Perhaps  the  cheapest  and  simples  oontriTanoe  in  the  way  of  a  tram-road  for  Inmber  purposes,  on 
hard,  lovel  gronnd.  is  the  one  in  wnich  the  rails  are  simply  spmoe  on  tamaraok  poles,  kept  in  place  by 
stakes  on  pms,  and  without  cross-ties.  The  wheels  of  the  tmoks  hare  concave  jrroovea,  large  onoach 
to  fit  npon  the  poles  and  keep  their  places,  with  sufficient  allowance  for  difference  of  size.  They  are 
used  satisfactorily  in  some  parts  of  the  Inmber  regions  of  the  l^orthwest. 

*HorticuUural  Eeport,  1872,  p.  133. 
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began,  and  as  it  is,  bear  witness  to  the  foct,  which  they  declare  to  be 
within  the  knowledge  of  all  old  residents, — that  a  marked  change  for  the 
worse  has  taken  place  within  the  last  twenty  years.  The  rank  verdore 
of  the  native  prairies,  has  been  sncceeded  by  caltivated  fields ;  ponds 
and  marshes  are  now  dry,  and  the  exposure  of  the  soil  to  the  atmos- 
phere tends  to  promote  evaporation  to  a  degree  unknown  in  the  early 
days  of  settlement.  The  only  remedy  against  this  great  and  increasing 
evil  is  tree-planting  and  wind-breaks.  Convinced  of  this,  they  proceeded 
to  specify  the  kinds  of  timber  best  adapted  for  cultivation,  and  the  profits 
from  each,  being  substantially  the  same  given  elsewhere  in  this  report,  as 
the  authorized  instructions  of  the  society,  for  Uie  cultivation  of  timber 
trees. 

Prof  0.  E.  Bessey,  of  the  Iowa  Agricultural  OoUege,  in  remarking 
upon  the  climate  of  Iowa,  says : 

Onr  climate  is  a  dry  one,  snbject  to  great  and  sudden  changes  of  temperatnre.  These 
charaoteristics  of  dimate  liaye  niaob  to  do  with  the  modifications  which  every  botan- 
ist notices  in  the  plants  of  the  Northwest.  Oar  plants^  in  general,  are  rongher,  harsher, 
harder,  and  possessed  of  more  leaf-surface  than  their  relatives  in  moister  and  less 
changeable  climates.  What  these  climatic  and  other  conditions  have  done  for  the 
native  plants  they  will  do  for  the  introduced  ones,  and  if  any  particular  one  differs  too 
much  from  the  typical  Northwestern  plant,  or  for  some  reason  cannot  undergo  the 
modifications  which  the  aforesaid  conditions  tend  to  bring  abont^  then  that  plant  will 
die.  These  influences  of  climate  are  well  known  to  the  botanist  and  zoologist,  and 
there  can  be  no  reasonable  doubt  as  to  their  potency.  There  is  but  little  doubt  that 
one  great  and  preponderating  reason  why  the  ordinary  Eastern  evergreens  cannot 
be  mode  to  survive  when  planted  on  onr  open  prairies,  is  to  be  found  in  the  fact  that 
they  are  natives  of  moister  and  milder  climates.    The  same  may  be  said  for  the  apple. 

Alluding  to  the  fact  that  representative  or  corresponding  species  may 
sometimes  be  introduced  where  their  native  conditions  are  similar,  he 
suggests  that  evergreens  from  the  dry,  changeable  climate  of  the  Eocky 
Mountains  would  succeed  better  than  those  from  the  East,  and  that  the 
native  deciduous  trees  would,  in  the  long  run,  be  found  better  than 
those  sent  from  other  sections.  In  the  discussions  that  followed,  several 
speakers  dissented,  especially  in  regard  to  the  reliability  of  Eocky 
Mountain  evergreens  and  the  Norway  spruce. 

A  committee  of  the  State  Agricultural  Society,  in  1866,  issued  circu- 
lars for  the  purpose  of  procuring  information  upon  tree-culture,  and  pub- 
lished returns  from  over  thirty  counties,  with  details  of  methods  and 
results.  Opinions  diflered  somewhat  as  to  kinds  that  should  have  pre- 
ference, mode  of  planting,  &c.,  but  the  following  were  very  generally 
mentioned  as  adapted  to  the  soil  and  climate :  Cottonwood  (got  wit^ 
roots  from  sand-bars  in  rivers,  or  set  from  cuttings  of  last  year's 
growth),  soft  maple,  white  and  black  walnut,  ash,  cherry,  and  locust; 
although  in  some  counties  the  latter  had  been  given  up  on  account  of 
the  borers.  Of  evergreens  a  confidence  was  generally  expressed  in  the 
red  cedar,  balsam  fir,  and  ITorway  spruce,  and  so  far  as  trial  had  been 
made,  the  larch  succeeded  admirably.  The  soft  maple,  cut  in  June,  and 
I)eeled.  had  been  found  a  good  fencing  material.  Cherry  posts,  well- 
seasoned  before  setting,  had  been  found  almost  as  durable  as  white  oak. 
There  was  no  difference  of  opinion  expressed  about  the  necessity  of 
thorough  preparation  of  the  soil  and  cultivation  two  or  three  years  to 
keep  down  wseds  and  grass.  The  majority  had  selected  two  or  three 
trees  of  native  species,  after  trying  several.  The  nut-trees  had  been 
found  uncertain  in  transplanting,  and  should  be  planted  where  they 
should  stand.  Quite  a  number  planted  corn  with  the  trees,  the  benefits 
being  economy,  shelter  from  the  young  plants  in  summer,  and  support 
against  snows  in  winter.    Profits  began  to  be  realized  from  plantations 
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in  eight  or  ten  years,  and  a  grove  of  ten  acres  kept  inclosed,  wonid  in 
ten  years  and  afterward,  keep  a  family  supplied  with  fuel  permanently. 

The  Cottonwood,  poplars,  and  willows  had  been  planted  satisfactorily 
for  fences.  The  great  value  of  white  ash  timber  and  the  facility  with 
which  it  could  be  cultivated  was  especially  noticed  by  several.  An  opin- 
ion unfavorable  to  trimming  was  expressed  by  most  who  preferred  leav- 
ing the  operation  to  nature.  They  would  generally  plant  close  in  the 
rows,  thinning  out  from  time  to  time  as  the  trees  became  larger. 

A  correspondent  in  Webster  County,  with  the  view  of  testing  the 
qualities  of  different  kinds  of  timber  for  live  fences,  set,  in  1863,  about 
twenty  rods  of  each  of  the  following,  viz :  Cottonwood,  Lombardy  pop- 
lar, silver  maple,  balm  of  Oilead,  and  three  kinds  of  willow,  in  rows  9 
inches  between  plants,  and  sowed  some  locust-seed.  The  tirst  season 
the  Cottonwood  grew  7  feet,  the  poplars  4,  the  maple  and  balm  3,  the 
white  willow  3^,  and  other  willows  2 ;  while  the  locust  was  still  less. 
The  next  spring  he  cut  down  the  cottonwood  to  3^  feet,  and  the  second 
season  they  were  12  to  15  feet  high.  The  growth  of  timber  was  in  about 
the  same  proportion  as  before.  In  the  third  spring  he  transplanted 
several  of  each  variety,  and  found  that  they  grew  much  faster  when  not 
crowded  together.  The  growth  of  all  left  in  the  rows  was  quite  small, 
except  the  white  willows.  The  cottonwoods  did  not  grow  6  inches, 
which  proves  that  they  will  not  bear  crowding.  His  experiment  showed 
that  the  white  willow  was  the  only  kind  that  would  grow  close  to- 
gether. Having  settled  these  facts,  he  set,  in  the  spring  of  1865,  700 
rods  of  live  fence,  and  the  growth  in  1866  was  15  feet,  and  perfectly  uni- 
form. He  did  not  prune.  A  grove  of  cottonwood  and  Lombardy  pop- 
lar set  in  the  spring  of  1866  was,  by  the  middle  of  September  of  the  first 
year,  on  an  average,  4  feet  high,  and  some  of  it  six. 

The  Iowa  State  Agricultural  Society,  in  1870,  offered  a  premium  of 
$1,000,  to  be  paid  in  1881,  for  the  best  10  acres  of  artificial  timber.  In 
1875  it  was  stated  that  four  competitors  had  entered,  and  annual  reports 
are  made  showing  management  and  condition. 

Efforts  were  made,  in  1871,  to  learn  how  much  planting  had  been 
done  in  Iowa  under  the  act  for  encouraging  the  growth  of  timber,  but 
with  little  result.  The  law  was  either  not  known  or  not  regarded  as  an 
inducement  to  planting.  One  person  in  Appanoose  County  had  planted 
30,000,  and  another  in  Lyon  County  250,000. 

An  act  for  the  encouragement  of  horticulture  and  forestry,  approved 
April  6, 1872,  in  granting  $1,000  annually  to  the  State  Horticultural 
Society,  required  that  $200  of  this  sum  should  be  awarded  in  premiums 
for  the  growing  of  forest  trees  in  the  State. 

In  1873  twenty-one  premiums  were  offered  for  the  planting  of  trees 
and  tree  seeds  in  permanent  timber  plantations  Or  belts,  the  number  of 
trees  living  to  be  ascertained  by  actual  count  at  the  end  of  the  next 
October.  It  does  not  appear  that  any  awards  were  made  upon  them. 
In  1874,  and  annually  since,  the  society  has  offered  eighteen  premiums 
for  forest-tree  planting — ^three  each  for  the  following  classes,  viz : — all 
species,  greatest  numt^r  in  groves ;— evergreens  and  larch  in  plantations 
or  belts ; — ash  trees ; — nut-bearing  trees,  including  oaks ; — black  wild 
cherry,  elm,  maple,  box-elder,  and  birch ;  and  cottonwood,  basswood, 
willow,  poplar,  and  other  soft  wood  trees.  The  regulations  afibrd  sug- 
gestions as  to  methods,  and  were  as  follows : 

1.  Persons  competing  for  preminmsmnst  designate  the  class  for  which  they  compete 
as  for  greatest  number  soft  wooded  trees,  greatest  number  of  evergreens  and  Jarch,  &c« 
A  plantation  may  consist  of  a  single  yariety  euomerated  in  class,  or  all  the  kinds  men*, 
tiuued. 
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2.  Additional  plantations  mnst  be  made  for  each  separate  entry  for  preminms.  In 
other  words,  a  person  awarded  a  premium  in  one  class  will  not  be  entitled  to  a  premium 
on  the  same  trees  in  another  class. 

3.  The  plantations  competing  for  these  premiums  must  be  made  with  rooted  seed- 
lings or  plantSi  with  the  exceptions  here  mentioned.  Of  willows  and  soft-wooded 
trees,  growing  readily  fix>m  cuttings,  strong  cuttings  may  be  used.  Also,  in  the  clasa 
of  nut-bearing  trees,  white  walnut  and  black  walnut  may  be  started  where  wanted  from 
seeds. 

4.  All  tree-seeds  and  cuttings  must  be  planted  in  permanent  timber  plantations  or 
belts  in  the  spring  of  1875.  The  plantations  must  not  be  made  at  a  greater  distance 
than  four  feet  each  way,  and,  when  counted,  there  must  be  at  least  2,300  trees  to  each 
acre.  The  plantations  competing  for  a  premium  must  be  on  one  fkrm,  but  need  not  be 
contiguous. 

5.  The  competitor  must  count  his  trees  in  the  presence  of  the  witnesses  between  the 
Ist  and  15th  days  of  October,  1875,  counting  only  those  which  are  alive  at  that  time. 
After  countinfff  competitor  must  make  affl&vit  before  a  Justice  of  the  peace  or  notary 
public  as  to  the  following  facts: 

(A.)  Whole  numher  of  trees  in  permanent  grove,  planted  in  spring  of  1875)  and  now 
alive.  (B.)  Name  and  number  of  each  kind  planted.  (C.)  How  planted.  (D.)  How 
cultivated.    (E.^  Cost  of  plantation.    (F.)  Averaee  size  of  each  species  of  trees. 

An  affidavit  shall  be  made  by  both  witnesses  of  the  counting,  and  the  officer  who 
administers  the  affidavit  shaU  certify  to  the  identity  and  credibility  of  the  competitor 
and  his  witnesses. 

6.  The  affidavit  prescribed  above  to  be  forwarded  to  the  secretary  of  the  State  Hor- 
ticultural Society,  Joseph  L.  Budd,  SheUsburg,  Benton  County^  not  later  than  Decem- 
ber 1. 

7.  Premiums  will  be  awarded  at  the  next  meeting  of  the  society,  at  the  City  of  Dea 
Moines,  on  the  third  Tuesday  in  January .^ 

The  growing  of  forest  trees  from  cuttings  in  lotoa. 

Mr.  J.  L.  Badd,  now  of  the  Iowa  State  Agricaltaral  College,  furDished 
for  the  State  Horticaltoral  Beport  of  1868,  p.  Ill,  an  article  upon  this 
subject,  from  which  we  condense  the  following : 

The  red  maple  {Acer  riibrum)j  silver  maple  (A.  dasycarpum)^  ash- 
leaved  maple  {Negundo  acerQ^des)^  cottonwoods  {Populus  monilifera  and 
angulata)j  balm  of  Oilead  (P.  halsamifera)^  Lombardy  poplar  (P.  dUatata), 
white  poplar  (P.  alba)^  sycamore  {Platanus  occidentalis)^  and  white  wil- 
low {ScUix  alba)j  will  grow  from  cattings^  and  all  thrive  on  the  Western 
f)rairies.  They  should  be  cat  early  in  winter,  before  severe  freezing,  in 
engths  of  about  one  foot.  They  should  be  chosen  from  three-fourths  of 
an  inch  to  an  inch  and  a  half  in  diameter,  and  the  lower  end  with  a  clean 
cut,  without  bruising  or  mashing.  Of  maples  the  two-year-old  wood  is 
best;  of  the  other  kinds  it  makes  but  little  difference,  if  the  growth  is 
free  and  healthy.  Tie  in  bundles  with  willows,  the  lower  end  nicely 
evened  so  that  when  placed  on  the  ground  in  spring  every  piece  will 
touch  the  moist  earth.  Pack  the  bundles  in  a  dry-go(^s  box  with  moist 
prairie  soil,  putting  the  box  where  it  will  not  get  too  dry  or  wet,  and 
will  not  freeze.  With  Ihe  first  warm  weather  of  spring  clean  off  a  spot 
under  an  old  hay-stack,  level  the  surface  carefully,  and  set  the  bundles, 
butt-end  down,  closely  together,  upon  the  fresh  moist  earth;  then  cover 
them  with  straw  so  as  to  keep  them  from  the  air.  By  the  time  the 
groni\d  gets  warm  enough  to  plant,  the  base  of  the  cuttings  will  be  soft- 
ened, and  most  of  them  will  have  emitted  small  roots. 

Plant  to  the  west  and  north  of  buildings,  but  do  not  plant  too  close. 
This  is  the  grand  fault  with  beginners.  Make  the  tract  for  yards, 
orchards,  ganlens,  &c.,  plenty  large  enough.  Mark  out  the  ^ound 
one  way  three  feet  apart    Plant  alternately  a  row  of  small  growing 

I  One  award  was  made  in  January.  1876,  to  Lawrie  Tatem,  of  Cedar  County.  This 
plantation  consisted  of  1,448  ash  (of  which  52  died);  337  European  larch  (42  died): 
306  Austrian  pine  (56  died) ;  274  white  pines  (70  died) ;  387  Scotch  pines  (19  died) ;  and 
256  Norway  spruce  (14  died). 
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com  with  a  row  of  cattings,  patting  the  latter  six  inches  apart  at  an 
angle  of  45^,  nsing  a  clean,  narrow  spade,  and  press  the  earth  firmly 
down  with  the  foot.  Cuttings  should  be  put  down  nearly  the  whole 
length.  When  they  start  allow  only  one  sprout  to  grow.  Cultivate 
carefully.  The  alternate  row  of  corn  will  nearly  pay  for  the  culture, 
and  the  following  winter  the  stalks  will  help  to  hold  the  snow  among 
the  trees.  It  can  be  seen  the  next  spring  how  the  plants  stand  in  the 
rows.  If  the  cuttings  are  prepared,  kept,  and  set  rightly,  nearly  all  will 
grow,  and  the  plants  taken  out  can  be  kept  and  set  in  other  ground. 
Allow  the  plants  to  stand  about  three  feet  apart.  It  many  have  failed 
transplant  others  to  their  places.  As  a  rule  it  is  better  not  to  trans- 
plant. The  plantation  should  be  carefully  cultivated  the  next  three 
Bummers,  after  which  the  trees  will  require  no  care. 

In  a  paper  read  by  Prof.  H.  H.  McAfee  before  the  American  Forestry 
Association  at  Philadelphia  in  September,  1876.  he  mentioned  the  fol- 
lowing species  of  deciduous  trees  (all  but  the  T^rolese  larch  being  native), 
which  he  regarded  as  of  proven  value  in  Iowa,  and  for  cheapness,  cer- 
tainty of  growth  and  value,  to  be  taken  in  the  following  order:  Black 
-walnut,  green  ash,  box-elder,  black  cherry,  honey-locust,  hickory-elm, 
Q^rolese  larch,  two-colored  oak  (Quenms  bioolar)  red  elm,  red  oak,  black 
birch.  In  the  order  of  abundance  planted  they  were,  silver-leaf  maple, 
white  willow,  cottonwood,  box-elder,  green  ash,  and  Tyrolese  larch.  Of 
evergreens,  none  had  done  better  than  white  pine  planted  among  de- 
ciduous kinds.  The  following  measurements  were  shown  by  seasoned 
specimens  exhibited  at  the  Centennial  from  Iowa : 

Chrowih  of  Iowa  woods. 


Bf«tAtdB, 


Acer  dasycarpmni 

ITegondo  aceroldes' 

Larix  Earopaea' 

XJlmiu  Amerioana> i 

Sallxalba* 

Castanea  veeca? 

JonipeniB  Virginiana'... 

JaglaoB  nigra* 

Haolnra  aniantiaoa* 


Inchet. 
0.97 
1.00 
0.46 
0.62 
0.48 
1.90 
0.74 
0.34 
0.59 
0.38 


Inches, 
a  75 
9.00 
4.13 
5.69 
4.38 
ia87 
a88 
9.95 
5.37 
7.95 


Species. 


Pinna  Tesinoaa' 

PyroB  Araericana' . . 

Popnlnn  alba* 

Sbepardla  arj^entea* 

Popnloa  alba' 

dilalata'.... 

Pinna  resinoea' 

Pyme  mains* 

oomninnis^ .  ■> 


1| 


Inches. 
0.54 
0.34 
1.48 
0.38 
1.28 
1.67 
0.56 
0.54 

aoo 


Inches. 
7.00 
5.87 
a88 
4.03 
9a  50 
19.75 
10.63 
17.88 
5.50 


>Iowa  ARrionltoral  College. 
'Mrs.  Simpson. 
*Mr.  Cnnningliam. 


KJ.E.  Whiting. 
»G.  B.  Brackett 
*JEL  C.  Baymond. 


'G.Wbod. 
•Henry  Avery. 
'David  Leonard. 


Ho  had  found  growing  native  within  the  State,  166  species  of  trees, 
Bhmbs,  and  woody  vines,  97  of  which  grew  to  4  inches  in  diameter  and 
over,  and  58  that  grew  to  a  foot  or  more.  The  largest  seen  was  a  yel- 
low cottonwood  6^  feet  across  at  the  stump,  and  furnishing  a  log  40  feet 
long,  scaling  over  8,000  feet  of  lumber.  He  recommended  planting 
belts  on  the  south,  west,  and  north  sides.  It  was  particularly  neces- 
sary to  shelter  trees  against  the  drying  southwest  winds,  which  were 
quite  as  injurious  as  those  &om  the  northwest,  being  warmer  and  more 
exhausting. 
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Encouragement  of  forestry  by  the  Iowa  State  Horticultural  Society. 

This  society,  in  1872,  began  to  offer  premiums  to  encoarage  tree- 
planting,  and  it  has  for  the  last  four  years  printed  annually,  for  gratai- 
tous  distribation  among  planters,  a  pamphlet^  containing  instructions 
for  procuring,  storing,  and  planting  of  seeds,  cuttings,  and  plants,  with 
hints  on  best  species  and  varieties,  modes  of  culture,  &c.,  for  artificial 
forests  and  shelter-belts  in  that  State. 

The  imiK)rtance  of  this  subject  has  been  also  frequently  discussed  for 
many  years,  as  well  in-  the  public  journals  as  by  speakers  at  agricul- 
tural and  horticultural  fairs,  so  that  it  may  be  truly  said  of  Iowa  that 
no  State  in  the  Union  has  so  generally  been  awakened  to  the  importance 
of  tree  planting.  In  fact,  the  great  prairies  needed  no  argument  to 
prove  the  desirability  of  plantiug,  as  well  for  fences  and  fuel  as  for 
shelter  and  ornament.  Tbe  statistical  result  of  these  labors  will  be 
fouud  on  another  page  in  this  volume.  Some  of  the  practical  sugges- 
tions of  the  Annual,  which  appear  to  be  of  more  general  interest  are 
here  given : 

Shelter-belts. 

These  are  'wind-breaks  for  the  shelter  of  domestic  animals  and  crops,  and  their  ad- 
vantages are  set  forth  by  Judge  C.  E.  Whiting,  one  of  the  committee  charged  with  the 
preparation  of  the  Annual^  from  his  own  experience  (perhaps  the  most  extensive  of 
any  person  in  tbe  conntry  in  this  branch  of  forestry)  as  follows : 

'*  I  have,  in  belts  aronnd  my  fields,  varying  from  sinele  to  twenty  rows  of  trees,  mostlj 
p^lanted  4.356  to  the  acre,  about  40  acres  of  timber.  The  trees  in  these  belts  vary  as  to 
time  of  planting ;  some  are  eighteen  years  old  and  some  only  one  year  planted ;  the 
greater  portion,  however,  are  from  five  to  twelve  years  of  age.  The  needed  thinnins 
of  these  belts  famishes  all  the  wood  that  is  wanted  on  the  farm,  inclading  stakes  and 
rails  to  keep  the  fences  in  repair,  posts  for  all  repairs  needed,  and  many  for  new  IWncea 
I  annually  build  in  extending  my  farm.  When  my  walnuts  get  a  little  larger  I  will 
have  all  I  need  and  many  for  sale.  There  is  not  a  stick  of  ne^ed  timber  on  the  farm, 
from  a  pea-brueh,  a  grapevine-stake,  or  a  binding-pole,  up  to  a  fair-sized  saw -log,  that 
cannot  be  had  from  my  groves,  without  cutting  a  single  tree  that  does  not  need  thin- 
ning out  from  the  groves. 

'^About  five  miles  of  my  timber  belts  are  so  planted  that  I  have  commenced  using  the 
standing  trees  for  fence-posts.  Where  a  tight  fence  is  not  needed,  with  the  use  of  the 
barbed  wire,  and  a  little  change  in  the  staple,  the  use  of  these  live  posts  is  a  i>erfect  suc- 
cess. Strongly  and  urgently  as  I  have  heretofore  advocated  the  planting  of  thick  belts  of 
timber  around  our  fields,  each  year  but  confirms  me  in  the  opinions  then  expressed.  The 
laud  that  remains  will,  year  after  year,  produce  larger  and  more  certain  crops  than  the 
whole  field  would  produce  without  such  protection.  I  also  repeat  that,  in  spite  of  all  the 
learned  discussions  and  scientific  theorizing  in  regard  to  the  cause  of  our  timberlees 
prairies,  our  cultivated  forest  trees,  year  after  year,  grow  right  along,  with  immense 
rapidity,  in  blissful  ignorance  of  all  the  reasons  why  they  shou^  not  grow," 

The  species  of  trees  used  in  shelter-belts,  either  on  the  farm  boundaries  to  the  north 
and  west,  or  to  the  north  and  west  of  dwelling,  bams,  orchard,  garden,  &c.,  wiU  de- 
pend greatly  on  the  position  of  the  homestead  as  to  soil  and  location  in  the  State.  'Hie 
settler  absolutely  without  tree-shelter  wishes  naturally  to  reach  results  as  quickly  aa 
possible.  Fortunately,  the  willow,  the  cotton  wood,  the  silver  poplar,  and  the  box- 
elder  are  all  very  easy  to  propagate ;  as  noted  in  speaking  of  varieties,  are  aU  wonder- 
fully rapid  in  growth  under  goo4  cultivation^  and,  above  all,  are  perfectly  hardy,  even 
in  the  northwestern  part  of  the  State.  Takmg  all  things  into  consideration,  it  is  best 
to  put  these  rampant  growers  on  the  outside  of  belts,  adding  from  year  to  year  the 
varieties  like  elm,  ash,  black  cherry,  honey-locust,  the  evergreens,  &c.,  as  time  and 
means  permit,  inside  of  the  iron-clad  vanguards  placed  on  the  outside.  The  rapid- 
growing  soft  woods,  starting  readily  from  cuttings,  are  the  most  available  for  urgent 
present  needs,  and  the  novice  in  tree-planting  is  more  certain  of  success  with  them  in 
his  first  efforts  than  with  rooted  plants  of  the  slower-growing  but  more  valuable 
timbers.  Besides,  cuttings  cost  nothing  usually,  and  aro  readily  obtainable.  We 
append  notes  on  managing  cuttings  in  this  connection,  as  these  trees  are  most  fre- 
quently used  in  shelter-belt  plantations. 

1  Forestry  Annual  of  the  Iowa  Horticultural  Sodeiy,  Four  numbers  of  this  have  been 
published,  beginning  in  1874.    The  pamphlet  for  i^  embraces  24  pages. 
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Haw  io  prepare  cuttings, — Very  early  in  winter,  before  severe  freezing,  cnt  in  lengths 
of  abont  a  foot.  If  the  limbs  to  cat  are  plenty,  choose  them  from  three-fonrths  to  one 
and  a  half  inches  in  diameter.  Cnt  them  at  the  lower  end  with  a  clean  cnt,  sloping  at 
an  acute  angle,  to  facilitate  pressing  in  the  earth  when  planting.  If  sharpened  on  all 
sides,  as  is  frequently  done,  roots  are  emitted  less  freely  from  the  lower  end.  Tie  in 
bundles  with  willows,  with  the  lower  ends  nicely  evened,  so  that  when  placed  on  the 
ground  In  the  spring  ever^  cutting  will  touch  the  moist  earth.  Pack  the  cuttings  in 
«  dry-goods  box.  with  moist  prairie  soil,  putting  the  box  where  it  will  not  get  too  dry 
or  wet,  and  will  not  freeze.  With  the  nrst  warm  weather  of  spring,  clean  off  a  spot 
under  an  old  straw-stack,  level  the  surface  carefally,  and  set  the  bundles  butt-end 
down  closely  together  upon  the  fresh,  moist  earth ;  then  cover  them  over  with  straw, 
BO  as  to  keep  them  from  the  air.  By  the  time  the  ground  gets  warm  enough  to  plant 
tiie  base  of  the  cuttings  will  be  softened  and  calloused,  and  most  of  them  will  have 
emitted  small  roots. 

Mark  out  your  ground  one  way  three  feet  apart.  Plant  alternately  a  row  of  small 
growing  com  with  a  row  of  cuttings.  Put  the  cuttings  in  rows  six  inches  apart,  at  an 
angle  or  forty-five  degrees,  usins  a  clean,  narrow  spade,  and  press  the  earth  down 
firmly  with  the  foot.  Cuttings  snonld  be  pnt  down  about  the  whole  length.  When 
they  start,  allow  only  one  sprout  to  grow.  Cultivate  carefully.  The  alternate  row  of 
com  will  nearly  pay  for  the  culture,  and  the  following  winter  the  stalks  will  help  to 
hold  the  snow  among  the  trees.  The  following  spring  it  can  be  seen  how  the  plants 
stand  in  the  rows.  If  the  cuttings  are  prepared,  kept,  and  set  right,  nearly  all  will 
grow,  and  the  surplus  plants  can  be  taken  up  and  set  in  other  ground.  Allow  the 
plants  to  stand  about  three  feet  apart.  If  many  have  failed,  transplant  so  they  will 
set  right.  As  a  rule,  it  is  not  best  to  transplant.  A  tree  six  years  old  and  never  trans- 
planted is  usually  much  the  largest. 

We  may  here  remark  that,  in  addition  to  the  willows,  the  white  and  yellow  cotton- 
wood,  Lombardy  poplar,  large  aspen,  silver  poplar^  and  balm  of  Gilead  may  all  be 
propagated  in  this  way,  as  noted  in  speaking  of  varieties.  The  instructions  for  man- 
aging cuttings  will,  however,  not  be  repeated. 

We  may  here  also  note  that  the  red  maple,  white  maple,  ash-leaved  maple,  and  bass- 
wood  may  be  propagated  readily  from  two-year-old  wood,  put  out  in  the  fall.  Cover 
lightly  over  the  rows,  before  cold  weather,  with  straw  or  prairie  hay.  Rake  this  off  as 
the  plants  start  in  spring. 

Evergreens  for  Bhelter-helts.—ln  Eastern  Iowa,  nearly  all  of  the  hardy  evergreens  may 
be  grown  successfully,  and  form,  beyond  all  doubt,  the  most  perfect  shelter-belts  that 
can  be  planted.  But  in  the  centnd  and  western  portions  oi  the  State,  north  of  the 
forty-second  parallel,  evergreens  even  of  the  hardiest  type  need  shelter ;  yet  this  is  no 
reason  why  tney  should  l^  ignored  in  the  perfecting  of  shelter- belts.  For  reasons 
before  noted,  the  rapid-growing  soft  woods  are  best  for  outside  planting,  and  are  just 
what  is  needed  to  give  requisite  exemption  from  wind-sweep  to  belts  of  pines  or 
sprnces  planted  under  their  lee. 

For  the  portions  of  the  State  most  in  need  of  shelter-belts,  the  Scotch  pine  is,  beyond 
all  doubt,  the  best  evergreen  for  this  use  in  the  whole  list.  We  can  fully  indorse  thd 
Btatement  of  Prof.  C^  S.  Sargent,  who  says : 

**  The  rapidity  of  its  growth  in  all  situations,  and  its  economic  value,  make  the  Scotch 
pine  the  most  valuable  tree  farmers  can  plant  for  screens  and  wind-breaks  about  their 
fields  and  buildings,  and  for  this  purpose  it  is  recommended  in  place  of  the  more 

generally  planted  Norway  sprace,  which,  though  of  rapid  growth  in  its  young  state, 
oes  not  promise,  in  our  climate  at  least,  to  fulfill  the  hopes  which  were  formed  in  re- 
gard to  it." 

This  pine  is  specially  partial  to  free  circulation  of  air,  growing  quite  feebly  in 
crowded  positions ;  hence  it  will  not  do  to  plant  it  as  closely  as  white  pine,  although, 
as  with  other  trees,  it  is  best  to  plant  with  a  view  of  thinning  ont  when  the  poles  are 
of  size  to  be  of  practical  use.  We  may  here  remark  that  the  poles  of  Scotch  and 
white  pino,  cut  in  summer  and  stripped  of  bark,  are  very  strong  and  durable  when 
nailed  on  posts  for  fencing. 

The  white  pine  will  succeed  vastly  better  with  outside  shelter  on  west  and  north 
exposures,  and  will  attain  height  fully  as  fast  as  the  Scotch  pine.  Plant  in  rows  eight 
feet  apart,  with  plants  four  feet  apart.  The  trees  thus  crowded  will  attain  height 
rapidly,  and  when  the  poles  attain  size  for  nailing  on  fence-posts,  they  will  be  straight 
and  nearly  uniform  in  size  from  end  to  end. 

The  Norway  or  white  spruce,  coming  next,  may  be  planted  the  same  as  Scotch  pine. 
The  white  spruce  is  perhaps  the  most  compact  and  beautiful,  but  the  Norway  is  the 
most  rapid  in  growth,  and  is  the  most  plentiful  in  the  nurseries. 

Ever^eens  twelve  to  eighteen  inches,  of  all  the  sorts  here  named,  may  be  obtained 
of  leading  nurserymen,  who  make  seedlings  a  specialty,*  at  very  low  rates.  Taking 
into  account  the  first  cost  of  plant,  the  loss  from  shipping,  dying  out,  &;c.,  the  chances 
for  success,  with  the  ordinary  farmer,  are  too  doubtful,  except  on  a  small  scale,  for  the 
shelter  of  home  buildings,  where  the  addition  to  the  landscape  view,  summer  and 
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winter,  will  well  repay  the  cost  of  purchase  and  after  care,  saying  nothing  of  their 
perfect  effectiveness  in  arresting  wind  and  storm.  The  decidnons  trees,  such  bb  we 
specify  as  Yalnable  for  farm  uses,  are  good  enough  for  shelter-belts,  and  the  annual  thin- 
ings  are  far  more  valuable  for  varied  uses.  Our  main  idea,  under  the  heading  of 
shelter-belts,  is  to  recommend  strongly  the  planting  of  all  forest  trees  as  shelter  belts, 
rather  than  in  the  form  of  isolated  squares,  as  is  too  common.  Plant  any  of  the  kinds 
named  in  the  succeeding  list,  but  plant  in  the  order  su^^getted,  as  many  trees  do  fa- 
mously well  planted  east  or  south  of  a  heavy  belt  of  hardier  trees,  which  would  utterly 
fail  in  open  exposure  to  wind-sweeps. 

PLANTATIONS  FOR  TUEL,  FARM  USES,  AND  MANUFACTURING  PURPOSBS. 

To  economize  space^  we  place  the  varieties  of  trees  best  suited  for  these  varied  pur- 
poses under  one  heading,  making  comments  as  to  relative  value  for  specific  purposea 
and  management  of  each  timber  tree  separately. 

Grben  Ash  {Fraxinus  viHdia).— For  fuel,  and  for  all  the  manifold  .uses  for  which 
light,  firm,  elastic,  and  durable  timber  is  wanted,  as  well  as  handsome,  light-colored 
finishing  lumber,  the  white  and  green  ash  are  our  most  valuable. trees,  and  their 
greatest  value  is  attained  when  srown  on  deep,  rich  soiL  The  white  ash  (F.  Amerir 
cana),  in  our  dry  atmosphere,  and  sometimes  very  dry  soil,  m^ee  comparatively  slow 
growth,  while  green  ash,  on  soils  favorable  for  our  best  com  crops,  wOl  in  ten  yeani 
be  as  large  as  the  ash-leaved  maple  (Neaundo  aoeroidea)  of  same  age.  For  all  uses  its 
timber  is  very  similar  to  white  ash,  with  which  it  is  confounded  by  most  of  our  citi- 
zens. It  grows  in  many  parts  of  Iowa,  while  the  white  ash  is  not  common.  The  seeds 
ripen  in  October,  and  soon  fiAll  after  frost.  A  good  way  to  keep  them  is  to  place  them 
on  the  surface  of  a  garden  walk,  putting  a  box  over  them,  and  cutting  a  trench  around 
the  box  to  keep  water  from  running  under  them.  They  will  not  grow  if  kept  too  dry. 
With  most  people  it  will  be  beet  to  purchase  the  plants  of  nurserymen,  or  to  oulti- 
vA.te  the  first  year  in  a  seed-bed.  Usually  about  one-fifth  of  the  seed  grows.  Trans- 
plant where  they  are  to  grow  at  one  year  old.  It  is,  however,  better  for  the  trees  to 
plant  the  seed  where  the  trees  are  to  grow,  say  six  or  eight  seeds  in  a  hiU.  They  will 
then  retain  their  top-root  and  grow  with  more  vigor,  but  will  require  more  hoeing. 

Eow  to  plant.— Alter  deep  plowing  and  thorough  harrowing,  mark  the  ground  as  for 
com.  If  seeds  are  planted,  cover  shallow,  not  more  than  an  inch.  If  transplanting, 
press  a  clean,  bright  spade  about  two-thirds  its  length  perpendicularly  at  each  inter- 
section of  the  marks,  then  draw  the  handle  back,  so  as  to  move  the  bottom  of  the 
spade  three  or  four  inches  forward^  then  press  in  the  spade  the  balance  of  its  length, 
and  push  the  handle  forward,  which  will  leave  an  ample  hole  to  receive  the  roots ; 
after  the  spade  is  withdrawn,  tramp  the  ground  firmly  on  the  toots,  and  leave  the  plant 
standing  perpendicular. 

HoNBT-LocusT  (Gleditiohia  triacan1hos).~~lt  is  thought  by  many  to  be  best  to  select 
the  seed  for  timber-growing  purpoues  from  thomlees  trees,  yet  it  often  happens  that 
nearly  all  the  plants  from  seeds  gathered  from  very  thorny  trees  will  prove  thomlees 
if  kept  thriftily  growing.  On  account  of  rapidity  of  growth  and  value  of  timber  for 
•  fael,  posts,  furniture,  &c.,  we  regard  this  native  tree  as  being  very  valuable.  In  some 
of  the  interior  counties  remote  from  the  river  bottoms,  where  this  tree  is  fonnd  native, 
the  idea  seems  common  that  this  tree,  like  the  common  black  locust,  is  subject  to  at- 
tacks of  the  borer,  and  is  also  liable  to  sprout,  &o.  For  the  benefit  of  this  quit^ 
nnmeroQs  class  it  may  be  well  to  state  that  honey  locnst— or  more  properly  three- 
thomed  acacia — ^is  nearly  allied  to  the  Kentucky  coffee  tree  botanically,  and  that  the 
borer  has  not  been  known  to  attack  it ;  nor  does  it  sprout  to  greater  extent  than  the 
maple  and  most  other  forest  trees. 

The  seed  ripens  in  autumn,  and  may  be  gathered  any  time  during  the  fall  or  winter. 
But  the  sooner  pods  are  gathered  luter  tailing  to  the  ground  the  better.  In  Cedar 
County,  on  Cedar  River,  and  at  many  points  on  the  Iowa,  Des  Moines,  Missouri,  and 
indeed  most  of  the  rivers  of  the  State,  pods  may  be  gathered  in  quantity  grown  on 
tboraless  trees. 

Before  planting,  scald  the  seeds  severely.  Part  of  them  will  swell.  Sift  these  oat 
with  a  coarse  fanning-mill  sieve.  Scald  the  remainder  again ;  repeatedly  scalding  and 
sifting,  until  all  are  swelled.  The  ground  should  be  ready  and  the  seeds  at  once 
planted.  They  will  come  up  in  two  or  three  days,  if  the  weather  be  favorable,  aod 
their  upright  growth  is  so  rapid  that  less  care  is  needed  in  picking  out  weeds  firom 
among  the  plants  than  with  any  other  forest-tree  seedlings.  Keep  the  weeds  down 
carefully  with  good  culture  during  the  summer.  Take  up  the  plants  in  the  fall  and 
heel  in  carefally  where  water  will  not  stand.  If  left  standing  in  seed-bed,  the  plants 
are  often  injured  daring  the  winter.  After  the  first  year  the  plants  are  perfectly  hardy, 
if  seed  from  our  native  trees  be  used.  We  may  here  note  that  the  seed  sold  in  the 
Eastern  markets  is  mostly  imported.  The  plants  produced  from  the  foreign  honey- 
locust  seed  prove  as  tender  in  our  climate  as  the  peach  tree.  No  valuable  tree  in  our 
lint  bears  transplanting  with  as  little  check  to  growth  as  the  honey-locust.  Put  out 
the  plants  with  a  spade,  as  recommended  for  the  ash. 
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BiACK  Chsrrt  {Cera9u$  aeroHna), — ^The  ffreat  yalae  of  this  tree  for  posts,  fael,  man- 
nfacturiogy  dbo.,  has  been  too  mach  oyerlooked.  Plantations  in  this  State,  and  in  Illi- 
nois, demonstrate  it  to  be  one  of  oar  most  desirable  trees  for  caltivatioo,  attaining  a 
size  in  12  years  about  eqaal  to  scarlet  maple,  with  same  oare.  When  planted  thioklj, 
say  in  rows  4  feet  apart  and  18  inches  apart  in  row,  the  poles  ran  up  tall  and  straight. 
The  trees  taken  out  m  thinning  can  be  utilized  for  poles  to  nail  on  posts  for  fence.  Cut 
in  summer,  when  they  will  d^  quickly,  they  will  last  many  years.  When  used  for 
posts,  if  thoroughly  dried,  the  writer  has  found  them  to  last  as  long  as  the  best  burr- 
oak.  He  has  iM>sts  yet  sound  that  have  been  set  15  vears,  and  made  from  trees  only 
10  to  12  inch  es  in  diameter.  The  seed  may  be  gathered  in  most  of  our  groves  and  thickets 
Wash  off  the  pulp,  dry  the  surface  of  the  pits  in  the  sun,  then  pack  in  pure  sand,  in 
small  boxes  or  nail  kegs.  If  kept  in  cellar,  where  they  will  not  get  too  dry,  they  will 
grow ;  or  they  may  be  buried  where  they  may  be  severelv  frozen.  In  the  latter  case, 
they  will  be  found  to  germinate  very  early  in  spring,  and  must  be  sown  before  much 
started.  Plant  and  manage  same  as  ash.  If  planted  where  wanted,  all  the  better,  as 
transplanting  sadly  retard  growth. 

European  Larch  ILarix  Europ€Ba\—ln  Europe,  this  is  regarded  their  most  valu- 
able forest  tree  for  artifical  groves.  It  is  especially  grown  for  railroad  ties,  posts,  vine 
stakes,  fencing,  fuel,  and  about  all  the  economic  uses  of  the  farm,  and  even  in  the  ship- 
yard ;  whole  &ipe  having  been  constructed  of  larch  timber.  It  is  in  our  country  one  of 
the  most  rapid  growers  we  have,  under  proper  treatment.  But  we  may  suggest  that  a 
careless  manager  had  better  select  some  other  tree.  The  indications  are  that  it  will  not 
prove  as  desirable  here  as  in  Europe,  perhaps  mainly  on  account  of  t<x>  rapid  growth 
on  rich  soils.    On  their  clay  soils  ft  produces  a  better  grade  of  timber. 

Purchase  plants  that  have  been  once  transplanted.  Be  sure  to  secure  the  plants 
very  early  in  the  spring.  The  leaves  start  very  early,  and  the  plants  should  be  in  the 
groand  before  this  occurs.  If  much  started  they  can  hardlv  be  saved  in  the  open  air,  un- 
kss  the  weather  be  very  favorable.  Remember  that  it  will  not  bear  exposure  of  root, 
any  more  than  the  evergreens.  In  planting  keep  the  roots  in  mud  and  wat^r,  under  no 
circumstances  allowing  them  to  get  even  partially  dry.  Plant  the  same  as  ash  and 
honey-locust. 

For  the  first  year  or  two  after  transplanting,  they  will  be  found  to  make  very  mod- 
erate growth.  After  that  they  climb  up  rapidly.  The  ash  and  locust  will  need 
thorough  culture  but  two  years.  The  larch  will  not  shade  the  ground  as  early,  and 
will  nc^  four  years  of  careful  culture.  We  will  add,  if  plants  of  two  years'  growth  be 
purchased,  that  have  not  been  transplanted  from  the  seed-bed,  do  not  think  of  setting 
m  the  open  field.  Plant  quite  closely  in  bed,  and  give  partial  shade  for  one  or  two 
years.  It  pays  to  grow  wch,  but  the  idea  must  oe  kept  constantly  in  mind  that 
when  young  it  is  very  delicate  and  tender  under  our  dry  air  and  hot  sun,  and  mast  be 
handled  in  all  respects  like  young  evergreens,  with  the  additional  care  that  it  must  be 
transplanted  very  early  in  spring. 

Black  and  Whitk  Walnut  {Juglan$  nigra,  and  J.  dnerea].— These  are  well  known 
and  valuable  trees,  especially  the  black  walnut.  They  do  not  transplant  without 
great  check  of  growth,  and  the  nuts,  therefore,  should  always  be  planted  where  wanted 
«>r  belt  or  grove. 

Ju(ige  C.  £.  Whiting,  of  this  committee,  who  has  had  more  experience  in  growing 
this  timber  than  any  man,  probably^  in  the  West,  reports  as  follows : 

*'If  I  were  to  plant  a  section  of  timber  for  an  investment  for  my  children,  I  would 
have  it  all  black  walnut — a  tree  will  grow  to  sawing  size  sooner  than  pine,  and  even 
DOW  in  our  markets  it  is  quoted  at  three  times  the  price  of  pine.  It  is  very  durable,  if 
put  in  the  ground  dry,  for  posts.  Fifteen  years  ago  I  planted  cedar  and  walnut  posts 
at  the  same  time,  and  also  posts  of  white  oak.  All  are  now  decayed  about  equally. 
Always  plant  the  walnut  where  you  want  it.  Will  transplant  well,  but  loses,  in  losinir 
its  tap-root,  years  of  growth.    Seven  bushels  of  walnuts,  with  the  shucks  on,  will 

I)lant  an  acre.    During  the  winter  I  put  in  trenches,  not  too  thick,  and  cover  with 
eaves." 

Plant  before  sprouting  if  possible.  Mark  the  ground  out  as  for  ash,  and  plant  the 
nuts  early  and  deep  so  tnat  they  will  not  dry. 

Yellow  Cottonwood  [Popuhis  monUifera']* — The  opinion  is  common  in  Central 
and  Eastern  Iowa,  that  cotton  wood  is  only  valuable  on  the  prairies  for  wind-breaks,  as 
the  wood  has  little  v^ue  for  foel  or  for  any  uses  of  the  fiarm  or  workshop.  The  va- 
riety, if  it  be  merely  a  variety,  abuodant  on  the  Missouri,  and  also  found  sparingly  on 
the  Des  Moines,  Iowa,  Cedar,  d&c,  in  Central  and  Eastern  Iowa,  known  as  yellow  Cot- 
tonwood, really  has  an  economic  value,  aside  from  its  value  fer  shelter-belts,  that 
should  be  better  understood  by  our  prairie  settlers.  Bryant  says  of  this  variety :  "  Its 
heart-wood  is  of  a  yellowish  color,  not  unlike  that  of  the  tulip  tree.  It  grows  in  the 
same  situation  as  others  of  its  kind,  and  is  split  without  difficulty  into  rails.  Shingles 
have  been  manufactured  from  it,  which  lasted  a  considerable  time.  When  sawed  into 
lumber  it  does  not  warp  like  the  cottonwood  generally.  If  Popultts  angulataj  and  P, 
monilifera  are  really  distinct,  it  is  a  matter  of  uncertainty  to  which  this  variety 
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belongs.  The  sabject  sbonid  be  investigated.''  Jnd^  C.  E.  Whiting  has  grown  this 
tree  extensively  for  a  number  of  years  on  the  Missonn  bottom  in  Monona  County,  and 
has  expressed  his  views  as  follows : 

'*  Wo  have  in  the  Missouri  bottom  both  the  white  and  the  yellow  cottonwood.  In 
speaking  of  the  cottonwood  as  a  valuable  timber,  I  speak  alone  of  the  yellow.  I  have 
fence-boards  of  this  yellow  cottonwood  upon  my  farm  that  have  been  in  use  fifteen 
years,  and  thev  are  yet  good.  My  house  is  sided  with  cottonwood ;  has  been  built  ten 
years,  and  looks  as  welTas  any  pine  siding  in  the  country,  and  stays  to  its  place  as 
well.  It  is  really  better  as  fencing  than  pine,  being  tougher  and  stron^r.  It  stays 
to  its  place  as  well,  and  is  equally  durable.  I  need  hardlv  say  it  has  no  rival  in  rapid- 
ity of  growth,  as  it  far  outstrips  the  willow.  Along  the  bars  of  the  Missouri  are  mill- 
ions of  seedlings.  They  grow  up  upon  these  bottoms  over  a  great  extent  like  prairie- 
grass.  There  are  enough  of  them  to  plant  groves  over  every  prairie  in  the  Suite.  I 
went  ton  miles  from  home,  and  in  one  day  took  up  13,000  eighteen  to  thirty  inches  in 
height  for  my  own  setting.  With  ground  ready  a  good  hand  can  set  2,000  to  3,000  per 
day.  The  fall  is  the  best  time  to  eet  seedlings  from  the  Missouri  bottom,  on  account 
of  the  high  water  in  the  ftpring.  I  set  cottonwood  posts  fh>m  old  trees  on  the  bottom 
In  the  spring  of  1860.  I  moved  this  fence  last  £bI1,  and  nine-tenths  of  them  are  yet 
good.  The  yellow  cottonwood,  split  up  green  and  put  under  a  dry  shed  to  dry,  is  good 
enough  for  my  folks  to  use  for  fuel. 

"  Of  my  first  planting  of  cottonwood  twelve  years  ago,  the  best  of  them  now  meas- 
ure sixteen  inches  in  diameter.  We  would  make  plantations  very  thick.  I  now  plant 
4,356  trees  to  the  acre.  This  shoves  them  up  straight  and  symmetrical.  In  this  way 
we  g^t  the  dead-sure  thing  on  the  side-branch  business.  Cottonwood  can  be  readily 
grown  from  seeds.  Being  upon  the  river-bottom  in  June,  I  noticed  the  cottonwood 
trees  wer»  loaded  with  s^ ;  had  one  cut  down  and  loaded  the  wagon  with  branches 
with  the  seed  attached.  I  furrowed  some  ground  quite  deeply  with  plow :  strewed 
the  limbs  in  the  rows,  and  my  success  in  growing  many  thousands  of  seedlings  was 
most  perfect." 

In  the  interior  sections,  where  seedlings  cannot  readily  be  obtained  firom  the  river  bot- 
toms, the  yellow  cottonwood  may  be  grown  from  cuttings  about  as  readily  as  the  wil- 
low. The  evident  advantage  would  Sso  ensue  of  propagating  the  right  variety.  On 
the  Missouri  bottom  the  seedlings  of  the  common  cottonwood  are,  of  course,  intermixed 
with  the  more  valuable  variety. 

Catalpa  ICatalpa  bignonaides'], — Experience  has  demonstrated  this  tree  to  have  a 
special  value  for  extended  planting.  Although  naturallv  a  tree  indigenous  farther 
south,  it  seems  to  have  a  peculiar  tendency  to  adapt  itself  to  northern  limits.  A  va- 
riety now  grown  quite  extensively  in  Central  Iowa  seems  as  hardy  as  any  of  our 
native  trees.  The  writer  has  trees  now  five  years  set,  large  enough  for  small  poets  for 
wire  fences^  which  have  had  open  exposure  north  of  42d  parallel  during  the  past  severe 
winters.  In  Cedar  County  are  to  be  seen  many  trees,  which  have  been  out  firom  ten  to 
fifteen  years,  which  show  its  habit  of  rapid  growth  to  continue  after  it  attains  consider- 
able size.  In  its  native  forests  it  attains  considerable  size,  growing  from  50  to  80  feet 
in  height,  with  a  diameter  of  from  18  to  25  inches.  Its  flowers  are  very  showy,  and  its 
odd  cylindrical  pods  attract  much  attention.  It  is  very  durable  for  posts.  Posta  are 
yet  sound  in  Ulinois  which  have  been  set,  it  is  claimed,  forty  years.  The  plants  are 
very  easy  to  grow  from  seeds,  which  may  be  kept  dry  until  time  for  sowing.  But  in 
all  cases  secure  seed  grown  on  northern  trees.  In  Cedar  County,  and  near  Muscatine, 
the  seeds  are  quite  abundant.  The  trees  flower  and  bear  seeds  abundantly  when  quite 
young. 

Whitb  and  Scotch  Pinbs  [Pintw  strobus  and  P.  «ylva<ri«].— These  have  been  referred 
to  in  this  report  as  very  desirable  for  shelter  belts.  Our  people  have  been  slow  tx» 
plant  them  for  timber  trees  as  their  most  evident  use  as  such  is  for  sawed  lumber.  Ad- 
mitting this  as  their  special  use,  several  considerations  should  induce  their  extended 
planting : 

First — their  rapidity  of  growth.  Very  many  reported  cases  of  growth  on  the  prmi- 
ries  of  white  pine,  in  partially  sheltered  localities,  contirm  the  statements  of  relative 
growths  made  by  D.  C.  Scofield,  of  Elgin.  111.  His  plants  were  set  when  from  6  to  12 
inches  in  height,  and  after  twelve  years'  growth  he  reports  European  larch  30  feet 
high  and  8  to  12  inches  in  diameter;  and  white  pine  35  feet  in  height  and  6  to  13 
inches  through.  The  writer  has  white-pine  trees,  twelve  to  thirteen  years  planted,  14 
inches  in  diameter  and  over  30  feet  in  height 

Second — the  poles  thinned  out  as  before  stated  are  valuable  for  fencing. 

Third— An  evergreen  plantation  breaks  up  the  monotony  of  prairie  scenery,  and 
adds  in  this  way  a  moneyed  value  to  our  real  estate  in  cose  it  is  offered,  for  sale. 

Plants  of  white  pine  can  be  bought  from  dealers,  who  collect  them  in  the  pineries 
as  16 w  as  two  to  three  dollars  per  thousand,  in  quantity.  Such  plants  should  be  set  in 
beds  for  two  years,  and  screened  by  light  brush-covered  shed.  They  may  then  be  set 
where  wanted.  Pine  and  larch  may  be  grown  advantageously  intermingled  in  the 
same  plantation.    As  before  noted,  the  Scotch  pine  may  be  judiciously  planted  as  a 
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protecinon  to  white  pine  or  larch  plantatioDS  on  west  or  north  sides.  Evergreen  plants 
can  be  procured  of  parties  in  Illinois  who  ^^w  them  from  seed  and  seod  them  oat 
once  transplanted  at  low  rates.  Robert  Donglas,  of  Wankegan,  111.^  whose  long  ex- 
perience in  prairie- tree  growing  gives  a  practical  valne  to  his  opinions,  advises  the 
extended  planting  of  white  and  Scotch  pines  intermixed  with  the  larch.    He  says : 

"  Most  European  planters  prefer  mixing  pines  with  larches,  as  this  «dds  to  the  ap« 
pearance  of  the  plantation  and  gives  a  choice  in  thinning.  We  would  advise  planting 
a  few  rows  of  the  admixture  on  the  margin  of  the  plantation,  at  least,  and  in  all  cases 
where  the  plantations  are  placed  along  the  outer  boundaries  of  tne  farm,  we  would 
lecommend  a  free  admixture  of  evergreen." 

As  evergreen  plants  are  usually  shipped  from  a  distance,  the  instructions  of  Mr. 
Douglas  in  regard  to  handling  and  setting  are  appended : 

'*  When  the  trees  are  received  from  nurseries  the  boxes  should  be  immediately  un- 
packed, and  the  roots  dipped  in  a  puddle  made  of  rich  mellow  soil,  about  the  thickness 
of  paint.  Place  them  in  a  cool  shaded  place  till  readj  to  plant,  and  while  planting 
expose  the  roots  as  little  as  possible.  If  not  ready  to  plant  for  a  few  days,  keep  the 
roots  moist  and  lops  drff.  Set  the  trees  a  little  deeper  than  fhey  stood  in  the  nursery, 
and  tread  the  earth  firmly  about  the  roots  when  planting — this  is  very  e8««ntla{~draw- 
ing  a  little  loose  earth  r.p  to  the  trees  to  prevent  the  surfiace  fh>m  baking." 

Red  Elm*  [  Vlmus  fulva\.—ThvA  tree  has  not  received  the  attention  it  meiits  irom  tree- 
planters  on  our  prairies.  It  is  peculiarly  a  tree  adapted  to  dry  climates,  no  better 
proof  of  which  could  be  found  than  the  fact  that  it  fails  to  ripen  seeds  in  the  humid 
air  of  England  and  France.  Its  special  claims  to  attention  for  extended  planting  may 
by  briefly  summed  up  as  follows : 

(1)  It  IS  beyond  all  question  hardy,  even  in  the  most  exposed  position  on  our  prai- 
ries. 

(2)  It  grows  on  rich  soils  with  great  rapidity.  Hhe  writer  has  trees  grown  from  seed 
in  six  years  larger  than  box-elder  [Negwado  aoeroides']  of  the  same  age,  and  receiving 
the  same  treatment. 

(3)  The  seeds  are  easy  to  gather  in  nearly  every  portion  of  the  State,  and  require  no 
more  skill  in  handling  and  planting  than  of  the  soft  maple. 

(4)  No  tree  in  our  whole  list  seems  so  free  from  disease,  and  injury  fh>m  insects, 
worms,  &c. 

(5)  No  tree,  not  even  the  larch,  has  so  large  a  proportion  of  red  or  heart-wood  when 
young.  Even  in  the  branches  of  young  trees  only  one  or  two  inches  in  diameter  the 
perfect  wood  forms  the  principal  part. 

(6)  Grown  tliickly  in  artificial  groves  it  runs  up  straight  and  tall,  and  when  the 
poles  are  large  enough  to  split  for  two  rails  they  divide  as  freely  and  easily  as  young 
chestnuts,  and  the  rails  are  about  as  durable,  even  when  laid  up  in  worm-fence. 
Nailed  on  to  posts  they  will  last  fully  as  long  as  white  oak. 

(7)  When  the  poles  are  only  large  enongh  for  a  grape-vine  stake,  or  a  small  post  for 
wire  fence,  if  cut  in  summer,  peeled,  and  dried  before  setting,  they  will  last  longer  than 
burr-oak,  set  ^en,  from  old  trees. 

(8)  It  is  a  historical  tree  of  our  country,  and  associated  with  ever^  memory  of  the . 
early  days,  without  much  regard  to  position,  as  it  seems  the  one  ubiquitous  tree,  nearly 
everywhere  present  in  the  native  forests  oi  our  country.  It  is  among  the  first  in  the 
spring  to  exhibit  its  blossoms  and  hue  of  cheery  green,  and  in  the  autumn,  with  the 
advent  of  the  early  frosts,  it  presents  a  display  of  shaded  leaves,  running  from  lightest 
violet  and  the  deepest  crimson,  to  all  shaaes  of  orange  and  yellow.  Other  thiugs  be- 
ing equal,  even  beauty  has  a  moneyed  as  well  as  sssthetic  value  in  the  arrangement  of 
the  landscape  view  in  tree  planting. 

This  special  commendation  of  the  red  elm  may  be  received  with  some  doubt  by  those 
who  have  given  the  matter  little  attention.  The  idea  is  not  intended  to  be  conveyed 
that  exclubive  plantations  be  made  of  any  one  tree.  But  example  and  habit  have  too 
much  influence  in  guiding  tree  planting.  The  soft  maple,  for  instance,  has  become 
over  our  State  the  popular  tree  for  general  planting.  Let  us  suppose  the  red  elm  has 
become  equally  popular.  It  grows  as  rapidly,  it  is  far  hardier,  it  is  freer  from  insect 
ravages,  it  is  worth  far  more  for  fuel,  it  is  exellent  for  rails  and  even  posts,  its  lumber 
is  valuable  for  stable-floors,  bridge-plank,  wa^on-hnbs,  and  many  other  uses,  the  trees 
require  little  if  any  care  in  the  way  of  pruning,  d^c.  If  it  could  supplant  the  maple 
the  gain  would  soon  be  very  apparent. 

The  seeds  of  the  elmsi  ripen  in  May,  usually  before  the  trees  come  into  full  leaf.  The 
seeds  are  light,  and  being  surrounded  by  a  membranous  wing,  they  are  widely  scattered 
by  the  wind.  Sow  at  once  on  gathering,  and  by  all  means  sow  where  wanted,  if  possi- 
ble. They  may  be  planted  in  corn-hills  to  excellent  advantage.  Tbey  usually  grow 
about  one  foot  in  height  the  first  season.  Planting  with  com  is  an  advantage,  as  the 
plants  are  sometimes  injured  when  very  young  by  direct  exposure  to  our  dry  air  and 
hot  sun  of  July  and  August.  The  plants  transplant  readily,  but  if  you  want  rapid 
growth  never  break  the  first  tap  root. 

'  Sometimes  known  as  the  tUppery  elm, 
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CoBKY  Elm  (  Ulmus  racemo«a).— ThiB  tree  in  habit  of  growth  is  much  like  the  white 
elm  [  Ulmus  Americana']  but  its  wood  is  far  more  valnabTe.  This  elm  is  so  ofteo  con- 
fonDded  with  the  white  elm,  and  is  so  nsaally  mixed  with  it  in  its  natire  hannts,  that 
the  masses  might  fail  to  get  the  unmixed  seed.  The  corky  elm  will  be  likely  to  grow 
as  rapidly  as  the  red  elm,  but  its  wood  having  less  valae  for  manifold  uses  than  the 
latter,  its  extended  colture  cannot  as  yet  be  advised.  For  ornament  and  for  shelter, 
however,  we  may  sav  the  white  elm  in  all  its  northern  varieties  is  not  surpassed. 
Miohaax  was  right  when  he  said  that  the  white  elm  was  '*  the  most  magnificent  vef^t- 
able  of  the  temperate  zone.''  Isolated  trees  for  shade  or  landscape  effect,  of  any  of  the 
white  elm  varieties,  are  not  excelled.  The  American  elms,  as  grown  from  seed,  all  run 
into  variatioDs  puzzling  to  the  botanist. 

Silver-Leaf  Maple  {Acer  da»yoarpum),^lih\B  variety,  and  also  the  red  maple  lAcer 
rubrum^  are  well  known  plantation  trees  in  every  neighborhood  of  the  West.  It  is 
economy  of  time,  and  a  great  increase  of  growth  is  attained  by  planting  where 
wanted  as  recommended  mr  the  ash.  But  seedlings  may  be  transplanted  readily  if 
plants  are  readily  obtainable. 

While  it  is  unfortunate  for  the  timber-growing  interests  of  the  State  that  the  soft  ma- 
ples of  late  haye  been  so  exclusively  planted,  we  are  not  willing  to  advise  the  total  neg- 
letc  of  these  trees.  Failure  often  ensues  by  neglect  to  gather  seeds  at  just  the  proper 
time.  When  the  wild  crab-apples  are  in  full  blossom  the  seed  is  usaally  just  right 
Before  planting  it  is  best  to  soak  the  seeds  in  water  until  just  ready  to  sprout,  l^ea 
plant  in  moist  earth. 

Black  Maple  (Acer  nt^rufli).— This  is  usually  called  sugar  maple,  but  its  growth  is 
very  much  more  rapid  under  culture  than  the  Acer  saocharinum.  For  fuel  and  For  sugar- 
making  it  is  specially  worthy  of  culture.  For  five  or  six  years  after  planting  its 
l^wth  is  rather  slow.  After  this  it  compares  favorably  with  our  other  valuable  trees 
m  this  list.  Seeds  ripen  in  the  fall.  Pack  in  sand  not  too  moist,  or  turn  down  on  w^k, 
and  treat  as  ash  seedis,  which  is  generally  best.  Plant  where  wanted  if  possible,  as 
growth  is  much  impeded  by  transplanting. 

Ash-Leaved  Maple  (Negundo  aoeroidea),  > — ^This  tree  is  one  of  the  easiest  of  all  to 
propagate,  and  for  great  amount  of  fuel  in  a  short  time  it  has  no  superior.  In  Illinois  it  is 
being  planted  for  sngar-making.  Its  wood  in  the  older  States,  and  in  Europe,  is  used  in 
cabinet-work.  Gather  seeds  in  fall ;  keep  under  box  as  with  ash,  and  sow  where 
wanted.  Under  any  kind  of  culture  where  a  cottonwood  will  grow,  this  tree  will 
flourish  equally  well  or  better. 

Hackberry  (CelliB  ocoidmtaUs), — Our  native  variety  of  hackbeiry  grows  very  rapidly 
under  culture,  and  has  a  special  valae  for  making  flat  hoops  for  apple  and  flour  barrels. 
It  splits  very  freely,  and  if  cut  in  summer,  and  the  bark  peeled,  the  rails  when  nailed 
on  posts  last  many  years.  For  fuel  it  is  about  like  soft  maple.  The  fruit  is  about  the 
size  of  peas,  and  is  usually  abundant  on  our  river-bottoms.  Wash  the  sweet  pulp 
from  the  seeds  and  mix  with  sand  for  early  spring  sowing. 

Chestnut  (Castanea  veaca), — In  the  south  half  of  the  State,  and  on  first-class  fruit 
soils  in  the  central  district,  this  may  be  made  a  profitable  tree  for  cultivation.  Of 
all  the  trees  known  to  the  writer  this  is  the  most  retarded  in  growth  by  transplanting. 
Trees  grown  from  the  nuts  where  wanted  will  attain  size  for  small  posts  while 
the  transplanted  ones  are  hardly  large  enough  for  lima-bean  poles.  Good  success  has 
been  attained  by  planting  the  nats  in  Yankee  corn-hills,  giving  the  corn  good  care  and 
keeping  the  hills  free  nx>m  weeds.  After  gathering  the  corn,  before  cold  weather, 
break  toe  stalks  so  as  to  make  a  partial  shelter  over  the  plants.  The  second  year 
cnltivate  well  until  first  of  July,  after  which  let  weeds  grow  to  shade  the  ground.  The 
chestnut  is  specially  injured  when  young,  (and  the  same  holds  good  with  all  forest- 
trees  to  greater  or  less  extent),  by  excessive  heating^  of  soil  under  our  August  sun. 
After  the  third  year  the  ground  will  be  well  shaded  with  the  trees  and  they  will  make 
rapid  growth,  and  will  richly  repay  for  the  trouble  and  care  of  management  while 
young.  The  chestnuts  to  be  used  for  seed  must  not  be  allowed  to  become  dry,  or  to 
mold  or  heat  from  beinjy;  too  closely  confined.  They  should  be  mixed  with  purs 
sand  and  kept  through  winter  where  they  will  be  damp  but  not  too  wet.  Seed  grown 
north  is  every  time  preferable.  Nuts  grown  in  Benton  County  have  produced  seedlings 
standing  our  climate  better  than  those  coming  from  the  east  or  south. 

Red  Mulberry  {Motm  rubra), — ^This  is  a  very  handsome  ornamental  tree,  growing 
very  rapidly  during  the  first  years  after  planting,  and  soon  attaining  size  suit^to 
for  grape-vine  or  other  stakes,  and  even  for  posts.  The  timber  is  strong,  compact, 
and  very  darable.  If  dried  before  set  in  the  soil,  it  is  questionable  whether  we  have 
any  timber,  doing  well  in  rich  soils,  as  durable  for  posts  or  stakes  as  this.  A  drawback 
to  its  culture  is  the  scarcity  of  seed,  the  birds  generally  getting  the  fruit  as  fast  as 
ripe.  Wash  the  pulp  from  seed  and  mix  with  sand  for  ei^y  spnng  sowing,  either  in 
seed-bed  or  where  wanted.  Plant  the  mulberry  where  sheltered  from  the  west  and 
northwest  by  belts  of  trees  like  elm  or  cottonwood  that  will  better  stand  the  rake  of 

^  By  some  botanists  called  Acer  negundo. 
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our  dry,  cold  winds.  It  also  does  best  on  porons,  deep  soils,  as  long  continnons  drongbt 
seriously  iDJores  and  even  kills  the  trees  on  soils  with  the  bine  clay  too  near  the  sur- 
face. 

Yellow  Birch  (Betula  ftcoeba).-— This  tree  thrives  exceediugly  well  on  deep,  rich  and 
moderately  moist  soils,  with  porous  sobsoil.  It  makes  excellent  fuel,  and  is  valuable  for 
many  manufactnriDg  purposes  where  a  strong,  fioe-graiDed,  handsome  wood  is  desirable. 
It  is  only  recommended  for  variety.  It  grows  readily  when  transplanted;  and  the 
lover  of  trees  will  always  be  pleased  to  have  it  in  a  general  collection.  The  seedlings 
are  not  so  easy  to  grow  in  our  dry  air  as  those  of  most  forest-trees,  and  the  seed,  of 
which  there  is  an  abundance  in  the  market,  is  usually  not  in  a  condition  to  grow.  The 
plauts  may  be  bought  in  any  quantity  in  the  pinery  regions  at  low  rates. 

Large  Aspen  {Fopulus  grandidentaia), — Unlike  the  common  aspen  this  tree  rapidlv 
attains,  under  cultivation,  considerable  size.  The  wood  has  no  great  value  for  fuel, 
yet  it  has  a  special  value  for  farm-uses  that  should  not  be  overlooked. 

(1)  It  grows  when  planted  closely  very  straight,  and  the  poles — cut  in  summer  and 
pealed — ^flattened  on  one  side  make  very  strong  and  stiff  rafters  for  sheds  and  even 
bams.  When  large  enough  for  hewing-sticks  it  is  fully  equal  to  white  pine  for  frames 
of  bams. 

(2)  No  timber  in  our  list  will  attain,  under  good  culture,  size  sufficient  for  two  rails 
as  soon,  that  is  equally  strong  and  durable,  if  cut  in  summer  and  peeled.  In  lengths 
of  eight  or  nine  feet  nailed  on  good  posts,  they  keep  in  place  better  than  oak,  and 
will  last  fully  fifteen  years. 

All  things  considered,  it  is  best  to  grow  this  tree  from  cuttings,  yet  where  seed  can 
l>e  procured  the  plants  grow  with  as  much  certainty  as  the  cotton  wood  or  maple. 

We  may  add  that  a  plat  of  the  aspen  on  the  open  prairies  is  ever  an  object  of  inter- 
est in  contrast  with  other  trees.  The  leaves  tremble  in  the  lightest  breeze  when  the 
foliage  of  other  trees  is  motionless. 

WnrTB  Poplar  (Populus  alba). — ^This  tree  is  usually  voted  a  nuisance  as  a  shade  on 
account  of  its  wonderful  tendency  for  suckering :  but  this  tendency  to  sucker  would  be 
no  objection  in  forest-culture.  The  size  which  tnis  tree  will  reach  in  prairie  soil  in  ten 
years  is  a  matter  of  wonder  and  surprise.  It  is  probable  that  we  have  no  tree  with 
valuable  wood  that  will  reach  saw-log  size  as  soon  as  this.  Like  the  elm,  the  intrinsic 
value  of  this  tree  has  been  overlooked.    Let  us  enumerate: 

(1)  It  propagates  firom  cuttings  of  any  size,  even  more  readily  than  the  willow. 

(2)  It  IS  valuable  for  about  the  same  uses  as  the  famous  tulip  tree  (Liriodendron 
iulipifera)  of  Ohio.  It  makes  very  superior  flooring,  wainscoting,  and  even  finishing 
lumber  for  houses.  The  boards  used  for  siding,  or  for  fencing,  are  vastly  superior  to 
any  of  the  poplar  family  except  it  be  the  yellow  cottonwood.  For  dry-^^ds  boxes, 
bowls,  trays,  carriage-bottoms,  trunk-making,  chair-seats,  d^c,  the  wood  is  counted  in 
Europe  superior  to  pine  or  white-wood. 

(3)  When  thickly  planted,  it  runs  up  very  straight,  and  the  poles  cut  in  thinning,  can 
be  utilized  by  nailing  on  posts  for  fence,  for  rafters,  sleepers,  etc.,  as  with  the  aspen.  As 
with  the  latter,  the  trees  for  this  use  should  be  cut  in  summer  and  peeled,  when  they 
are  quite  durable  if  kept  from  the  ground. 

Wild  Red  Cherry  (Cerasus  Pennsylvanioa). — ^This  is  a  small-growing  tree  in  its 
native  haunts;  but  it  behaves  so  well  under  cultivation,  that  it  deserves  a  place  in  our 
timber  plantations.  It  is  peculiarly  a  northern  tree,  being  found  on  nearly  all  soils  from 
the  Atlantic  coast  to  the  headwaters  of  the  Mackenzie  Kiver  in  British  America.  It 
is  very  nearly  allied  to  the  common  cultivated  cherry,  and  exhibits  in  its  seedlings  a 
marked  capacity  for  variation  and  improvement.  A  variety  is  in  common  coltivation 
in  the  sontli  part  of  Benton  County^  Iowa,  which  bears  heavv  annual  crops  of  fruit, 
which  is  considered  excellent  for  culinary  use.  The  frait  is  fnlly  as  large  as  that  of  the 
black  wild-cherry,  and  of  pleasant  flavor.  The  wood  of  this  tree  is  exceedingly  hard, 
fine-grained,  and  of  a  reddish  hue,  and  would  be  valuable  for  many  uses  in  cabinet- 
work, were  it  not  for  the  natural  small  size  of  the  tree.  Grown  thickly  in  artificial 
groves,  its  poles  are  straight  and  tall,  and  valuable  for  such  farm-uses  as  nailing  on 
posts,  fence-stakes,  vine-stakes,  light  fence-poets,.  <&c.  If  dried  before  putting  in  the 
ground  it  lasts  as  well  for  posts  as  black  cherry.  The  pits  kept  in  sand  through  win- 
ter grow  as  readily  as  those  of  black  cherry.  It  transplants  readily,  and  sprouts  can 
be  secured  in  nearly  all  parts  of  the  State  for  setting  in  groves.  It  will  not  pay  to 
grow  this  timber  except  for  home-use  on  the  farm. 

White  Willow.  (Salix  aZ6a).— Perhaps  it  may  not  be  proper  to  include  the  willow 
among  the  timber-trees  proper,  having  a  special  value  for  &rm-uses  or  for  manufac- 
turing. Tet  where  grown  tnickly  the  poles  are  straight  and  uniform  in  size,  and  if 
cnt  in  summer  and  bark  peeled  off,  they  last  for  several  years  nailed  on  posts  for  fence, 
and  the  fuel  if  dried  under  cover  has  a  greater  value  for  summer  use  than  is  generally 
supposed.  It  is  specially  mentioned  in  this  connection  on  account  of  its  combined 
adaptation  for  wind-breaks  and  fences  on  the  bleak  interior  prairies.  If  any  one 
doubts  the  expediency  of  growing  the  white  willow  on  an  extended  scale  let  him  pay 
a  visft  to  Story  County,  Iowa.    Several  years  since  Col.  John  Scott,  of  that  county. 
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iiDg  oi  wiDQ-Bweeps  on  loeir  DieaK,  oroaa  prairies,  in  i»De  ponion  oi  me  oounij 
e  its  planting  has  been  general,  one  can  now  hardly  realize  be  is  npon  tbe  open 
le  in  driving  along  tbe  streets,  lined  on  both  sides  for  miles  in  extent,  with  com- 
I  fence  and  wind-screen.    Where  best  known,  the  wonder  is  expressed  by  prairie- 


earnestly  advocated  the  extended  planting  of  this  tree  for  fences,  for  fael,  and  for  tbe 
arresting  of  wind-sweeps  on  their  bleak,  broad  prairies.    In  the  portion  of  the  ooanty 
where  its  i "       '      "       " 
praiiie  i 
Dined  i 

settlers  how  they  got  along  before  its  advent  in  their  neighborhood.  Thomas  War- 
datl,  of  Mitchell  County,  wno  has  had  a  long  prairie  experience,  writes  of  the  white 
willow  as  follows,  in  a  report  on  hedges  for  the  North : 

Seventh,  We  tried  the  white  willow.  This  has  come  to  ns  at  the  north  as  a  ''God- 
send.^'  Not  because  it  makes  tbe  best  hedges,  for  no  one  is  so  foolish  as  to  assame 
that,  bat  because  a  stock-proof  fence  can  be  made  of  it,  in  brief  time,  and  at  small 
expense,  which  at  once  is  a  fence  and  a  wind-break.  A  combination  of  this  kind  tbe 
denizens  of  onr  northern  prairies  can  appreciate.  The  variety  mostly  in  use  in  onr 
section  and  in  Minnesota  will  not  bear  plashing  or  even  weaving,  and  will  not  lose 
the  tree  habit  of  growth  by  being  headed  back.  So  we  have  oy  mntual  consent 
abandoned  all  attempts  at  hedge-making  proper,  and  we  aim  to  secnre  a  dose  bottom 
at  once,  then  give  protection  from  stock  for  two  years,  and  we  have  a  profitable  in- 
vestment in  what  will  become  a  solid  wall  of  livd  timber  in  a  very  few  years ;  at  once 
a  fence,  a  valnable  screen  from  the  sweeplDg* winds  of  sommer  and  winter,  and  whieh 
will  give  a  constant  supply  of  passable  fire- wood  from  the  tops.  And  now  for  tbe  plan 
for  forming  such  a  stocK-barrier,  to  which  I  will  ask  special  attention.  Let  every 
uortbem  &rmer  plant  out  a  willow  grove,  with  good  large  cuttings  in  early  spring. 
Plant  four  feet  apart,  both  ways,  and  cultivate  well  for  two  or  three  years,  and  a  luge 
growth  will  be  secured.  When  five  years  old,  trim  out  all  but  one  plant  to  each  huL 
Cut  off  stakes  five  and  one-half  feet  long  from  these  trimmings.  Sharpen  tbeee  stakes 
and  drive  them  eighteen  inches  deep  in  a  well-prepared  fence-row.  When  the  soil  is 
soft  in  the  spring  the  4nviDg  can  be  done  without  bruising  the  bark.  Let  the  stakes 
be  driven  closely,  not  more  than  six  inches  apart.  Nail  a  stay-lath  near  the  top.  A 
three- inch  barn-batten  answers  the  purpose  well.  Mulch  heavily  or  cultivate  well 
and  often.  In  two  years  a  fence  may  be  made  that  mav  be  depended  on  to  torn  stock, 
but  which  will  have  the  one  fault  of  not  being  beautiful. 

Premiums  of  the  Iowa  Horticultural  Sodetif  for  1877. 
The  following  premiums  are  offered  to  encourage  the  planting  of  trees  in  permanent 
timber  plantations  or  belts ;  the  number  of  trees  living  to  be  ascertained  by  actnsl 
count  between  the  15tb  of  September  and  the  10th  of  October,  1877.  The  award  of  the 
premiums  to  depend  npon  a  full  compliance  with  the  rules  appended  to  the  achednleof 
premiums. 

For  the  greatest  number  of  species  planted  in  groves ;  intrinsic  value  of  spe- 
cies considered •  $40  00 

Second  greatest  number 25  00 

Third  greatest  number 10  00 

For  the  greatest  number  of  evergreens  and  larch  in  plantations  or  belts 20  00 

Second  greatest  number 15  00 

Third  greatest  number 10  00 

For  the  greatest  number  of  ash  trees SO  00 

Second  greatest  number .:....  15  00 

Third  greatest  number 10  09 

The  greatest  number  of  nut-bearing  trees,  including  oaks 20  00 

Second  greatest  number... 15  00 

Third  greatest  number 10  00 

For  the  greatest  number  of  black  wild  cherry,  elm,  box-elder,  and  birch 20  00 

Second  greatest  number 15  00 

Third  greatest  number 10  00 

For  the  greatest  number  of  cotton  wood,  basswood,  willow,  maple,  and  other 

soft-wooded  trees 20  00 

Second  greatest  number 15  00 

Third  greatest  number 10  00 

For  the  greatest  number  of  honey-locust— (from  seed  grown  on  thomless  trees 

is  preferable) 20  00 

Second  greatest  number 15  00 

Third  greatest  number 10  00 

$345  00 

REGULATIONS. 

Ist.  Persons  competing  for  premiums  must  designate  the  class  for  which  they  com- 
pete, as,  for  greatest  number  of  soft- wooded  trees,  greatest  number  evergreens,  larch, 
&o.  A  plantation  may  consist  of  a  single  variety  enumerated,  or  any  number  of  tbe 
kinds  mentioned. 

2d.  Additional  plantations  must  be  made  for  each  separate  entry  for  premiums.    In 
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other  words,  a  person  awarded  a  premiam  in  one  class  wUl  not  be  entitled  to  a  pre- 
miam  on  same  trees  in  another  olass. 

3d.  The  plantations  competing  for  these  preminms  mnst  be  made  with  rooted  seed- 
lings or  plants,  with  the  exceptions  here  mentioned :  Of  willows  and  soft- wooded  trees 
growing  readily  from  cuttings,  strong  cnttings  may  be  used.  In  the  class  qf  nut- 
bearing  trees,  white  walnut,  black  wunut,  and  oak  may  be  started  from  seed  where 
wantea  to  remain. 

4th.  All  treej,  seeds,  and  cnttings  mnst  be  plantod  in  permanent  timber  plantations 
or  belts,  in  the  spring  of  1877,  except  where  parties  failed  in  getting  a  sufficient  staud 
in  1876,  they  may  replant  in  1877.  The  plantations  must  not  be  made  at  a  greater  dis- 
tance than  four  feet  each  way ;  when  counted  there  mnst  be  at  least  two  thousand 
trees  to  each  acre.  The  plantations  competing  for  a  premium  mnst  be  on  one  farm, 
but  need  not  be  contiguous. 

5th.  The  competitor  must  have  his  trees  counted  by  two  disinterested  winesses  be- 
tween the  15th  of  September  and  10th  of  October,  counting  only  those  that  are  alive 
at  that  time.  After  counting,  competitor  must  make  affidavit  before  a  Justice  of  the 
peace  or  notary  public  as  to  the  following  facts: 

(A)  Whole  number  of  trees  in  permanent  grove,  planted  in  spring  of  1877,  and  now 
alive,  or  if  it  is  a  replanted  grove,  planted  in  1876,  state  the  fact.  (B)  Name  and  num- 
ber of  each  kind  planted.  (C)  How  plauted.  (D)  How  cultivated.  (£)  Cost  of  plant- 
ation.   (F)  Average  size  of  each  species  of  trees. 

The  parties  who  counted  the  trees  must  append  their  affidavit  as  to  the  correctness 
of  the  count.  The  officer  who  administers  the  affidavit  shall  certify  to  the  identity 
and  credibility  of  the  comi)etitor  and  the  parties  who  counted  the  trees. 

6th.  The  above-described  affidavit  to  be  forwarded  to  the  secretary  of  the  State 
Horticultural  Society,  Joseph  L.  Bndd,  Ames,  Story  County,  Iowa,  not  later  than  De- 
cember 1, 1877. 

7th.  Preminms  will  be  awarded  at  the  next  annual  meeting  of  the  society,  at  the 
city  of  Des  Moines,  on  the  third  Tuesday  in  January,  1878. 

H.  W.  LATHROP,  President, 

J.  L.  BuDD,  Seoreiarp, 

The  AnDQal  for  1875  gave  a  list  of  74  species  distributed  among  29 
genera,  as  recommended  for  planting.  The  list  include,  besides  those 
above  mentioned,  the  balsam  and  Douglas  firs  (Abies  baUamifera  and  A. 
Douglasii)}  horse-chestnut  {JEsculus  hippocastanum) 'y  ailantus  {A.  glan- 
dulosa) ;  sweet,  red,  and  canoe  birch  (Betula  lenta^  B.  nigra,  and  B.  papy- 
racea)]  hickory  {Gary a,  5  species,  viz :  dlhaj  glabra^  amara^  oUvceformiSj 
and  sulcata);  chinquapin  (Ca^tineapuinila)^,  cypress  {Cupressus  thyoideif)p. 
thomtree  (Cratcegus  coccinea  and  O.  crusgalli) ',  red,  black,  and  blue 
ash  (Fraxinus  pubescenSy  F.  sambucifoliaj  and  J^.  quadrangulata) ;  Ken- 
tucky coifee-tree  {Oymnocladus  Canadensis) 'y  tamarack  (Larix  Ameri- 
cana)} osage  (Madura  aurantiaca) ;  Austrian  and  Western  yellow  pine 
(Pinus  Austriaca  and  P.ponderosa)]  narrow-leaf  Cottonwood  (Populm 
angusiifolia) ;  sycamore  (Platanus  occidentalis) ;  oaks,  8  species  (Quercus 
macrocarpay  Q.  obtusilobay  Q.  alba^  Q.  casianea,  Q.  tinctorial  Q.  coccinea^ 
Q.  rubray  and  Q.  palustris) ;  sumac  (Rhus  glabra) ;  willow,  3  species  (Salix 
viminalisy  S.  nigray  and  S.  Forbiana) ;  bass  wood  (Tilia  Americana) ;  and 
winged  elm  (Ulmus  alata). 

The  Iowa  Horticultural  Society  fixed  upon  the  20th  day  of  April,  1874, 
and  afterward  annually,  unless  changed,  as  a  day  to  be  devoted  to  the 
planting  of  trees  and  seeds  of  trees,  designed  to  form  permanent  groves 
or  for  ornament.  This  day  proving  cold  and  stormy  the  first  year, 
planters  competing  for  premiums  were  allowed  the  next  year  to  select 
the  time  most  convenient. 

In  earlier  numbers  of  the  Forestry  Annual,  the  following  suggestions 
are  also  offered : 

Prairie  farms  ueed  shelter  most  on  the  west,  next  on  the  north,  next  on  the  south, 
while  their  usefulness  on  the  east  is  not  so  great,  though  sufficient  to  call  for  plant- 
ing. *  •  *  A  good  combination  for  an  evergreen  belt  is  two  or  three  rows  of  white 
pine  for  center,  two  rows  of  Scotch  or  Austrian  pine  on  each  side,  and  two  rows  of  red 
oedar  or  arbor  vitfls  outside  of  these,  making  ten  or  eleven  rows,  and  giving,  by  differ- 
ent rates  of  growth,  a  belt  with  a  conical  cross-section,  and  limbs  from  the  ground  np. 
Another  good  combination  is  made  of  Norway  spruce  for  center,  white  spruce  next, 
and  black  spruce  and  red  cedar  or  arbor  vit»  outside.  Digitized  by  ^OOQ IC 
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The  Scotch  pine  is  in  many  localities  found  well  adapted  for  outside 
rows,  from  its  hardy  habit.  It  needs  more  room  for  growth  than  the 
white  pine.  In  planting  windbreaks,  it  was  recommended  that  the 
outsi4e  rows  shonld  be  9  feet  apart,  and  plants  5  feet  apart  in  the  rows. 
It  was  remarked  that  people  generally  are  apt  to  overestimate  the  time 
it  will  take  to  secure  returns  of  fuel  from  artificial  groves.  Cottonwood 
needs  to  be  thinned  the  fourth  or  fifth  year.  If  properly  grown  and 
cultivated,  the  poles  then  cut  out  will  average  2^  inches  in  diameter  at 
bottom,  and  12  feet  long.  From  a  full  stand,  one-half,  or  1,775  poles, 
would  be  cut  at  this  period  from  an  acre.  Green  ash  needs  thinning  at 
six  or  seven  years,  and  makes  poles  as  large  as  those  of  the  cotton  wood 
at  four  or  five.  Those  who  had  tried  it  say  that  it  pays  better  to  raise 
wood  for  fuel  than  to  haul  the  supply  needed  five  miles  for  ten  years. 

As  for  wood  grown  for  other  uses  than  as  fuel,  it  was  estimated  that 
a  crop  of  ash  for  hoop- poles,  or  larch  for  stakes,  might  be  grown  in  from 
seven  to  eleven  years,  and  of  oak  and  hickory  in  twelve  to  sixteen 
years.  Larch  would  grow  to  a  size  for  posts  in  twelve  to  fifteen  years, 
and  for  telegraph-poles  in  eighteen  to  twenty  years,  on  valley  lands. 
Walnut,  hickory,  elm,  and  other  tie  timber  might  be  fit  for  use  in  from 
fourteen  to  eighteen  years.  Cottonwood  might  be  sawn  at  fifteen  years 
and  white  pine  in  thirty. 


Planted  Timher-landa  in  Iowa,  as  reported  bM  the  State  Ceneue  in 
1875,  and  Natural  Timber  in  1875. 

1863, 1865, 1867, 1869,  and 

Acres  of  planted  timber. 

ConntiM. 

1863. 

^ 

1867. 

1869. 

jl 

1 

Is 

¥ 

i 

3^ 

> 

Adair 

96 

M 

1 

295 

96 

3 

33 

79 

oj 

■"■49s" 

174 

'in 

19 
53 
H 

■".;? 

266 
49 
194 
185 

30 

57 

2 

3 

7 

943 

708 

66 

183 

374 

6.961 

8.687 
61.956 
62,037 

9,843 
18,016 
15,834 
97,550 
91,090 
20,750 
847 
19,814 

1,290 

3,919 

5,t>60 
36.100 

4, 8^0 

1.085 
17, 374 
21,573 
7-29 
99,999 
22.919 

5,376 
24,651 
81,772 
43.041 
45, 181 
46.976 

1,194 
69,773 

1,234 
38,539 
17,294 

4.185 
23,994 

9,410 
666 

570 
411 
326 
141 
116 

3,603 

1.819 
360 
379 
448 
G49 

3,496 
520 
685 
731 

1,010 
3t« 
570 
483 
191 
843 
94 
499 
433 
749 
189 
200 
659 
60 
379 
107 
193 
977 
598 
815 
341 
930 

1.490 

7.531 

9.098 
62,289 
69.178 

2.959 
91,619 
17,646 
97,930 
91.469 
21.907 

1,48U 
16,340 

1.810 

4.597 

6,»1 
37.110 

5.979 

1,655 
17.857 
91,764 

1,579 
99.316 
23.334 

5,809 
25.393 
81,954 
43.241 
45.833 
47,0J6 

1.573 
69.880 

1.497 
39.516 
17.899 

5.000 
24,965 

9.640 

9.986 

19,941 

Adams  ...... .............. 

16.611 

Allamakee 

29.940 

Appanoose. ................ 

53.745 

A odabon ...... ............ 

9,476 

Benton 

39.TJ8 

Black  Hawk 

39,400 

Boone 

45,314 

Bremer 

€9.813 

Bochanan ,w 

27.397 

Bnona  Vista   ....          .... 

1,4«0 

Batler 

51 

m 

137 

1 
8 

40 
300 

b5 

458 

29 

97 

65 
49.{ 

85 
9 

95 

67- 

14 

34 
910 
241 
IGd 

15 
111 
179 

29 

45.519 

Calhonn 

Carroll 

214 

19 

283 

9 

J* 

656' 
6 

19.4c3 

Cass 

18.679 

Cedar 

67.77!l 

Cerro  Gordo 

19.3:0 

Cherokee .................. 

9.315 

Chickasaw 

Clarke 

9 
25 

11 
•     3Jf 

30 
49 

29: 198 
1<^4I4 

Clay 

8,3S1 

Clayton .................... 

10 

908 

27 

156 

83 

19 

1 

151 
12i 
85 

359 
44 
91 
25 

73 
85 
17 
203 
3 
53 
148 
8 

93.077 

Clinton 

14.513 

Crawford  .................. 

8.89 

Dallas 

24.763 

Davis      ................... 

S9.40 

Dcoatnr  •.•■«....«........• 

41,731 

Delaware 

6S.5ld 

Des  Moines 

119;  «»l 

Dickinson  ................ 

5.0M 

Dubnque 

Smmett 

5 

17 

3 

240 

149 

275 

?? 

191 

3 

9 

181 

34 

59 

151 

17 

.  170 

60 
20 
388 
109 
143 
195 
31 
349 

2.693 

Favette 

163 

98 

26 

15 

6 

107 

73.  &» 

Fl6yd 

66L410 

Franklin 

7.795 

Fremont 

33.901 

Greene 

srlm 

Grandj 

.........a 
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Planted  Timher-landa  in  Imoa,  ob  reported  ly  the  State  Census  in  1863,  ^'c—ContiDned. 


Connties. 


Guthrie 

Hamilton 

Hanoook 

Hardin 

Harrison 

Henry , 

Howard , 

Homboldt 

Ida 

Iowa 

Jackson  

Jasper 

Jefferson 

Johnson 

Jones 

Keoknk 

Kossath 

LC6 

Linn 

Lonisa 

Lncas 

"Lzon 

Madison 

Mahaska 

Marion , 

Marshall 

Mills 

Mitchell 

Monona 

Monroe , 

Montgomery . . . 

Mnscatine 

O'Brien 

Osceola 

Page •. 

Palo  Alto 

Plymonth 

Pocahontas .... 

Polk 

Pottawattamie. 

Poweshiek 

Binggold 

Bao   , 

Bcott , 

Shelby 

Sionx , 

Story 

Tama 

Taylor 

Union 

TanBnren , 

"Wapello , 

"Warren 

"Washington  — 

"Wayne 

"Webster 

Winnebaso 

"Winneshiek 

"Woodbnry 

"Worth 

Wright 


Total. 


Acres  of  planted  timber. 


1863. 


43 
4i 

28 
56 
9* 
39 


7 

103 

100 

400 

2^0 

736 

3 

13 

65 

ISO 

59 


43 

84 

12 

207 

330 

3 

15 

14 

41 

255 


76 

13 

133 

30 

1 
478 
21 


34 

97 

51 

9 

3501 

166* 

81 
253 

40 

n 


377* 


8,360 


1865. 


61 

24 


175 
29 

250 
36 
16 


114 

7 

133 

27 
151 
182 

94 

4 

(») 

106 

93 
253 


46 

6301 
413 
270 
5961 
6* 


10 
685 


103 


50 

8 

145 

38 


46 

149 

64 

15 

4 

33 

123 

211 

36 

16 


377» 


9,5861 


1867. 


117 
67 
13 

266 
30 
84 

920 

53 

5 

90 

9 

179 
77 

356 

579 

644 
19 

130 

211 
29 

306 


121 

313 

466 

4. 574» 

144 

U 

98 

7 

4 

18 


73 


6 
103 
154 
170 
39 

1 
178 

3 


77 

lea 

57 
10 
6 

29 
3961 

la*) 

59 
14 

1? 

1 

6 

28 


14,128 


1869. 


104 
109 

S3 
464 
107 
130 
195 
125 

10 

166 

3 

237 

2,846 

800 

.316 

121 

94 
178 
326 

47 
127 


134 
348 

74 

1,080 

235 

90 
Ifil 

42 

39 
733 


153 

27 

9 

19 

120 
1,2001 

223 
56 
10 

256 
39 


384 

224 

S45 

14 

20 

928 

397 

53 

66 

3 

57 


23 
75 


19,683 


Timber  and  forest  products,  1675. 


2| 


14,180 
8,172 

laooo 

18.106 
23,497 
44, 178 
10,493 

1,878 
703 
92,973 
95,160 
20,223 
55.478 
39,971 
53,546 
45. 000 

2,344 
68,716 
63,1?3 
37,299 
93,684 
691 
34,436 
46,132 
49, 181 
15,687 
18.502 
12. 168 

8,798 
36.397 

7,445 

32,077 

907 


16,756 

1,334 

578 

651 

38.623 

90.483 

13,197 

18,149 

3,663 

15,464 

5,638 

818 

14,165 

18,263 

19,039 

9,203 

78,384 

57,983 

34,718 

38,350 

24,214 

11,330 

3,779 

39,844 

7,204 

5,428 

3,233 


9,319,650 


3 


747 
876 
114 
961 
5-28 
312 
534 
3U9 

56 
506 

27 
1,912 


4-23 
400 
583 
80 
815 
178 
150 
145 
910 
544 
921 

5,526 
749 
810 
536 
38 
330 

4,373 
484 
123 

1,502 
364 
917 
420 
705 
600 
777 


343 
976 
774 

1,589 
500 
623 
364 
76 
550 

1,759 
171 
653 
92 
284 
503 
161 
574 


65^549 


14.927 

9,048 

10. 114 

19  067 

24.035 

44,490 

11,027 

9;  187 

759 

93,4;9 

95,187 

30.435 

55,577 

40,593 

53, 019 

45.400 

2,927 

68.796 

64,198 

37, 477 

23,034 

836 

35,336 

46.676 

49,402 

91,213 

19.251 

12.998 

9,264 

36,435 

7,765 

36,450 

691 

129 

17,268 

1,688 

1, 4U5 

1,071 

39,328 

91,083 

19,974 

18,375 

3,2^6 

15,693 

5,975 

494 

17,939 

19,871 

19,539 

9,826 

78,708 

58,059 

35,268 

40,109 

24.385 

11,982 

2,871 

40,128 

7,707 

5.589 

3.806 


3,378,208 


I 


|15. 197 
10.  Oil 

6,991 
40, 841 
39.403 
59.003 
10. 421 
11.298 

2,216 
94,897 
78,479 
32.390 
45,397 
75,765 
54.376 
60,635 

2.310 
68.068 
116. 166 
66,706 
31,717 
960 
36.737 
56,566 
41.315 
34.153 
44. 101 
30,833 
17,738 
95.535 
13,403 
31,413 


97,613 
1,643 
9,055 


51,134 
107,858 
13,668 
43,1*23 
6,353 
17.389 
13,199 


41,196 
37.985 
95.000 
11, 451 
53,889 
54,894 
70, 113 
63,299 
13.528 
10,326 


127,665 

13,783 

4,633 

5,555 


3,467,020 


1  Apparently  too  high,  but  indnded  in  totals. 

*Betamed  as  5.662  acres  for  Lee  County  in  1865,  but,  from  comparison  with  former  and  later  years, 
evidently  through  error.  This  remark  also  applies  to  Scott  County.  The  totals  for  the  whole  State 
were  manifestly  in  error  from  these  entries,  and  in  preparing  this  table  we  have  allowed  for  the  two 
oonnties  a  mean  between  the  returns  of  1863  and  1867,  thus  changing,  we  belieye  with  reason,  fjrom 
printed  totals  of  the  census. 

*  Betorned  as  999,  bat  evidently  through  error.    Allowed  as  14  in  the  totaL 
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Area  of  inclo$ed  lands  and  length  of  Hedges  in  Iowa  ai  different  periods,  as  shown  hjf  Ike  SUtts 

Census, 


Years. 

locloaed  lands. 

Length  of  hedges. 

Acres. 

Increase. 

Bods. 

Increase. 

1863 

4, 784. 886 
5, 327, 053 
8,263.174 
8,174,930 
9, 987, 788 
12,658,493 

306.728 

331,741 

663,063 

3,393,061 

1P65 

549,167 
9,936,121 
— 88,244» 
1,812,858 
9, 670, 705 

95,013 

1867 

^1  ?n 

1869 

9,799.988 

1873* 

1875» 

7,396^6e9 

4,003,001 

1  Decr<^fle,  nome  connties  not  reporting. 

'  The  firfit  of  these  entries  is  for  "acres  improred,"  nndeistood  to  ooirespond  with  ' 
of  former  retoms. 

There  were  also  reported,  in  1875, 9,645,961  acres  Id  coltivation  in  1874 
and  52,164,603  rods  (161,764  miles)  of  fence.  It  does  not  clearly  appear 
whether  hedge  fences  are  included  in  this  amount  or  not.  If  they  are, 
it  gives  an  average  of  4.12  rods  of  fence  to  each  acre  of  improved  laod« 

The  lumber  bnsiness  at  Clinton,  Iowa,  began  in  1860,  and  now  employs 
about  1,000  men,  including  teamsters  and  raftsmen.  The  logs  are  rafted 
down  from  W  isconsin  rivers,  and  the  products  mostly  go  westward  into 
the  prairie  regions. 


Lumber  manufacture  in  Iowa. 

Most  of  the  lumber  manufactured  within  this  State,  is  grown  beyond 
its  borders,  and  almost  entirely  in  Wisconsin.  The  business  is  dis- 
tributed along  the  Mississippi,  at  fifteen  different  places,  which  in  order 
of  capacity  for  manufacture  are,  Clinton,  Davenport,  Lyons,  Muscatine, 
Dubuque,  Fort  Madison,  McGregor,  Burlington,  Lansing,  Keokuk,  Mon- 
trose, Camanche,  Bellevue,  Sabula,  and  Quttenburg. 

The  capacity  and  business  of  these  points  were  reported  by  the  JSortk- 
western  Lumberman  of  March  30, 1878,  as  follows : 


S 
1 

3 

Saws. 

Feet  of  lum- 
ber sawed 
inl8T7. 

Hanofactnrlng  points  on  the  Mississippi  Biver. 

t 

i 

a 
2 
5 

1 

Capacity  of 
mills  (day 
sawing). 

XfOndlng 

9 

1 
1 
5 
1 
i 
3 
4 
1 
5 
3 
3 
3 
1 
1 

"i" 

"3' 

13 

.... 

3 

1 

8 
9 
1 
5 
8 
1 
7 
5 
3 
4 
2 
3 

1 

8 

1 

'5* 

1 
1 
5 
13 
1 
5 
4 
3 
3 
1 
1 

13,500,000 
15.180.000 

2,000.000 
30,500.000 

5.000,000 

3,500,000 
41.000.000 
113,000,000 

6,000.000 
54,000,000 
41.000,000 
15.000.000 
80.000,000 

8.000,000 
10,000,000 

3. 075,  Odd 
12,000.000 

1,850,000 
81, 250, 000 

2.250,080 

1.300.010 
19.000.000 
57, 795, 567 

1,700,010 
51.8SQ.18S 

McGregor 

Guttenburg 

Dabnqne.... 

Bellevue 

Babula 

Lyons . ...'. 

Clinton 

Camanche 

Daveoport - 

Mn<*caT  ino 

85,400,010 

1,250.000 

17,000,000 

Barlini;{toD ...... 

Fort  Madison 

Montrose 

3.396,800 

Keokulc 

4,750,000 

Total  Iowa 

33 
U 

S4 
~6^ 

53 

5 

45 

376.680,000 

333,870,59 

Total  river  shore,  Wisconsin  and  Illinois 

19 

3 

11 

107.000.000 

58.826^^ 
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The  lamber  manufactare  of  Sioux  City,  on  tbe  Missouri  Eiver,  and  on 
the  west  lioe  of  Iowa,  is  estimated  at  about  8,000,000  feet  per  annum. 

About  2,000,000  of  the  native  cotton  woods  of  the  Missouri  flats,  mostly 
from  the  Nebraska  side,  have  been  sawed  annually  for  the  last  twenty 
years.  Within  this  period  tracts  once  cut  off  have  again  ^own  up  into 
timber  of  considerable  size,  and  a  growth  of  thirty  or  forty  years  would  be 
of  sufficient  size  for  sawing.  This  lumber  is  used  for  weather- boarding 
of  barns,  &c.,  and,  before  railroads  were  opened,  it  was  the  lumber  prin- 
cipally used  for  inside  fiDishing,  and  for  joists,  studs,  and  other  small 
pieces  in  framing.  The  present  price  of  Cottonwood  lumber  is  about 
$14  per  1,000  feet.  The  timber  supplying  these  mills  is  brought  from 
the  country  within  forty  miles  around,  chiefly  on  the  west  side,  and  the 
valley  of  the  Big  Sioux  Eiver,  on  the  line  of  Dakota. 

The  trees  found  best  suited  lor  planting  on  the  western  border  of  Iowa, 
at  Sioux  City,  and  vicinity,  are  the  soft  maples,  box-elder,  green  ash, 
and  black  walnut.  The  Cottonwood  is  a  native,  and  grows  luxuriantly 
wherever  planted.  All  evergreens  heretofore  tried,  excepting  the  red 
cedar,  have  failed  in  that  region. 

LYOtf  County. — This  is  in  the  extreme  northwestern  corner  of  the 
State  of  Iowa,  and  in  the  prairie  region. 

An  experiment  in  planting  was  l^gun  in  1871  on  an  extensive  scale. 
Of  more  than  a  million  trees  and  cuttings,  then  set,  about  half  were  liv- 
ing in  1875,  notwithstanding  dry  seasons  and  grasshopper  ravages,  and 
ranged  from  2  to  20  feet  in  height. 

The  kind  planted  were  the  white  willow,  cottonwood,  box-elder, 
white  or  silver  maple,  white  ash,  honey-locust,  European  larch,  and 
several  species  of  evergreen.  Among  the  deciduous  trees,  including  the 
larch,  preference  was  given  in  the  order  above  named,  with  a  very  de- 
cided preference  to  the  white  willow,  not  only  on  account  of  the  ease 
and  certainty  with  which  it  grew  from  cuttings,  but  from  the  value  of  its 
timber.  When  thoroughly  seasoned  before  using,  it  makes  durable 
fences,  and  it  grows  well  in  both  wet  and  dry  ground.  The  grasshop- 
pers, however,  are  especially  fond  of  its  leaves,  and  may  seriously  injure 
its  growth  in  some  seasons. 

MISSOURI. 

This  State  was  originally  well  timbered  in  many  parts,  while  extensive 
regions  elsewhere  were  open  plateaus  and  prairies. 

Very  little  evergreen  timber  occars  in  the  State,  excepting  some  cedar 
in  the  southeast  part.  The  conifers  are  equally  rare  in  Iowa,  except 
along  Cedar  Eiver  and  adjacent  region. 

Mr.  George  Husmaun,  of  Sedalia,  in  an  article  published  in  the  State 
Agricultural  Eeports  (1877),  has  suggested  a  method  of  management 
for  woodlands  which,  if  carefully  followed,  would  insure  continued  pro- 
duction. A  given  tract  of  woodland,  say  25  to  50  acres,  being  inclosed, 
a  portion,  say  of  5  or  10  acres,  should  be  carefully  worked,  all  old  and 
decaying  trees  being  cut  out,  and  the  younger  growth  thinned.  The 
Bext  year,  another  part  might  be  taken  in  like  manner,  and  so  on  till 
the  whole  was  worked.  Then  by  going  the  round  again,  once  in  five  or 
ten  years,  the  forest  would  be  gradually  brought  into  a  periodical  work- 
ing, more  profitable  than  the  haphazard  way  generally  practiced. 

In  planting  new  land  with  forest,  he  gives  preference  to  kinds  in  the 
following  order:  (1)  locust;  (2)  ailanthus:  (3)  osage  orange;  (4)  Eu- 
ropean larch;  (5)  catalpa;  (G)  white  and  black  walnuts;  (7)  ash,  of  all 
kinds;  (8)  silver  maple;  (9)  box  elder;  flO)chestnut.  Hewould  break  and 
cultivate  one  year  before;  set  plants  tirom  seed-beds  on  land  marked  as 
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for  coru;  shorten  the  tap-root  and  large  side  roots;  set  in  furrows, 
drawing  the  earth  weli  up  against  the  roots ;  keep  free  of  weeds,  and 
thin  out  as  needed.  He  would  set  in  quincunx  order,  4  feet  apart,  or 
2,722  trees  to  the  acre,  and  in  8  years  take  out  half  for  posts,  which 
should  be  worth  $340.25.  In  another  8  years,  the  rest  should  be  worth 
$680.50 ;  making  over  $1,000  iu  16  years. 

In  an  article  published  in  1874,  he  gives  preference  to  the  Catalpa 
syringwfoliay  and  commends  the  ailanthus,  osage  orange,  ash  and  maples, 
although  the  latter  were  sometimes  injured  by  borers.  Of  evergreens 
he  recommended  the  red  cedar,  and  Scotch,  Austrian,  and  white  pines. 
The  Norway  spruce,  hemlock,  and  balsam  fir  did  not  do  well.  For 
shelter-belts,  nothing  was  better  than  the  red  cedar. 

Saint  Louis  Ooxtnty. — The  trees  chiefly  planted  for  ornamental 
purposes  are  the  hickory,  white  oak,  and  black  jack.  A  few  red  maples 
are  planted.  No  pines  occur  in  the  county,  although  the  Pinus  mitis  is 
abundant  a  hundred  miles  further  south.  Seeds  of  various  species  ot 
oaks,  maples,  ash,  elm,  linden,  &c.,  have  been  placed  by  the  Missouri 
Botanic  Gardens  at  the  disposal  of  the  Merchants'  Exchange,  for  distri- 
bution among  the  country  members.  They  have  always  been  eagerly 
sought  for,  and  the  demand  is  invariably  greater  than  the  supply.  The 
arboretum  of  the  gardens  contains  nearly  every  tree  that  will  grow 
here  in  the  open  air.  The  following  experience  in  this  locality  is  worthy 
of  notice : 

I  have  lately  noticed  many  25-year  old  Scotch  pines  dyinff  from  raTafi:e8  of  the 
Pissodea  atrobi  (Peck.),  none  of  onr  native  pines  being  a£fected  l>y  it.  The  black  wal- 
nut Buffers  much  from  the  (in  other  places  rare)  Datana  anguML  The  flat-headed 
borer  has  proved  very  destructive  to  the  ash  trees.  It  is  the  same  species  that  attacks 
the  apple-tree,  ChryaohothrU  femoraiua  (Fabricus.).  The  alders  suffer  very  much  of 
late  year  from  the  plant-louse,  Laohnus  alnifolia  (Fitch). 

On  the  Ist  of  January,  1864,  the  temperature  at  Saint  I/)ui8,  Mo.,  went  down  to  —22^ 
and  continued  near  that  temperature  for  a  week.  The  following  trees  suffered :  Broma- 
aoneaia  papyrifera,  (kiUed  to  the  root)  Salix  Bdbplonioa  (young  trees  kiUed  to  the  root), 
Bignonia  grandiflora  (young  trees  killed  to  the  root),  Vitex  Agnua  caatua^  Pinna  tub^rcu- 
latua  (8  feet;  killed),  P.  Lamberiiana  (5  feet;  killed),  P.  CaulUri,  P.  Larioo  (8  feet; 
killed),  Cedrua  deodora,  Thuja  oooidenialia  (voung  plants),  Sequoia  gigantea  (8  feet; 
killed) ;  grape-vines,  peaches,  quinces,  and  cherries  were  much'  injured.  The  Clinton 
and  Concord  grapes  stood  the  cold  unprotected  without  injury.  The  following  coni- 
fers were  much  injured,  and  partially  killed  i  Pinua  maritima  and  exoelaa,  Cedrua  Kbanuay 
Thuja  gigantea,  Taxua  oaooata.  The  following  were  uninjured:  Pinua  aylveatria,  P.  Aua- 
iriaoaf  P.  atrohua,  P.  mughOy  P.  humilia,  P.  inopa,  P.  reainoaat  P.  aerotina,  P.  oembroj  P. 
edulia,  P.  Benthamianaf  P.ponderoaa,  and  P,Jeffreyii;  Ahiea  exoelaa,A,  nigra^A,  Douglatiiy 
Canadenaia,  and  A,  halaamea;  Juniperua  (15 species,  including  the  Aoaaainthanea);  Cuprea- 
aua  Lamaoniana  and  Ceriooidea,  Taxodium  diatidhunif  Mothers  failed) ;  Taxua  adpreaaa  and 
T.  Canadenaia  (others  injured);  Thvja  ooddentdUa.plicatatSihfrioa;  Hovey's  and  Buisfs 
Thujaa,  Ilex  opaoa,  Laurua,  Mahonia,  and  Thuyopaia  harealia,^{J.  Manellf  Saint  Loois, 
Mo.) 

KANSAS. 

The  timber  area  of  Kansas  is  estimated  by  Mr.  B.  S.  Elliott^  at  abont 
2,660,000  acres,  or  4.92  per  cent.,  chiefly  in  the  eastern  part  of  the  State, 
the  remainder  being  treeless,  except  as  the  rivers  and  streams  are  fringed 
with  groves. 

In  1870,  the  Farmers'  Institute  of  the  State  Agricultural  Oollege  pre- 
pared a  list  of  trees  as  worthy  of  trial  for  cultivation  in  this  State,  em- 
bracing 24  kinds,  viz :  Ailanthus,  ash,  box-elder,  catalpa,  cedar,  chest- 
nut, coffee-bean,  cotton  wood,  elm,  hackberry,  hickory,  honey-locost, 
larch  (European),  liuden,  locust,  maple  (silver  and  sugar),  oak,  osage 
orange,  pine,  poplar,  tulip-tree,  black  and  white  walnuts,  and  willows. 
It  was  believed  that  all  of  these  would  thrive  in  congenial  conditions 

>  Ihinaaotiona  o/Kanaaa  State  Board  of  Agriculture,  1872,  p.  326. 
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in  the  eastern  border ;  bnt  it  is  probable  that  the  list  would  be  much 
reduced  in  going  west,  until  toward  the  elevated  regions  bordering  upon 
Colorado,  irrigation  would  be  indispensable  to  success. 

In  the  order  of  preference,  Mr,  S.  T.  Kelsey*  has  placed  the  black 
walnut  ^r«f,  the  Cottonwood  secondj  and  the  soft  maple  thirds  suggesting 
that  the  cottonwoods  might  be  planted  among  the  walnuts  for  their 
protection  while  young,  and  to  secure  an  upright  growth,  to  be  thinned 
out  from  time  to  time  as  the  trees  become  larger.  He  estimates  the  cost 
of  planting  and  cultivating  25  acres  of  land  in  forest,  as  follows: 

Breaking  the  prairie  sod,  at  $4  per  acre $100  00 

Gathering  seeds,  aod  cutting  and  growing  plants 20  00 

Be-plowing  one-third  of  the  ground,  at  (3  per  acre 25  00 

Harrowing  for  the  rows  of  trees,  ana  staking  ont  rows 10  00 

Planting,  25  days,  at  $2  per  day 50  00 

After-culture,  first  year,  $1  per  acre. 25  00 

After-culture,  next  three  years,  50  cents  per  acre 37  50 

Total $277  50 

This  estimate  contemplated  planting  in  rows,  12  feet  apart,  and  cul- 
tivating between  for  the  first  three  years. 

The  success  of  tree-culture,  as  well  as  the  cultivation  of  the  cereals  in 
Kansas,  under  existing  conditions  of  climate,  must  depend  very  much 
upon  the  amount  and  distribution  of  the  rain-fall.  For  data,  we  must  for 
the  most  part  depend  upon  recent  records,  the  observations  in  but  one 
case  (Fort  Leavenworth)  extending  more  than  forty  years,  and  most  of 
them  scarcely  a  quarter  of  this  period. 

A  summary  of  results,  shows  very  clearly  the  decreasing  rates  as  we 
go  westward,  and  for  convenience,  the  State  has  been,  for  this  study, 
divided  into  three  belts  or  regions  running  north  and  south  across  the 
State,  and  called  the  eastern,  middle,  and  western  belts.  The  sha<ling 
off  from  one  into  the  other  is  so  gradual  that  a  boundary-line  must  be 
arbitrary,  but  Fort  Biley  may  be  assumed  as  the  western  limit  of  the 
eastern  belt,  and  the  west  line  of  Ellis  County  as  the  line  between  the 
middle  and  western.  The  aggregate  results  of  over  two  hundred  and 
fifty  years  of  observations,  to  1874  inclusive,  will  give  the  following  gen- 
eral averages  by  months  and  seasons : 

MONTHLY  AVERAGES  OF  SAIN-FALL  IN  KANSAS. 


Begiona. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept 

Oct 

Nov. 

Deo. 

£aAtem  belt 

1.35 
0.79 
0.4-2 

1.73 
1.75 
0.36 

a  01 
1.13 
0.33 

3.15 
9.12 
a.  17 

4.88 
3.18 
4.27 

4.94 
2.60 
2.W7 

5.03 
3.40 
2.32 

4.30 
1.79 
1.88 

3.36 
3.29 
1.79 

2.56 
1.38 
2.57 

1.98 

o.« 

0.45 

1.84 

Middle  belt 

Western  belt 

1.45 
0.64 

StAte  at  large 

0.85 

1.28 

1.49 

3l48 

4.09 

3.30 

3.58 

2.66 

2.81 

2.17 

1.03 

1.31 

Variations  from  the  mean  of  whole  State, 


Eastern  belt 

Middle  belt 

Weatem  belt 


+.70 
-.06 
-.43 


+.45 
+.47 
-.92 


+1.52 
-  .37 
-1.16 


+.67 
-.36 
-.43 


+.73 
-.91 

+-.18 


+1.64 
-  .61 
-1.03 


+1.451 
-  .18 
-1.26 


+1.64 

-.87 
-.78 


55 
48 
-1.02 


+.39 
-.79 
+..40 


+.85 
-.3t» 

-.58 


+.53 
+.14 
-.67 


1  Traneaotiona  ofKaneaa  State  Horticultural  Societif,  1872,  p.  146. 
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Average  of  the  above  hy  eeaeons  and  years. 


Begiona. 

Spring. 

Sommer. 

Antimm. 

Winter. 

Teiir. 

Eastern  belt 

9.99 
6.42 
6.77 

14.  S6 
7.87 
6.47 

7.90 
&33 
4.83 

4.92 
3.99 
1.42 

C7.07 

Middle  belt 

SI  61 

Western  belt 

19.48 

State  at  large 

7.73 

9.53 

6.03 

3.44 

S&7S 

Variaiione  from  mean  of  whole  State, 

'Enstem  belt.... 

+aL26 

-1.31 
-0.96 

+4.73 

--Lee 

-3.06 

+1.88 
-0.69 
-L20 

+1.78 
+0.55 
-2.02 

+ia36 

-  3.11 

Middle  belt 

Weetembelt 

—  7.28 

The  average  rain-fall  in  1875  was  28.46  inches  in  the  eastern,  22.30  in  the 
middle,  and  21.19  in  the  western  belt,  and  for  the  State,  26.72.  The  infla- 
ence  of  elevation  is  not  taken  into  accoant.  How  far  these  conditions 
may  hereafter  be  influenced  by  ealtivation,  remains  to  be  ascertained  by 
future  observations.  It  is  admitted,  as  a  fact  beyond  denial,  that  the 
short,  crisp  ^^  buffalo-grass,"  that  covered  the  plains  at  first  settlement,  is 
giving  place  to  a  species  of  ranker  growth — the  blue-grass-— more  vaJu- 
able  for  pasturage.  As  the  prairies  are  brought  under  cultivation  in 
taller  grass,  the  hygrometrical  conditions  of  the  soil  and  climate  appear 
to  improve,  although,  from  the  absence  of  observations  upon  the  wet  and 
dry  bulb  thermometer,  we  have  no  data  for  stating  the  actual  and  rel- 
ative humidity. 

The  process  of  slow  self-planting  in  Central  Kansas  is  thus  described 
by  Dr.  L.  Sternberg,  in  a  paper  read  before  the  Kansas  State  Horticul- 
tural Society : 

On  many  of  the  small  streams  there  is  a  more  dense  growth  of  timber  than  when  the 
country  was  first  opened  to  settlement.  The  necks  of  creeks  (having  a  narrow  lining 
of  timber),  formed  by  their  numerous  windings,  are  being  gradually  covered  with 
trees ;  and  the  shade  and  mulching  afforded  by  these  trees  produces  congenial  condi- 
tions, under  which  numerous  others  are  constantly  springing  up,  and  thus  the  timber 
area  is  enlarging.  Sometimes  additions  are  made  to  this  area  by  a  slow  but  sure  pro- 
cess, viz :  To  furnish  the  necessary  shade  and  mulching  for  the  growth  of  tree-eeeds, 
let  the  surface  be  covered  with  tall  grass.  From  this  condition  will  spring  up  some 
such  shrubs  as  elders,  or  wild  plums,  but  most  (iommonly  sumac.  Then  comes  forth 
varieties  of  larger  growth,  from  seeds,  as  the  elm,  ash,  or  box-elders,  and  other  varie- 
ties may  follow,  and  in  a  few  years  the  latter  kinds  will  overtop,  and  by  their  shade 
destroy,  those  tliat  first  gave  them  shelter,  and  hence  the  increase  of  forest  area.^ 

Experiments  tried  in  tree-planting  in  Central  Kansas  in  1859,  with 
trees  from  Illinois  nurseries,  were  not  successful.  In  1860,  the  season 
being  dry,  the  result  was  no  better,  and  in  1861,  another  dry  year,  the 
same  experience  followed.  In  1862  plantations  of  native  woods  began 
to  live,  and  with  careful  management  it  is  now  considered  reasonably 
certain  that  trees  can  be  started  and  made  to  thrive,  and  it  is  quite  prob- 
able that  this  success  is  largely  due  to  improved  experience  in  plant- 
ing, rather  than  to  any  change  in  conditions. 

As  in  other  prairie  States,  one  of  the  first  needs  of  timber  is  for  fences^ 
and  until  recently  the  fence-law  in  this  Stat<e  was  most  absurd,  and 
quite  in  favor  of  the  owners  of  stock.  The  State  now  has  a  herd  law 
that  appears  well  calculated  to  the  wants  of  the  State,  and  its  applica- 
tion is  left  to  the  several  counties.  The  following  statistics  have  inter- 
est in  this  connection : 

^  Tranaaotione  of  Kanaae  State  Horticultwral  Society,  l€7b,  p.  122. 
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Kind. 

Bods. 

Total  value. 

Avoraf^e 

vtdu6  per 

rod. 

Stone 

70^428 
8,550,315 
2,825,116 
6, 829, 408 
1,205^200 

$1,602,792  00 

11.438.358  73 

3.912,969  29 

3,019,051  10 

893,220  00 

|2  36 

Kail 

1  34 

Board 

1  31 

Hedge 

53 

Wire 

74 

From  eight  coanties  no  retarns  were  received,  and  from  several  others 
the  returns  were  manifestly  defective. 

Tree-planting  in  Kansas — Suggestions  by  Mr.  Kelsey. 

Mr.  Kelsey,  in  an  essay  read  before  the  Kansas  State  Horticnitnral 
Society  December  15, 1868,  from  an  experience  of  twenty  years  in  plant- 
ing, of  which  six  bad  been  spent  in  Kansas,  gave  the  results  of  his 
observation,  especially  with  the  black  walnut,  cottonwood,  and  silver 
maple,  which  he  preferred  as  best  adapted  for  this  region.  In  planting 
black  walnuts  he  directed  they  be  gathered  soon  after  they  drop,  and 
to  be  spread  and  covered  two  or  three  inches  deep  with  moist  earth,  or, 
better,  with  sawdust,  to  keep  them  moist  through  the  winter.  They 
should  be  planted  two  inches  deep,  early  in  spring,  and  with  fair  soil 
and  good  cultivation  they  would  grow  so  as  to  be  of  some  use  as  fuel  in 
five  or  six  years,  and  in  ten  years  would  make  good  fence-posts  or  rail- 
road-ties, and  begin  to  bear  nuts.  In  fifteen  years  they  would  make  a 
fine  forest,  and  if  judiciously  managed  would  go  on  increasing  in  value 
for  a  century,  returning  fair  profits' annually,  and  without  expense.  It 
should  not  be  transplanted,  but  the  seed  should  be  placed  where  the 
tree  is  to  stand. 

Cottonwood  might  be  started  from  shoots  of  last  year's  growth  cut  in 
the  fall  and  packed  in  moist  sawdust,  or  buried  in  the  earth  till  spring. 
They  should  be  a  foot  long  and  might  be  set  with  a  narrow  spade,  leav- 
ing an  inch  or  two  out,  and  pressing  the  soil  firmly  about  tbem  at  set- 
ting. Small  plants  with  roots  might  be  easily  got;  they  would  begin 
to  be  of  service  as  wind-breaks  and  shelter  for  stock  in  four  years,  and 
the  wood  makes  a  fair  fire-wood.  Be  suggested  planting  cottonwood 
alternately  with  black  walnut,  to  make  the  latter  grow  taller  than  if 
grown  alone. 

Silver  maple  should  be  started  from  seed,  which  ripens  from  the  15th 
to  the  18th  of  May,  and  should  be  sown  immediately  in  drills  and  cov- 
ered with  an  inch  of  good  mellow  soil.  It  will  come  up  in  six  to  ten 
days,  and  by  fall  of  the  first  year  will  be  two  feet  and  a  half  high.  Tbe 
next  spring  it  should  be  set  in  forest  rows,  two  inches  deeper  than  it 
stood  in  the  seed-bed,  the  earth  being  pressed  firmly  about  the  roots. 
In  ten  years  it  will  be  25  to  30  feet  high  and  10  to  12  inches  in  diameter. 
It  forms  a  beautiful  tree  while  young,  and  its  wood  is  more  valuable  than 
cottonwood,  being  useful  for  cabine^ wares.  Its  sap  will  make  sugar  of 
good  quality,  but  less  in  quantity  than  the  sugar  maple.  It  has  the 
fault  of  forking,  so  as  to  make  two  or  more  stems,  and  except  in  favor- 
able circumstances  is  not  likely,  if  left  to  itself,  to  make  a  large  straight 
tree.    It  is  also  split  down  too  easily  by  the  wind  and  by  sleet. 

In  planting  a  forest  he  recommended  laying  out  tbe  ground,  after 

^Seo  this  article  in  detail  in  Huichinsmi^s  Resources  of  Kansas,  p.  151.  . 
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plowing,  into  rows  12  feet  apart,^  setting  the  yoang  plants  18  inches  apart 
m  the  rows,  and  cultivating  the  ground  between  with  corn  until  the 
whole  surface  was  shaded.  The  walnuts  might  be  planted  with  a  hoe, 
like  potatoes,  and  the  cuttings  and  young  plants  with  a  spade.  When 
the  trees  have  grown  so  as  to  shade  the  ground  too  much  he  advised 
sowing  with  red  clover,  and,  if  hedged  or  inclosed,  hogs  or  young  cattle 
might  be  turned  in  to  feed  on  the  clover.  But  it  is  not  advisable  to 
pasture  woodland  with  any  animal  that  will  injure  the  trees. 

Among  other  trees  adopted  for  growth  in  Kansas  he  mentioned  the 
honey-locust,  white  ash,  box-elder,  Kentucky  coffee,  white,  red  and 
water  elm,  butternut,  chestnut,  hickory,  cypress,  European  and  Ameri- 
can larch,  linden,  silver-leaf  poplar,  mulberry,  catalpa,  ailanthus,  white 
and  yellow  willow,  and  hackberry. 

Evergreens,  always  desirable  as  screens  and  often  as  ornament,  grow 
slowly  for  the  first  few  years  until  they  become  thoroughly  acclimated. 
Much  disappointment  has  been  felt  in  the  failure  of  these  plants,  especi* 
ally  when  brought  from  distant  nurseries  and  in  bad  condition.  They 
should  be  got  from  nurseries  near  home  while  small,  and  preference 
should  be  given  to  those  that  have  been  several  times  transplanted. 
They  should  be  set  from  the  1st  to  the  middle  of  April,  or  earlier  if  the 
ground  is  in  good  order.  The  roots  should  be  exposed  to  the  sun  and 
air  as  little  as  possible.  The  Norway  spruce,  white,  Austrian  and  Scotch 
pines,  balsam  fir,  red  cedar,  and  American  arbor  vitse,  present  advan- 
tages worthy  of  notice.  The  native  evergreens  from  the  West  and 
South  are  especially  worthy  of  trial  on  Kansas  prairies  in  preference  to 
exotic  species. 

The  black  locust  in  Kansas,  as  in  very  many  places  elsewhere,  is  very 
liable  to  injury  from  a  borer.  But  this  injury  is  less  on  dry  limestone 
lands,  and  in  the  interior  of  large  groves.  When  the  trees  are  killed 
down  sprouts  will  still  spring  up  from  the  roots,  and  often  reach  a  size 
suitable  for  poles  or  for  fuel,  before  they  are  in  turn  attacked. 

The  great  toothed  poplar  {Populus  grandidentata)  has  been  suggested 
as  a  desirable  tree  for  cultivation  in  Kansas.  It  grows  rapidly  and  to 
a  large  size,  splits  freely,  and  when  cut  and  the  bark  peeled  it  will  last 
quite  well  in  the  open  air,  when  not  in  contact  with  the  ground. 

The  State  of  Kansas  exhibited  at  the  Centennial  of  1870,  specimens  of 
44  deciduous  and  2  coniferous  woods  grown'  within  the  State,  and  mostly 
native  species. — (Report  of  ifano^/er*,— published  by  the  State  in  1877, 
p.  285.) 

The  following  local  items  will  serve  to  give  an  idea  of  the  timber 
resources  of  various  sections  of  the  State : 

Atchison  Coui^tt: 

The  blaff-land  along  the  Missouri  River  is  generally  timbered  with  oak,  black  walnDt, 
hickory,  elm,  cottonwood,  &.O.,  bat  the  best  timber  is  on  the  bottom  lands,  in  the 
ravines,  and  on  the  islands.  Tne  poorest  is  on  the  tops  of  ridges  and  on  the  sonth  and 
west  sides  of  blu£&.  It  is  often  noticed  that  the  north  side  of  a  blnff  will  have  con- 
siderable timber,  while  the  south  side  will  be  bare,  showing  that  nature  has  had  the 
same  difficulty  with  hot  suns  and  winds  that  have  so  much  discouraged  the  plantiuic 
of  orchards  and  groves.  This  place  is  about  1,200  feet  above  tide ;  rains,  20  to  30 
inches ;  winds  in  spring  and  autumn  south  and  southwest,  with  a  tendency  to  shift 

^This  is  doubtless  a  ^at  mistake.  The  first  rows  should  be  much  nearer  together, 
care  being  taken  to  thin  out  from  time  to  time  as  they  become  larger,  so  as  to  admit 
more  air  and  light  to  the  trees  as  they  become  larger.  If  it  is  urged  that  the  settler 
with  slender  means  cannot  afford  to  plant  his  ten  or  twenty  acres  with  so  many  trees, 
the  answer  is  ready,  that  by  planting  a  given  number  on  half  the  space  he  will  have  a 
greater  final  profit  from  increased  growth  afforded  by  mutual  shelter  in  the  earlier 
years,  and  a  straighter  and  taller  form. 
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soddenly  and  blow  farionsly  from  the  northwest.  In  winter  the  winds  are  north  and 
northwest.  The  planting  is  generally  of  soft  maple,  sycamore,  black  walnut,  and  cotten- 
woody  on  the  prairies,  with  some  sngar-maple  on  the  blufifs ;  honey-locust  is  preferred 
by  many,  and  some  plant  mulberry  and  wild  cherry.  Of  trees  not  native,  the  ailantbns, 
Lombardy  and  silver  poplars,  Austrian,  Scotch,  and  white  pines  are  probably  the  only 
kinds  that  have  so  far  shown  a  tendency  to  thrive,  and  even  these,  except  the  ailan- 
thus,  do  better  when  partially  protected  from  the  hot  suns  on  a  south  hill-side.  The 
osage  orange  may  prove  a  valuable  timber-tree.  The  chestnut  and  larch  have  been 
lar;;ely  planted,  but  have  generally  failed,  probably  from  the  dry  atmosphere. 

Small  forests  have  been  planted  in  this  vicinity,  and,  when  rightly  managed,  have 
been  successful.  The  largest  are  not  probably  over  20  acres  in  a  place.  Cottonwood 
is  generally  used,  with  some  walnuts,  locusts,  <&c. 

As  to  effect  of  forests  upon  climate,  it  is  easily  shown  that  their  absence  accelerates 
evaporation.  The  breaking  of  the  wind-currents  also  has  an  effect  easily  observed 
but  difiQcnlt  to  describe.  Tne  snow  lies  on  the  ground  longer  in  the  woods  than  on  the 
prames. 

The  black  locust  and  mountain-ash  are  much  troubled  with  borers,  especially  the 
former,  but  most  insect  damage  is  done  by  the  grasshoppers. 

Soft-maple  seeds  are  gathered  in  May  and  planted  before  they  get  dry,  in  nursery 
rows.  They  may  grow  firom  1  to  3  feet  the  first  season  and  may  be  easily  transplanted 
when  two  or  three  years  old.  Honey-locust  seed  should  be  scalded  and  planted  in  the 
spring,  and  this  tree  is  easily  transplanted.  Cottonwood  and  willows  grow  easily  from 
cuttings  made  in  the  spring.  A  good  way  is  to  take  stakes  or  cuttings  about  4  feet 
lone  and  drive  into  the  ground  wnere  they  are  to  grow.  They  will  grow  as  well  as 
with  roots,  and  the  labor  is  less.  Black  walnuts  should  be  planted  where  they  are  to 
remain.  Their  growth  is  very  slow  for  a  few  years  at  first.  Groves  and  forests  should 
always  be  p' anted  close,  the  trees,  not  more  than  3  or  4  feet  apart  each  way.  They 
will  need  room  as  they  get  larger,  and  should  be  thinned  out  from  time  to  time.  Cot- 
tonwood, hickories,  elms,  sycamore,  and  walnut  generally  spring  up  where  an  old 
growth  has  been  out  off,  and  extend  into  prairie-land  where  the  fires  are  kept  out. 
— (E,  Snyder,  Atchison,  Kaus.) 

Cloud  County: 

I  have  been  very  careful,  in  making  up  my  report  in  regard  to  artificial  forest-tree 
culture  in  this  county,  to  get  as  near  the  correct  amount  set  out  as  possible,  and  I  am 
happy  to  say  that  the  culture  of  forest-trees  is  most  encouraging.  From  careful  in- 
quiry and  observation,  I  find  that  there  are  in  this  county  about  2,350  acres  of  artificial 
forests.  The  last  two  years  (1875, 1876)  have  been  very  encouraging  to  the  grower  of 
forest-trees,  as  they  have  made  such  a  rapid  growth,  and  the  autumn  being  so  long  and 
favorable,  the  wood  matured.  There  have  b^n  a  number  of  claims  taken  in  this  county 
under  the  timber-culture  act,  but  I  don't  believe  one  person  in  twenty  will  ever  com- 
ply with  the  requirements  of  the  law.  In  fact,  the  law  as  it  now  stands  is  a  farce,  and 
the  dearest  way  a  man  can  get  land,  provided  he  does  fill  the  law ;  but  they  hardly  ever 
attempt  to  fill  the  requirements  of  the  law.  I  think  it  would  be  very  desirable  if  the 
law  could  be  changed  so  as  to  put  out  trees  for  timber-belts  for  the  protection  of  the 
whole  farm,  or  put  out  a  given  number  of  trees  on  a  quarter-section :  but  where  a  man 
attempts  to  put  out  forty  acres  of  timber  on  a  quarter-section,  and  cultivate  as  it  should 
be,  he  has  got  more  on  bis  hands  than  he  can  do  successfully.— (C  H,  Sheffield,  Glasco, 
Kans. ;  State  Hort.  Report,  1876,  p.  127.) 

Coffey  County: 

Of  evergreens,  the  Austrian  pine  and  red  cedar  suffered  the  least  injury  in  1874.  *  * 
*  The  fiat-headed  borer  breeds  in  the  apple,  pear,  cherry,  plpm,  haw,  and  maple,  and  in 
the  spring  of  1875,  was  most  destructive  to  the  apple  and  maple  trees.  The  round- 
headed  borer  has  not  yet  damaged  our  trees,  and  is  seldom  found.  I  have  never  found  - 
a  fiat-headed  borer  in  trees  leaning  to  the  southwest,  nor  have  I  known  of  their  eggs 
hatching  in  a  sound,  healthy  tree.  *  •  *  In  a  nursery  one  mile  west  of  me,  the  rows 
running  north  and  south,  have  not  been  troubled  with  borers,  and  no  unusual  protec- 
tion has  been  used.  •  *  •  From  the  poles  used  for  supports  of  our  grape-vines, 
such  as  the  walnut,  mulberry,  red  bud,  and  oaks,  there  come  forth  several  Kinds  of 
beetles,  but  none  of  them  were  of  the  species  attacking  fruit-trees.  •  *  •  There 
cannot  be  too  much  importance  attached  to  the  matter  of  protecting  trees  from  the 
direct  rays  of  the  summer's  sun,  and  it  does  appear  that  leaning  the  bodies  to  the 
southwest  is  one  of  the  most  reliable  means.  Boot'lice. — These  insects,  especially 
destmctive  to  *grape- vines,  threaten  to  be  annoying  in  this  county  unless  promptly 
checked.  I  have  round  them  on  the  roots  of  apple,  pear,  cherry,  grape,  and  ever- 
greens,—(TT.  W. Tipton,  Burlington,  Kans.;  State  Hort.  Report,  1875,  p.  146.) 

•   DICKINSON  County  : 

A  few  of  our  citizens  have  planted  wind-breaks  with  success.  The  first  settlers  in 
the  town  of  Cheever  organized  an  arboricultnrul  society  in  the  spring  of  1872,  and 
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the  magDificent  growth  of  timber  in  this  town  bean  testimony  that  tbe  labors  of  this 
society  have  not  been  in  vain.  The  question  as  to  whether  trees  will  grow  on  treeless 
plains  has  been  settled  beyond  dispute.  Nearly  twenty-five  acres  have  been  planted, 
not  inclading  timber  claims,  in  this  town  alone.  The  following  list  of  trees  has  been 
fully  tested,  and  has  succeeded  admirably  in  this  section,  viz :'  white  ash,  white  elm, 
slippery  elm,  honey-locust,  yellow  and  block  locust,  box-elder,  white  maple,  baJsam- 
poplar,  Lombardy  poplar,  cottonwood,  and  black  walnut.  Of  evergreens,  the  red 
cedar,  Austrian,  Scotch,  and  mountain  pines.— («/^  W.  Eobeon.  Cheever,  Elans. :  State 
Hort.  Report,  1876,  p.  129.) 

Douglas  County: 

The  most  successful,  and  therefore  most  satisfactory  deciduous  tree  for  ornamental 
planting,  is  the  white  elm.  The  silver  maple  has  been  denuded  twice  each  year  for 
the  past  three  years  by  what  is  termed  the  *'  maple-worm,"  and  is  therefore  not  satis- 
factory. The  catalpa,  ailanthus,  cottonwood,  sycamore,  box-elder,  black  walnut,  gray 
ash,  and  mulberry  nave  been  planted,  most  satisfactory  of  which  are  the  ash,  syca- 
more, and  mulberry,  all  of  wnich  bear  transplanting  well.  Scotch,  Austrian,  and 
white  pine,  balsam-nr,  Norway  and  white  spruce,  American  and  Siberian  arbor  vitas, 
Lrisb  junipers,  red  cedar,  and  European  silver  fir  have  been  planted  at  all  ages  up  to 
twelve  years  old,  or  even  older.  The  red  cedar  is  the  hardiest,  and  is  grasshopper  proof. 
The  Scotch  and  Austrian  pines  are  the  next  hardiest,  but  do  not  stand  the  hoppers. 
The  fir  and  spruce  family  we  take  under  advisement  for  future  and  further  trial.  Not 
a  great  amount  of  timber-planting  in  this  county,  and  that  mostly  silver  maple  and 
cottonwood.  The  above  is  for  that  part  of  Douglas  County  east  and  south  of  Law- 
rence.— (Cr.  T,  Johnson:  State  Hort.  Report,  1874,  p.  207.) 

The  American  and  European  ash,  Ailanthus  glanduloia,  and  catalpa  were  planted 
as  early  as  1858,  age  varying  from  two  to  four  years  at  time  of  planting.  Have  been 
cultivated  with  spade  and  hoe,  and  are  in  thrifty  condition  at  this  date.  The  European 
larch  were  planted  in  1861 ;  do  not  know  their  age,  but  were  2  or  3  feet  high;  obtained 
fk'om  Indiana ;  reached  a  height  of  10  to  15  feet  in  1873,  when  the  hot  spell  in  August 
killed  them.  Evergreens  were  planted  in  the  spring  of  1861.  The  height  of  Norway 
spruce,  American  and  Siberian  arbor  vitsB,  Scotch  pine,  Austrian  and  white  pine  was 
2  feet ;  reached  the  height  of  10  to  15  feet  in  1874,  and  were  killed  by  the  drought  and 
grasshoppers.    A  heavy  mulch  kept  constantly  around  them  was  all  the  attention 

given.  They  made  a  very  heavy,  strong  growth.  The  red  cedar,  planted  at  the  same 
ate,  and  of  the  same  size,  made  a  satisractory  growth,  and  at  this  date  seems  unim- 
paired by  drought  or  hoppers.  It  proves  worthy  of  the  name  '*  iron-clod."  The  cost  of 
these  trees  at  the  time  of  planting  averaged  thirty  cents  each.  Timber  and  forest  trees. — 
Black-locust  seeds  were  sowed  in  the  spring  of  1858,  in  rows  4  feet  apart,  2  or  3  inches 
apart  in  the  row ;  were  cultivated  with  the  hoe  the  first  year,  and  the  plow  for  four  years, 
when  cultivation  ceased.  They  have  been  ruined  bv  borers.  Cost  of  seed  80  cents  a 
pound.  The  black  walnut  was  sown  upon  upland  in  the  autumn  of  1861,  in  rows  6 
ieet  apart,  and  1  foot  in  the  rows ;  cultivated  with  hoe  and  plow  three  years,  and 
made  a  fair  growth;  after  cultivation  ceased  gradually  failed,  and  are  now  worthless. 
Silver-leaf  maples  were  bought  at  Hermann,  Mo.,  in  the  spring  of  1861.  one  year  old, 
at  a  cost  of  one  cent  each,  cultivated  in  nursery  rows  for  three  years,  then  planted  in 
groves  and  wind-breaks,  and  cultivated  with  plow ;  have  done  well.  In  groves  on  some 
soils  they  have  suffered  from  borers,  but  generally  are  very  healthy,  and  making  a  good 
growth.  Cottonwoods  were  planted  as  early  as  1856  and  1857.  Young  seedlings  were 
taken  from  the  river  forest,  3  or  4  feet  high  ;  have  ont^wn  all  other  varieties ;  many 
are  over  1  foot  in  diameier-:-8ome  will  measure  18  inches ;  are  healthy,  hardy,  and 
free  from  disease  and  insects.  White  willow,  that  once-famous  fence  and  timber  tree, 
which  was  ''for  the  million/'  wa8boughtinIllinoi8,incutting8,  at  (3  per  thousand,  ana 
planted,  in  the  spring  of  1862,  in  fence-rows,  belts,  and  groves;  grew  well  in  some  lo- 
calities as  belts  and  groves,  but  did  not  prove  very  admirably  adapted  to  making  fence- 
rows.  Most  of  the  plantings  have  failed,  but  very  few  ever  giving,  if  they  did  at  all, 
satisfaction.  Since  the  first  attempts  as  above  stated,  there  has  been  scarcely  any  va- 
riety used  in  Douglas  County  but  elms  and  silver-leaf  maples,  and  these  have  been  dug 
in  the  forests  or  erown  from  seed  obtained  from  trees  along  our  streams.  The  cotton- 
wood has  been  objected  to  on  account  of  the  innumerable  amount  of  seed  it  scatters ; 
the  elms  on  account  of  slow  growth,  and  the  maple  for  its  disposition  to  fork  and  then 
split ;  but  what  tree  has  not  some  faults  f  There  has  been  no  planting  in  this  county 
exclusively  for  iuel  or  timber  purposes ;  yet  I  am  satisfied  that  had  such  a  planting 
been  made  at  an  -early  day  profitable  resnlts  would  have  crowned  the  enterprise. — 
(G.  C.  Brackett,  Lawrence,  Kans. ;  State  Hort.  Report,  1874^  p.  211.J 

MiJ.  W.  C.  Ransom,  of  Lawrence,  Kans.,  in  a  report  of  his  experience  on  ornamental 
trees,  states  that  he,  some  years  ago,  imported  fine  specimens  of  tbe  Japan  cedar,  Mount 
Atlas  cedar,  cedar  of   Lebanon,  Deodor,  Nootka  Sound  cypress,  and  quite  a  nnmber  ' 
of  the  finer  varieties  of  Betinospora  (Japan  cypress),  and  Chinese  and  other  Adatic 
varieties  of  the  juniper.    They  were  received  in  fine  condition,  and  well  cared  for,  but 
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all  died.  Some  were  again  tried,  two  or  three  years  after,  but  with  no  better  saooeee. 
and  the  same  fate  oconrred  with  firs  from  the  Kooky  HoontainB  and  the  Sierra  Nevada. 
Lanton's  cypress,  and  Seqttioa  gigantea  grew,  bnt  did  not  ripen  their  wood.  In  faot, 
his  list  of  evergreens  on  which  expectation  could  be  fonndea  was  reduced  to  three: 
the  Anstrian  or  black  pine,  Scotch  pine,  and  red  cedar,  the  latter  being  native,  hardy, 
and  reliable.  Of  decidnous  trees  he  placed  first  the  elm.  If  soft  maples  were  planted, 
thev  shonld  be  headed  back.  The  asn  did  not  appear  to  thrive.  The  larch  ooold  not 
mamtain  its  erect  habit  against  the  winds,  unless  planted  in  low  frronnds  and  with 
other  trees.  The  decidnous  cypress  and  the  gingko  had  done  well  in  the  vicissitudes 
of  Kansas  climate  and  defoliation  by  grasshoppers.— (2Vaii«ac^'<Mis  of  Kansas  State  BorU 
Akj.,  1875,  ji.  282.) 

Fbanklin  County  : 

The  trees  usually  planted  are  the  elm,  sycamore,  soft  maple,  ash,  black  walnut,  Ac, 
that  are  native,  and  the  red  cedar,  Norwav  sprnee,  white,  Austrian,  and  Scotch  pines, 
which  are  introduced,  and  are  found  to  thrive.  The  arbor  vits,  hemlock,  and  larch 
have  not  generally  been  found  snccessfuL  The  soft  maple  has  been  extensively  planted, 
but  for  the  last  few  years  they  have  for  a  considerable  part  of  the  summer  been  in- 
fested with  a  worm  that  has  caused  great  damage,  ana  has  discounted  further  at- 
tempts at  planting.  The  elm  is  in  a  few  cases  infested  with  the  oyster-shell  bark-louse. 
Perhaps  thirty  or  forty  acres  of  timber- trees  have  been  planted  on  the  farm  of  the 
Ottawa  University,  consisting  of  soft  maple,  black  walnut,  eatalpa,  ailanthus,  Cot- 
tonwood, and  in  less  quantities,  red  cedar,  white  pine,  Lombardv  poplar,  &,c.  The 
amount  of  timber  in  this  section  appears  to  be  increasing. — (A,  Willis^  Ottawa,  Eans.) 

Lyon  County: 

p.  0.  Hallberg  has  evergreens  growing  on  his  grounds  adjoining  Emporia  of  the  fol- 
lowing varieties  and  ages,  which  he  values  in  the  order  in  which  they  are  named : 
Austrian  pine,  16  years;  8k)otch  pine,  16;  red  and  white  cedar,  16;  Juniper,  16;  bal- 
sam-fir, 16  ;  white  piue,  10;  Norway  spruce,  10 ;  arbor  vit®,  10 ;  hemlock,  4.  All  these 
varieties  stood  the  drought  of  last  summer,  and  came  out  all  right.— (J.  M,  Miller^ 
Emporia,  Kans ;  State  Hort.  Report,  1874,  p.  21H.) 

Mr.  Miller,  in  reply  to  ciroalar  of  the  departmenti  gives  the  following 
additional  information : 

Our  timbers,  mentioned  in  the  order  of  value,  are  black  walnut,  burr  oak,  hickory, 
hackberry,  white  ash.  Cottonwood,  white  and  red  elm.  The  first  is  at  present,  and  pros- 
pectively, altogether  the  most  valuable.  Where  old  forests  are  cleared  off  and  the  land 
left,  there  soon  springs  up  a  dense  undergrowth  of  these  various  kinds  of  timber,  and 
with  such  a  supply  to  begin  with,  we  would  soon  have  enough,  if  fires  are  kept  out. 
The  esage  orange  and  honey-locusts  are  valuable. 

Miami  County: 

Cedar  trees  were  set  out  at  a  verv  early  date,  and  seemed  to  do  well  in  almost  all 
locations.  In  the  spring  of  1861,  white  Austrian,  Norway,  and  Scotch  pines  were  set 
out,  also  balsam  and  arbor  vite.  All  have  done  well  until  the  present  season,  when 
the  drought  destroyed  the  balsams  and  arbor  vitss.  The  pines  are  all  alive,  are  from 
15  to  22  feet  high,  and  cone-shaped  from  the  ground.  The  grasshoppers  stripped  the 
Scotch  and  Austrian  pines  of  nearly  aU  their  foliage,  while  the  white  and  Norway  were 
not  injured.  This  county  being  one  of  the  best-timbered  in  the  State,  forest-culture 
has  received  but  little  attention.  Native  ferest-trees  have  all  done  well,  I  believe,  ex- 
cept soft  maples,  and  they  are  being  dug«up  where  planted,  on  account  of  a  worm  wnich 
has  sapped  the  tree  of  its  foliage  for  four  years  past.— (C  8.  Adair ^  Ossawatomie, 
Kans. ;  State  Hort.  Report,  1874,  p.  220.) 

MiTCHBLL  County.— Three-foiiths  of  the  fruit  trees  of  the  county  have  been  de- 
stroyed by  borers,  rabbits,  or  sun-scald.  HSoft  and  silver-leaf  maples,  allantns,  and 
catalpas  nave  been  successfVilly  grown  as  ornamental  trees.  We  nave  poor  success 
with  all  evergreens.  Box-elder,  red  and  white  elm,  white  ash,  cofiee-bean,  cottonwood. 
soft  maple,  and  black  walnut  have  been  planted  with  good  success  when  the  grouna 
has  been  thoroughly  plowed  before  planting  and  when  there  has  been  reasonable  aiter- 
culture.  The  above  varieties  of  trees  are  offered  for  sale  in  this  locality  at  from  $5  to 
|7  per  1,000,  one  year  old.  Box-elder,  ash,  and  soft-maple  seed  can  be  bought  for  $2  a 
bushel.  The  elm,  cottonwood,  and  coffee-bean  would  cost  |6  to  |8  per  bushel.  No 
damage  has  been  done  the  box-elder,  ash,  coffeeH>ean,  or  black  walnut,  by  rabbits, 
grasshoppers,  or  insects.  The  elm,  cottonwood.  and  maples  are  browsed  by  grasshop- 
pers and  rabbits,  but  not  seriously  iniured.  ^x-elder,  ash,  and  coffee-bean,  are  con- 
sidered the  best  for  extensive  plannng.i-(^.  A,  Taylor^  Beloit,  Kans;  State  Hort. 
Report,  1875,  p.  1®J.) 
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MoBRis  CouNTT. — OmameDtal  trees  and  shrabs  aleo  ftdlod  (1874),  or  at  least  were 
killed  to  the  ground.  The  bads  showed  weakness  in  their  development  and  the  wood 
growth  was  small  during  the  season  as  compared  with  other  years.  This  weakness 
was  only  among  plants  and  trees  which  were  defoliated  the  previous  autumn  by  the 
locusts.  Such  trees  as  escaped  their  attacks  developed  their  buds,  and  the  growth  of 
the  season  was  equally  strong  and  healthy  as  in  other  years.  Generally  the  fiuit  trees 
did  not  bloom,  the  buds  being  destroyed  by  the  "  hoppers  "  in  previous  falL  •  •  * 
The  red  cedar  passed  safely  through  the  test  of  the  past  year,  and  is  deserving  of  a 
general  recommend.  It  bears  any  amount  of  trimming,  and  can  be  made  very  orna- 
mental for  hedges,  belts,  groups,  or  singly.  Balsam-fir  is  quite  hardy  and  a  fine  grower. 
The  spruoes,  arbor  vitse.  and  the  numerous  varieties  of  pines  must  be  protected  from 
the  locusts,  or  they  will  be  destroyed.— (£.  M,  SiU,  HiU  Springs,  Kans ;  State  Hort. 
Beport,  1875,p.  163.) 

Neosho  County.— Of  evergreens  I  have  350,  viz,  Austrian,  Scotch  and  white  pines, 
red  cedar,  Norway  spruce,  Irish  Juniper,  balsam-fir,  and  American  arbor  vit»,  ranging 
in  size  from  4  to  7  feet.  In  the  growing  of  evergreens  I  have  been  very  sacoessfhi, 
until  the  last^ravages  of  the  grasshoppers.  They  can  be  grown  with  sufficient  care  in 
handling.  Out  of  166  set  in  1875  but  four  died.  The  moment  the  little  fibers  become 
dry,  that  moment  the  evergreen  is  dead  to  all  intents  and  purposes.  The  same  is  Iroe 
whenever  an  evergreen,  after  being  transplanted,  is  blown  about  by  these  Kansas 
winds  until  the  dirt  is  pressed  away  from  around  the  body,  allowing  the  air  to  get  in 
between  the  roots  of  the  tree  and  the  dirt.  I  believe  as  many  trees  are  killed  in  this 
way  as  any  other.  I  have  plenty  of  sawdust  around  each  tree,  so  that  in  case  the  tree 
should  move  about,  the  sawdust  will  work  into  any  crevice  that  may  be  made.  •  •  • 
The  American  arbor  vitsd  I  have  failed  to  keep  ahve  longer  than  three  years  from  the 
time  of  setting  out.  The  Irish  Juniper  does  not  live  any  longer.  The  Norway  spruce 
does  well  if  it  it  was  not  for  the  grasshoppers ;  they  seem  to  prefer  this  to  all  other 
kinds^  having  killed  quite  a  number  for  me.  The  balsam-fir  does  well,  but  it  is  a  great 
favorite  with  the  grasshoppers.  My  white  pines  are  looking  splendidly,  as  also  my  red 
cedars.  Many  of  the  white  pines  about  me  have  been  badly  injured  by  grasshoppers. 
The  savin  flourishes  finely,  but  the  evergreen  that  does  best  with  roe^  and,  I  may  add, 
the  only  one  that  grasshoppers  never  molest,  is  the  Austrian  pine.  It  is  usually  con- 
sidered one  of  the  hardest  varieties  to  make  grow,  yet  I  have  never  lost  one,  so  that  I 
have  about  concluded  that  had  I  an  order  to  make  for  lOU  evergreens,  I  should  write 
thus:  *^ Seventy-five  Austrian  pine,  and  the  remaining  twenty-five  Austrian  pine 
also.''— (H.  H,  Jaokson,  *New  Chicago,  Neosho  County,  Kansas ;  State  Hort.  Report, 
1875,  p.  51.) 

Sedgwick  County. — ^Protections  are  very  important  to  the  horticulturist.  Rapid- 
growing  forest  trees  around  the  farm,  the  orchard,  stock-yards,  and  buildings,  not  only 
afford  protection  and  shade,  but  are  also  ornamental  and  attractive.  Cottonwoods 
prove  the  most  successful  of  any  I  have  tried  for  such  purposes.  They  grow  rapid  and 
stocky,  and  resist  the  force  of  wind  equal  to  the  sturdy  old  oak.  Tho  peach  is  one  of 
the  best  trees  for  wind-breaks  and  fuel.  They  are  rapid  growers,  and,  after  three 
years  old,  may  be  thinned  out  from  year  to  year,  thus  furnishing  fuel  of  the  best 
qualitv.  It  will  also  give  yearly  crops  of  fruit,  not  uncommonly  of  good  character. 
A  good  way  to  plant  is  to  prepare  the  ground  in  the  fall,  as  for  com,  open  furrows,  10 
feet  apart,  and  drop  the  seed  three  or  tour  inches  apart  in  them,  and  cover  them  with 
a  furrow  turned  on  them  from  each  side.  In  the  spring,  pass  the  harrow  over  the  rows. 
This  will  kill  all  weeds  starting  and  give  the  young  plants  a  good  opportunity  to  get 
a  start.-^^.  J.  Cook,  Wichita,  Kans. ;  State  Hort.  Report.  1874,  p.  230.) 

Shawnee  CouNTY.—For  deciduous  ornamental  trees,  tne  catalpa  and  ailantns  per- 
haps are  most  desirable.  But  when  the  elms,  box-elders,  white  ash,  soft  and  sugar 
maples  have  been  planted  for  eight  or  ten  years  they  have  proven  a  success  and 

given  satisfaction.  Some,  however,  object  to  the  soft  maple  on  account  of  liability  to 
efoliation  by  the  maple- worm.  I  measured  the  following-named  varieties,  planted 
when  two  years  old  and  are  now  eight  years  old  from  planting,  and  found,  at  the  coUat. 
soft  maple,  15  inches  in  diameter ;  sugar-maple,  6  inches ;  white  ash,  9  inches ;  wild 
cherry,  11  inches;  box-elder,  8  inches;  oatalpa,  7  inches,  and  ailantus,  9  inches. 
Evergreens,—!  fiud  nothing  very  flattering  in  any  of  them.  Most  of  the  largest  ones 
were  ruined  by  the  grasshoppers  the  past  summer.  A  few  Austrian  pines,  red  cedars, 
and  Irish  Junipers  escaped.  These  make  a  very  moderate  growth.  All  the  rest  have 
proved  poor  cumberers  of  the  ground.  Forest  trees, — I  find  some  cottonwood  trees 
making  15  inches  diameter  in  eight  years.  I  believe,  for  most  forest  culture,  that  the 
cottonwood,  walnut,  white  and  red  elm,  soft  and  sugar  maples,  locust,  Osage  orange, 
hackberry,  coffee-bean,  wild  cherry,  and  box-elder  are  well  adapted  to  this  climate. 
Some  of  them  will  not  bear  transplanting.  The  seeds  must  be  planted  where  they -are 
to'stand.— (il.  A.  Bipl^f  Topeka,  Kans.;  State  Horticultural  Report,  1874, p.  230.) 


Digitized  by 


Google 


FOBE»T  BESOURCES  OF  NEBRASKA.  579 

NEPBASEA. 

A  general  outline  of  the  native  timber  lesonroes  of  the  refrion  now 
included  in  this  State,  is  given  by  Mr.  James  T.  Allan ,  in  a  letter  printed 
in  the  American  Journal  of  Science  In  1861.^  It  is  applicable  to  the 
region  west  of  the  Missouri,  between  the  parallels  of  40^  and  4S^  of 
latitude. 

One  remark  wiU  apply  to  aU  this  country,  that  timber  is  found  only  npon  streams  or 
in  small  groves  abont  some  s^jring  on  the  wide  prairie. 

The  valley  of  the  Hissonri  is  from  3  to  6  miles  vride,  and  sometimes  the  stream  winds 
down  the  center  with  both  sides  fringed  with  willows,  behind  which  is  a  belt  of  cotton- 
wood  (PojpuZtM  motumfara) ;  these  trees  often  80  to  100  feet  high.  Upon  the  blnfis 
which  wau  each  side  of  this  valley  we  find  the  different  varieties  of  hard  wood ;  also 
npon  the  hiUs  and  ravines  opening  toward  the  river.  On  the  tops  of  these  hills  we  find 
Quercus  alba  and  rubra,  with  occasional  trees  of  Q.  coe4mea;  half  way  down  the  steep 
sides  of  these  ravines  we  find  TiUa  Amerioana  and  UJmus  ftUva  in  about  eqnal  qnanti- 
ties,  with  clumps  of  Carpinus  Jmerioana,  Still  lower  down,  and  in  the  rich  soil  at  the 
bottom,  are  QymfwoladuB  CanadenaiSf  CeUia  ocddentalis,  and  Fraxinua  Americana;  while 
on  the  cool  northern  slope,  half  hanging  down  the  hiU,  are  plenty  of  Staphylea  irifolia 
and  Bubm  ocddentdlU.  As  we  recede  m)m  the  river  toward  the  summit  of  the  ridge 
we  find  scattering  trees  of  the  Carya  <ilba  among  the  oaks  before  mentioned,  till  we 
come  to  the  prairie,  where  the  trees  terminate  with  a  few  **  scrub  oaks,''  12  to  20  feet 
high,  standing  beyond  the  fringe  of  CQrylua  Amtricaua.  Among  the  latter,  in  the 
spring,  we  discover  the  bright  blossoms  of  the  red-bnd  (Ceret«  Canadensis),  and  in  the 
antumn  the  bright  seed-pods  of  the  Euonymus, 

€k>ing  west  from  the  Missouri  we  find  no  trees  except  on  the  small  streams,  on  which, 
at  intervals  of  ten  miles  or  more,  are  groves  of  white  oak,  burr-oak  {Carya  glabra),  and 
sometimes  white  elm.  These  groves  will  average  in  extent  from  100  to  500  acres,  and 
the  above  mentioned,  with  Juglans  nigra,  make  up  their  prominent  trees. 

The  valley  of  the  Platte,  to  which  so  much  attention  is  now  directed  as  the  great 
central  route,  demands  a  notice.  At  the  month  we  find  a  heavy  body  of  timber,  chiefly 
Cottonwood,  with  a  small  proportion  of  Acer  rubrum  and  Mams  rubra.  As  we  proceed 
up  twenty  miles  the  dull  green  of  the  Juniperus  Virginiana  begins  to  be  seen,  which, 
fisher  up,  we  see  covering  some  of  the  small  islands  with  trees  often  18  inches  or  more 
in  diameter.  This  has  furnished,  for  a  hundred  mUes  or  moi*e,  telegraphic  poles  of  a 
superior  quality. 

tjpon  toe  tributaries  of  the  Platte,  particularly  on  the  north  side,  Quercus  maerocarpa 
is  the  most  abundant  of  large  trees.  After  leaving  Fort  Kearney,  the  immigrant  finds 
but  a  fringe  of  cottonwoods  skirting  the  stream,  and  on  the  road  to  the  new  gold  mines, 
for  200  mUes,  not  a  tree  for  shade  or  wood ;  the  well-known  '*  buffalo-chips"  must  sup- 
ply the  latter.  Upon  the  North  Platte,  the  emigrant  to  California,  or  to  the  Mormon 
"  Zion,"  is  always  in  sight  of  trees  bordering  on  the  stream,  though  found  in  several 
places  large  groves  of  Segundo  aceroides  on  the  banks  of  the  creeks. 

After  passing  Fort  Laramie  the  pleasant  sight  of  green  pines,  though  at  a  distance, 
relieves  the  eye  and  tells  of  the  cool  waters  in  the  South  Pass,  bo  refreshing  in  the  heat 
of  summer. 

The  very  rapid  growth  of  trees  in  this  rich  soil  is  a  noticeable  feature.  The  hazel, 
which  fringes  the  timber  on  the  prairie  side,  is  interspersed  with  abundance  of  saj>lings 
of  Carya  aJba  and  glabra  and  Alnus  fulva,  which  shoot  up  with  wonderful  rapidity, 
while  upon  the  sand-bars  of  the  river,  as  soon  as  the  waters  subside  in  July,  there 
springs  myriads  of  young  cottonwoods  and  willows.  Of  the  latter  I  have  neglected  to 
speak,  though  they  cover  no  inconsiderable  portion  of  the  valleys  of  the  Missouri  and 
Platte,  every  where  fringing  the  streams,  and  where  there  is  a  tract  annually  overflowed 
b^  the  spring  rise  there  we  find  a  dense  growth,  often  20  to  30  feet  high  and  from  I  to 
3  inches  In  diameter,  growing  so  thickly  that  it  is  impossible,  without  great  difficulty, 
to  force  a  passage  through  them. 

The  relative  proportion  of  the  several  species  may,  perhaps,  be  set  down  as  foUows : 

1.  Populus  man%l{fera. 

2.  Quercus  maerocarpa. 

3.  Quercus  alba  and  Q.  rubra. 

4.  I%Ha  Amerioana,  Ulmus  fulva,  and  Quercus  discolor. 

5.  Juglans  nigra,  ulmus  Americana. 

6.  Carya  alba.  C.  glabra. 

7.  Fraxinus  Americana,  CelHs  oodSenUais. 

8.  JimfpertM  Virginiana,  Plaianus  oooidentaUs. 

9.  Acer  rubrum,  Gynmocladus  Canadetms. 

>  Letter  to  Professor  Gray,  dated  Omaha,  April  2,  1861,  Am.  Jour.  Sd.  and  Arts,  2d 
aer.,  xzzii,.p.  165. 
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Besides  the  above  mentioned,  of  the  amaller  varieties  there  are  Prunut  AmeriooMa, 
Zanthaxylum  Anuricanum,  Staphylea  irifolia,  Negwndo  aoeroides,  Corylw  Awierioana,  Car- 
pimu  AmeHcaHOy  AlmuimcaHay  Mmmymiu  Awtericana,  Cerdt  Canaden9i$,  Corwtu  8ar%cda{f). 

In  the  Omaha  land  distriot,  which  contains  something  like  4,000  square  miles  of  land, 
there  appears  fh)m  the  plats  in  the  office  to  be  abont  75,000  acres  of  timber.  A  tract 
of  conntiy  of  eqnal  size  lying  west  of  it  wonld  contain  mnoh  lees. 

It  appears  evident  that  within  a  geological  period  comparativelv  re- 
cent,  timber  grew  in  portions  of  Nebraska  now  entirely  destitute  of  na- 
tive forests.  Professor  Anghey  fonnd,  in  1868,  in  a  peatbog  in  Cedar 
County,  a  log,  buried  in  the  bog,  at  least  60  feet  in  length,  and  many 
more  of  various  sizes.  The  roots  of  pine  trees  are  often  found  sticking 
fh>m  the  ground  along  the  Niobrara  Biver,  on  the  northern  border  of  the 
State,  more  than  60  miles  distant  from  the  nearest  present  forests.  The 
cause  of  disappearances  affords  a  theme  of  conjecture,  but  it  may  fEiirly 
be  ascribed  to  destructive  summer  fires  in  exceptionally  dry  seasons,  and 
the  charred  api>earance  of  the  roots  appears  to  confirm  this  theorv, 
which  is  further  supported  by  obscure  Indian  traditions.  There  are  also 
indications  of  a  greater  amount  of  raiu-£all  at  a  former  period,  and  the 
dryness  of  modem  years  may  have  had  some  connection  with  this  swe^ 
ing  away  of  great  forest  areas. 

In  speaking  of  the  possibility  of  re-establishing  a  forest  growth  in 
this  region,  ProiiBssor  Aughey  remarks: 

It  is  wonderfhl  how  nature  here  responds  to  the  efforts  of  man  for  reclothing  this 
territory  with  timber.  Man  thus  becomes  an  efiBcient  agent  for  the  prodnctlon  of 
^^logical  changes.  As  prairie  fires  are  repressed  and  trees  are  replanted  by  the  mill- 
ion,  the  climate  must  be  still  further  ameliorated.  When  once  there  are  njoves  of 
timber  on  every  section  or  quarter-section  of  land  in  the  State,  an  approach  wiU  be 
made  to  some  of  the  best  physical  conditions  of  Tertiary  times.^ 

Compariaon  of  ti^  floras  of  Nebraska  and  Iowa  sofas  as  they  relate  to  UHH^d- 

bearing  speoies. 

A  catalogue  of  the  floraof  Nebraska  by  Professor  Aughey,*  and  one  of 
Iowa  by  J.  O.  Arthur,^  show  the  foUowing  points  of  resemblance  and 
difference.  For  convenience  of  reference,  the  lists  are  arranged  alpha- 
betically. 

I. — ^FOUND  IN  BOTH  STATES. 


Acer  mbrum  (red,  or  soft  maph). 
saccbarinum  {sugar  maple). 
^sculus  flava  (noeet  hudkeve), 

glabra  {Ohio  hwxeye). 
Alnus  incana  {speckled  alder), 
Amelanchier  Canadensis  {ihad  Jmeh), 
Amorpha  frutioosa  {false  indigo), 
Ampelopsis  quinquefolia(  Fir^nia  creeper), 
Asimina  triloba  {pawpaw), 
Betnla  papyracea  {canoe  birch). 
Carpinus  Ainericana  {blue  beech), 
Carya  alba  {shellbark  hickorp), 

amara  {bitter  nut), 

tomentosa  {mocker  nut), 
Celastrus  scandens  {bitter  sweet). 
Celtis  occidentalis  {hackberry), 
Cephalanthus  occidentaUs  {button  bwh). 


Circis  Canadensis  (red  bud), 
Comus  altemifolia  {dUemaie4eaiDed  dog* 
wood). 
asperifolia(roH^^-2eafed  dogwood), 
paniculata  {whito-fruited  dogwooa), 
sericea   {Kinnikinnik:   sUfy   dog- 
vjood). 
CoryUns  Americana  {wUd  hoMd  nut). 
Cratadgus  coccinea  {soarUt  thorn). 

tomentosa  (dlodt  thorn). 
Diervilla  trifida  {bush  honeusuckle). 
Euonymus  atropurpnreus  (burning  bmsh}. 
Frazimus  Amencana  {white  ask). 
quadrangulata  {Hue  ask), 
yiridis  {green  ask). 
Glediscchia  triacanthos  {honey  locust), 
Gymnocladus  Canadensis  {coffee  tree). 


^  The  Superficial  Deposits  of  Nebraska,  2d  edition,  p.  28.  From  Hayden's  Geological 
Report  for  1874. 

^Catalogue  of  the  Flora  of  Nebraska,  published  by  the  Universi^  of  Nebraska^ 
adapted  for  marking  desiderata  in  exchange  of  specimens.  Prepared  1^  Prof.  Samuel 
Aughey,  Ph.  D.   Lincoln,  1875,  8yo.,  pp.  37. 

>  ContribuHons  to  the  Flora  of  lowo,  A  Catalogue  of  the  Phnnogamous  Plants 
Prepared  by  J.  C.  Arthur.    Charles  City,  1876, 8vo.,  pp.  43. 
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Jnglaas  nigra  (VUuik  wdlnuty 
Jnnipenu  oommuaiB  (Juniper). 

Virginiana  {red  cedar), 
LoDicera  flava  {yeUawhoneyeuckle). 
Moms  rubra  (r«d  mulberry). 
Negtmdo  aceroides  (boo^-^lder). 
Platanas  occidentalis  {ayoamore). 
Popnlns  monilifera  {oott&nwood). 
Prunna  Americana  (wild plum). 

PennsylTanioa  (wild  red  <Aerry). 
Pmnns  serotlna  (black  cherry), 

Virginiana  (du^  cherry), 
QnercnB  alba  (white  oak). 

bicolor  (ewtanp  white  oak), 

ooocinea  (aoarlei  oak). 

maorocarpa  (burr  oak). 

nigra  (blackjack). 

obtQsiloba  (jpoet  oak). 

palnstris  (pin  oak). 

prinns  (var.  acuminata)  (yeUow 

eheetnut  oak). 
rubra  (red  oak), 
Bhns  aromatica  (fragrant  eumao). 
glabra  (smooth  sumac). 
toxicodendron  (poison  ivy). 
typhina  (staghorn  sumac). 


Ribes  cyno6batil  (prickly  goost^erry). 

florida  (wild  blade  currant). 

rotundiiolia  (smooth  gooseberry). 
Robinia  pseudacacia  (black  locust), 
Rosa  blanda  (early  wild  rose). 
Rnbus  oecidentatis  (black  raspberry), 

Btrigoea  (r^  raspberry). 

yillosus  (Jblackberry\ 
Salix  cordata  (heart-leaved  willow). 

disoc^ora  (glaucous  willow). 

hnmilis  (prairie  willow). 

longifolia  (long-leaved  willow). 

nigra  (black  willow). 

tnstis  (dwarf grey  willow), 
Sambnous  Canadenais  (common  elder). 

pnbeutt  (redrierried  elder), 
Smilaz  hispiola  (greenbrier). 
Spiraea  opnlifolia  (nine  bark), 

salicifolia  (meadow  sweet). 
Stapbylea  trifolia  (bladder  nut). 
SympborocarpuB  occidentalis  (wo\fbirry). 
Tilia  Americana  (basswood). 
Ulmus  Americana  (white  elm). 

f nlva  (red,  or  slippery  elm). 
Yibnmum  lentago  (siheep-bmry). 

pnbesoens  (downy  arrowwood), 
Yitis  oordifolia  (winter  grape). 


II.^rouN]>  m  IOWA  and  xot  in  Nebraska. 


Acer  dasycarpnm  (silver  leafmople), 
Betula  nigra  (red  birch). 
Carya  olsviformis  (ptoan). 
Diospyros  Virginiana  (j^mMoon). 
Dirca  palustris  (leather  wood). 
Fraxinns  Bambueifolia  (black  ash). 
Jnglans  cinerea(friit<emiil). 
Osteya  Virginica  (iron-wood). 
Pinna  strobus  (white  pine). 
Populas  grandidentata  (large-toothed  asp- 
en). 
tremnoides  (American  aspen). 


Pyrus  coronaria  (crab  apple). 

Quercns  imbricaria  (laurel  oak). 

Rbamnus  lanceolatua  (narrouhlwtf   buck* 
thorn). 

Salix  petiolaris  (petioled  willow). 
liyida  (^Uvia  willow). 

Sasafras  officinale  (sass^as). 

Taxus  baccata  (yar.  Canadensis)  (yew), 

Vuccinum  vacculans  (Low  blueberry). 

Vibnmum     pnbescens     (Downy     arrow- 
wood). 

Vitis  riparia  (frost  grape). 


m.— FOUND  IN  NEBRASKA  AND  NOT  IN  IOWA. 


Abies  Engelmatmii  (Engelmann  spruce). 

Douglasii  (Douglas  spruce). 
Alnus  sermlata  (smooth  alder), 

viridis  (green  alder). 
Betula  pumila  (dwarf  birch). 

occidentalis  (western  birch), 
Carya  porcina  (jpig  nut). 
Ceroocarpus  paryifolius  (mountain  mahog- 
any), 
Comusciroinata  (round-leaved  dogwood). 
pnbescens  (downy  dogwood). 
stolonifera  (ufild  red  osier). 
Coryllus  rostrata  (beaked  hazel-nut), 
Cnpressus  thyoides  (white  cedar). 
Euonymus  Amerioanus  (burning  bush). 
Fraxinus  pnbescens  (red  ash). 
Gleditecbia  monoeperma  (one-seeded  honey 

locust). 
Lonicera  grata  (sweet  honeysuckle). 
nirsuta  (hairy  honeysuckle). 
inyolucrata. 
Moms  alba  (white  mulberry). 
Finns  ponderosa  (heavy  yellow  pine). 
Popolus  angulata  (angular  tteig  poplar), 
balsamifera  (Balm  qf  Oilead), 
Pmnns  Chicasa  (Chidcasaw  plum), 
pumila  (dwarf  dierry). 


Quercns  castanea  (chestnut  oak). 

prinoides  (chinquapin  oak). 
Rhamnus    alnifolius,  (alder-leaned    buck' 

thorn). 
Rbus  copallina  (dwarf  sumac). 
Ribes  birtellum. 
lacustre. 

aurenm  (^Missouri  aurranl), 
Rosa  Carolina  (swamp  rose), 
lucida  (dwarf  toild  rose). 
setigera  (climhlng  wild  rose\ 
Rubus  trinorus  (dwarf  raspberry). 
Salix  angostata. 
Candida, 
pedicellaris. 
rostrata. 
Shepandia  argente  (buffalo  berry). 

canadensis. 
Smilax  glauca. 

rotundifolia. 
Ulmus  alata  (whahoo). 

racemosa  (corky  white  elm). 
Vaccinum  casspltosum. 

oxycoccus  (small  cranberry), 
Vitis  aestivalis  (summer  grape). 
Wistaria  frutcscens  (American  wistaria). 
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By  a  reaolatioD  of  the  State  Board  of  Agricultare,  adopted  January  8, 
1874y  the  second  Wednesday  of  April  of  each  year,  was  dedicated  and 
set  apart  as  Arbor  Bay  for  the  State  of  Nebraska,  and  a  petition  was  ad- 
dressed to  the  legislature  asking  tliat  it  be  made  a  legal  holiday.  Al- 
though this  legal  sanction  has  not  been  given,  the  i)eop1e  of  the  State 
have  very  generally  accepted  the  appointment,  to  be  observed  by  plant- 
ing forest,  fruit,  and  ornamental  trees.  It  is  claimed  that  over  twelve 
millions  were  planted  in  1874.  According  to  the  returns  of  the  assessors 
of  that  year,  there  had  been  planted  prior  to  that  date  2,017,537  forest 
and  52,193  fruit  trees,  and  56,856  rods  of  hedge.  As  there  was  no  law 
requiring  these  returns  to  be  made,  and  as  no  blanks  were  furnished| 
these  statistics  have  not  since  been  generally  reported,  although  state- 
ments made  from  certain  counties  afford  some  basis  of  estimates. 

Much  has  been  done  in  this  State,  through  associated  effort,  by  the 
State  Board  of  Agriculture  and  the  State  Horticultural  Society,  as  the 
frequent  citations  in  the  following  pages  will  show : 

Premiums  have  been  offered  by  various  societies  and  by  individuals 
for  the  planting  of  hedges,  fruit  trees,  and  groves  of  forest  trees,  regard 
being  generally  had  to  greatest  amount  at  cheapest  rates.  The  state- 
ments of  applicants  were  to  be  verified  by  witnesses,  and  were  to  show 
the  kinds  planted,  distance  apart,  mode  of  preparing  the  ground  and 
of  planting  and  cultivating,  the  number  of  trees  living  and  dead,  and 
the  cost  of  trees  and  of  lalK>r.  The  premiums  have  generally  been  paid 
in  agricultural  books  or  periodicals,  to  be  selected  by  the  successful  ap- 
plicants from  a  price-list  furnished. 

At  the  January  meeting  of  the  State  Horticultural  Society  in  1873, 
Mr.  J.  T.  Allan  was  appointed  to  procure  from  the  Rocky  Mountain  re- 
gion a  carload  of  evergreen  trees  of  the  kinds  that  the  society  had  pro- 
cured specimens  of  two  years  before,  and  which  had  proved  successful. 
These  were  to  be  distributed  in  various  parts  of  the  State  to  members 
of  the  society  and  others  who  would  take  proper  care  of  them,  and 
agree  to  report  the  result  to  the  society  at  its  next  January  meeting. 
The  trees  were  to  be  distributed  gratuitously,  not  more  than  a  hundred 
to  one  person,  and  those  receiving  were  to  pay  a  prorata  share  of  the 
expense. 

Wo  have  seen  no  published  report,  and  are  not  aware  that  returns  as 
to  success  or  failure  were  generally  made.  Mr.  Allan,  in  a  personal  iu- 
terview  a  few  months  since,  estimated  that  about  half  of  them  were 
living. 

In  respect  to  the  success  that  may,  under  good  management,  be  ex- 
pected to  result  from  tree-planting  in  Eastern  Nebraska,  the  following 
extract  from  an  address  delivered  before  the  State  Board  of  Agriculture, 
by  the  Hon.  J.  Sterling  Morton,  January  26, 1876,  lays  down  his  rules  ana 
mentions  his  results  as  follows : 

Firsty  the  origdnal  sod  should  he  hroken  and  turned  oyer  in  thin,  evenly  laid  stripe. 
When  complete,  a  good  hreakine  wiU  appear,  like  a  vast  floor  of  well-laid  two-inch 
plank  painted  with  lampblack.  Then  plant  and  cnltivate,  not  to  see  kow  muck  j<m 
can  manage,  bnt  h(no  toell.  Then  come  trees :  walnuts,  cotton  woods,  willows,  mulber- 
ries, and  elms  will  make  the  home  seem  civilized.  Tree-planting  is  au  avocation  which 
barbarians  nevw  follow.  Indians  never  adorn  their  wigwams  with  orchards,  nor  in- 
dulge in  floriculture.  There  Is  no  record  of  an  aboriginal  horticulturist  in  any  book  i 
have  read  or  heard  of  anywhere.  It  may  seem  a  long  time  to  raise  a  saw-log  horn  the 
walnut  which  lies  in  the  palm  of  your  hand,  but  the  rain  and  frost  of  winter  and  the 
sunshine  of  summer,  to^pther  with  the  fertile  and  forcing  soU  of  Nebraska,  crowd  a 
widnut  into  the  dimensions  of  a  respectable  saw-log  in  lees  than  twenty-five  yeava. 
Upon  A  farm  where  I  have  lived,  in  Otoe  County,  for  more  than  twenty  years  one  may 
see  black-walnut  trees,  which  will  make  good  railroad-ties,  and  some  which  wiU  do  to 
saw  up,  which  I  planted  with  my  own  hands.    *    *    •    And,  again,  there  may  be  f oniid 
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oottonwood  sawrlogs  growing  there  which  are  more  than  six  feet  in  girth,  and  when 
I  first  saw  them  they  were  only  wandering  germs,  floating  in  the  air  like  down  from  a 
hird's  hreoat.  Bat  they  are  adnlt  saw-logs  in  1876.  These  remarks,  somewhat  egotist- 
ical thoQgh  they  may  be,  are  made  for  the  purpose  merely  of  impressing  yon,  and 
through  yon  the  farming  people,  with  the  tree-possibilities  of  this  State,  and  I  only 
pfTeach  in  this  re^^d  what  I  have  faithfully  put  in  practice,  and  the  witnesses  of  the 
truth  of  my  theories  stand  majestically  yerifying  me  all  over  the  farm  whence  this  is 
written  to  you,  in  the  form  of  beautiful,  thrifty,  and  valuable  fruit  and  forest  trees. 
Come  down  and  see  them,  and  in  the  hot  summer  days,  while  you  rest  in  their  shade, 
eren  their  foliage  will  tell  yon  in  whispering  with  the  wind  how  pleasant  and  profit- 
able a  thing  it  is  to  plant  the  prairie  with  trees. 

The  following  statements  refer  to  particular  connties  in  Nebraska,  but 
doubtless  apply  in  many  instances  to  large  districts  of  country  a(^oiuing: 

Buffalo  County. — In  forest-planting  most  farmers  have  made  a  beginning, 
having  planted  from  one  to  ten  acres  each.  Some  have  surrounded  their  quarter- 
seotions  with  rows  of  trees  ;  others  have  used  trees  to  divide  the  quarter  into  BO^s : 
while  others  have  fenced  off  each  forty  acres  with  rows  of  trees.  Our  farmers  need 
education  and  ezperiecce.  Our  native  cottonwoods  will  grow  iJmost  anywhere ;  but 
when  alone  it  grows  so  rapidly  that  the  wood  fails  to  ripen,  and  is  liable  to  winter-kill. 
Bat  the  young  trees  are  amply  proceoted  when  we  raise  with  them  some  other  crop. 
We  have  not  had  much  success  with  soft  maples,  chestnut,  or  oak,  but  the  black-wal- 
nnt  is  thifty.-(2Vaiw.  Nebr,  St,  Hort.  800,,  1877,  p.  85.) 

BuBT  County.— In  hedging,  Osage-orange  has  not  proved  a  success,  and  better  re- 
sults have  been  had  with  wiUow  and  soft  maple.  The  favorite  hedge-plant  so  far, 
however,  is  the  honey-locust,  which  is  thought  to  be  the  best  hedge-plant.  About 
2,500  acres  of  forest  trees  are  planted  in  this  county,  mostly  cottonwood,  with  a  sprink- 
ling of  soft-maple,  black- walnut,  elm,  and  willow.— (Tran«.  Nebr,  St  HorU  Soc,  1877, 
pp.  71,  86.) 

Cjlay  County. — ^There  are  many  groves  of  forest  trees,  a  considerable  number  of 
which  will  reach  horn  3  to  20  acres,  and  where  cared  for  they  are  in  good  condition. 
The  cottonwood  and  box-elder  stand  pre-eminent,  and  the  euceess  achieved  demon- 
strates that  the  prairies  may  in  a  few  years  be  dotted  with  fine  groves  of  timber. 
There  has  been  no  systematic  hedge-planting  in  Clay  Oonmty. — (DranB,  Nebr,  St  Hort 
Soc,  1877,  p.  83.) 

D0UOLA8  County.— William  Hollenbeok  had,  in  1873,  a  ^ve  of  about  200  acres 

glanted  in  1861,  in  which  the  white  ash  measured  26  inches  in  girth  and  were  30  feet 
igh.  They  were  planted  very  closely  and  ^rew  very  straight,  and  free  from  lower 
limbs,  and  at  an  early  age  would  arrive  at  a  size  valuable  for  farm  purposes  and  man- 
ufactures. A  fair  avera^  tract  of  4  acres  of  black  walnut,  planted  in  1865,  meas- 
ured in  18r3  twenty-two  inches  around  and  25  feet  high.  Some  bore  nuts  in  1869,  and 
quite  a  number  a  peck  or  more  in  187l.-^Fourih  Rep,  Board  of  Ag.y  1873,  pp.  426,  427.) 

FiLLMORB  County  has  3,360  acres  of  planted  timber,  or  3^  to  each  fanp  of  160  acres. 
Of  this  2.000  are  cottonwood ;  1,000  ash  and  box  elder ;  350  in  soft  maple,  honey -locust, 
and  black  walnut ;  and  the  rest  fancy  varieties.  This  estimate  does  not  include  hedges 
nor  the  plantings  of  the  Burlington  and  Missouri  River  Railroad  Company.  In  the  spring 
of  1877  it  was  expected  that  1,500  to  2,000  acres  would  be  set  under  timber-claims.  AU 
native  kinds,  except  soft  maple,  thrive  on  the  table-lands.  The  thomless  honey-locust 
is  growing  in  favor,  the  tree  oeing  of  rapid  growth  and  making  good  timber.  This 
county  hM  75  miles  of  Osage  hedge,  32  miles  of  willow,  and  20  miles  of  honey-locust ; 
but  ignorance  of  the  best  methods  of  cultivation  (and  probably  also  the  fact  that  t^e 
soil  is  new  and  not  perfectly  subduedj),  renders  the  success  of  Uxe  Osage  less  than  could 
be  desir«>d.  A  contractor  had  plantea  several  miles  of  hedge  directly  m>m  seed,  giving 
as  the  reason  that  the  tap  root  shonld  never  be  cut.— (IVana.  Nibr,  8t  Hort,  Soc,  1877, 
pp.  70, 82.) 

Frankun  County.— From  a  statement  published  in  1877  (I)ranB,  ofNdtr,  State  Hort 
Soe,f  p.  46)  it  appear^  that  in  Franklin  Connty  100,000  black  walnut  trees  had  been  put 
out,  Bod  most  of  them  one  year  from  the  nut ;  150  box-elder  trees;  500,000  cottonwood 
trees,  and  an  equal  number  of  cuttings.  The  trees  were  doing  well,  but  the  cuttings 
(which  ordinarily  thrive  as  well  as  vonng  trees),  were  mostly  dead,  or  rather  were  dead 
when  set.  The  hedge-planting  of  the  county  had  been  of  cottonwood,  the  young  trees 
being  set  about  18  inches  apart,  for  a  live  fence. 

FuBNAS  County.— Artificial  groves  are  being  planted  to  considerable  extent ;  the 
species  in  favor  being  ash,  box-dder,  walnut,  and  cottonwood.— (2hiii«.  Nt^,  Si,  Hort 
i&e.,1877,p.84.) 

Hall  County.— The  original  forest  of  this  county  was  nearly  all  destroyed  when 
the  Union  Pacific  Bali  road  was  built.  Cottonwood,  white  ash,  and  elm  were  all  cut 
down  Ibr  ties  and  fuel,  and  the  best  timber  now  is  in  artificial  groves  scattered  all  over 
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the  county  on  difibrant  fanuB.  The  oldest  of  this  is  fifteen  or  sixteen  years  old ;-  — 
tonwood  and  black  locost.  The  former  is  now  65  to  70  feet  high,  and  the  latter  25  to  35. 
More  recently  white  ash,  white  elm,  black  walnnti  box*  elder,  soft  maple,  silver  maple, 
honey-locQSt,  European  and  American  laroh,  and  a  few  other  kinds  have  been  planted, 
and  when  properly  tilled  are  in  good  growing  condition.  Probably  500  acres  of  these 
ffroves  have  been  planted.  From  90  acres  of  my  own  planting,  and  now  mostly  six- 
teen years  old,  I  have  had  plenty  of  foel  for  the  last  six  yeuv,  besides  considerable 
material  for  fencing  and  bnilding.  The  wild  forests  are  gradually  growing  np  again, 
bnt  ft«qnent  fires  too  often  destroy  the  yonng  growth  of  trees.— (  Wm,  SMley,  Gtand 
Island,  Hall  County,  Nebr.) 

In  a  more  recent  paper,  Mr.  StoUey  says : 

In  1870  I  noticed  the  workings  of  a  borsr,  vnd  only  the  black- walnut  trees  have  en- 
tirelv  escaped.  If  applied  in  time,  and  when  the  sap  is  asoendins  the  tree  in  M>ring, 
sulphur  is  effective  in  driving  out  the  borer.  As  near  the  gronna  as  possible  I  bore 
two-inch  holes  opposite  each  other,  and  put  in  two  spoonfuls  of  sulphur,  and  then  plug 
the  holes  tightly.  Of  course  this  is  a  slow  process,  and  can  scarcely  be  applied  exc^t 
to  choice  trees,  and  before  they  *have  suffered  much.  Where  the  trees  have  grown  6 
by  6  the  borers  have  done  mors  harm  than  where  they  have  ^prown  8  by  8,  and  if  al- 
lowed to  form  a  cood  top  they  have  not  been  attacked.  The  little  borer  is  found  in 
the  forks  of  the  umbs,  but  have  not  done  much  harm ;  the  birds  assisting  in  their  de- 
struction.—(IVaiw.  Ntibr.  8U  Hart  Soo.,  1877,  p.  85.)  • 

Two  hundred  rods  of  hedge,  of  gray  or  white  willow,  were  set  in  HaU  County  in 
1873,  and  since  then  it  has  been  set  out  extensively  fbr  hedges,  and  with  success. 
There  are  many  hedges  also  of  honey-locust  and  Osage  orange,  the  experience  being  in 
flavor  of  the  former  and  against  the  latter.  The  locust  succeeds  wherever  protected 
during  the  first  winter  after  setting  oat ;  still  the  native  black  willow  is  believed  to  be 
the  best  hedge-plant,  and  both  this  and  the  white  wiUow  are  thought  to  be  as  good 
and  efficient  neages  as  can  be  made. — (lb,,  p.  71.) 

Jefferson  Countt.— Sufficient  interest  is  not  shown  in  forest-crowing,  but  the 
interest  is  in<»reasing.  The  favorite  kinds  are  ash,  soft  maple,  box-elder,  and  walnut. 
Cottonwood  is  not  a  favorite,  though  planted  od  account  of  its  rapid  growth.  The 
Osage  orange  has  not  succeeded  as  a  hedge-plant,  bnt  the  gray  willow  cannot  be  spo- 
ken of  too  highly  for  groves,  windbreaks,  and  hedges,  being  hardy,  of  quick  growth, 
and  ornamental  with^.— (IVaas.  Nehr,,  8t,  Hart,  Sae,,  pp.  69, 8L) 

Nemaha  County.— In  April,  1868, 1  obtained  from  the  bluffs  on  Mission  Creek,  near 
the  Otoe  Indian  reservation,  about  700  youn^  red  cedar  trees,  mostlv  2  to  3  inches  high, 
some  6  to  6.  I  planted  them  4  inches  apart,  in  rows  a  foot  apurt,  keeping  them  cov- 
ered with  fresh-cut  grass.  At  least  95  per  cent,  lived,  and  in  two  years  420  were  trans- 
planted, 6  feet  apart  in  a  single  row,  being  then  f^om  6  to  12  inches  high.  They  are 
now  (1877)  7  to  12  feet  high,  two-thirds  as  wide  as  high,  and  well  branched  from  the 
ground.  Those  well  manured  are  much  larger  and  finer  in  eve^  way  than  those  that 
were  not.— (Mr.  Aldrich,  in  Dram,  Nebr,  St,  HarU  Sao.,  1877,  p.  78.) 

Otoe  Cottnty.— A  writer  in  the  Nebraska  Farmer  (May,  1877)  wys: 

Twenty  years  ago  cord  wood  sold  in  Nebraska  City  for  |7  or  $8,  and  sometimes  $10  a 
cord,  and  that,  too^  at  a  time  when  her  population  was  not  one-fifth  what  it  is  now ; 
and,  notwithstanding  the  demand  for  fuel  is  at  least  ten  times  greater  now  than  in 
1857,  it  is  a  fact  that  good  merchantable  wood  can  be  bought  in  our  streets  for  from  $3*50 
to  $6  per  cord.  The  reason  of  this  is  simply  from  the  ftict  that  the  natural  groves  have 
been  protected  from  fire,  and  the  artificial  groves  are  turning  out  an  abundance,  of  good 
wood,  such  as  the  necessities  of  the  country  demand  for  fuel.  It  will  agreeably  sur- 
prise any  one  not  acquainted  with  the  fact  to  know  the  amount  of  timber  one  acre  of 
land  wiU  (noduce  in  the  course  of  ten  years.  Mr.  Richard  Justice,  who  came  here  in 
1^7,  and  planted  about  ten  acres  of  cottonwood  in  1859,  has  one  or  two  outhouses 
built  from  hewed  logs  taken  from  that  grove,  and  the  family  have  all  the  fuel  they 
need.  Hundreds  of  such  cases  might  be  mentioned  throughout  the  eastern  portion  of 
the  State,  did  space  permit. 

In  an  historical  address  delivered  at  Nebraska  City,  Nebr.,  Jnly  4, 
1877,  by  the  Hon.  J.  Sterling  Morton,  the  importance  of  tree-planung 
was  strongly  m*ged,  and  the  citiaens  of  Otoe  Ooan^ty  were  invited  to 
sign  a  pledge  agreeing  to  plant  on  the  16th  of  November  following  the 
number  of  trees  set  opposite  their  names.  Abont  forty  persons  engaged 
to  plant  numbers  ranging  generally  from  25  to  1,000,  and  in  all  some- 
thing over  7,400.  Most  on  the  list  left  the  kind  to  be  planted  indefinite, 
although  the  box-elder,  black  walnut,  maple,  red  elm,  ash,  and  cotton- 
wood  were  named  as  having  preference  with  others. 
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The  average  rain&ll  here  is  aboot  29  inoheA;  preyailiog  wiDds  in  ■ammersonth  and 
soatbwest ;  in  winter,  north  and  northwest.  Among  the  indigenouB  trees  most  planted, 
are  the  ooffee-bean,  box-elder,  soft  maple,  honey-looust,  and  cottonwood,  besides  gray 
ash,  black  walnnt,  and  molberry.  The  ohestnnt,  birch,  Scotch  pine,  Austrian  pine, 
and  the  Menzies  spruce  firom  the  Rooky  Monntains  all  thrive  when  properly  planted 
ont  and  mnlohed  for  the  first  season.  Our  soil  forces  forest-growth  with  wonderful 
vigor,  and  wherever  prairie-fires  are  kept  ont  the  timber-groves  are  swiftly  inoroaoh- 
ing  upon  the  plains. 

The  European  larch  does  not  succeed,  the  soil  being  too  dry  and  porous  for  it. 
The  yellow  locust  was  cultivated  here,  but  it  was  so  infosted  with  borers  that  it  has 
been  abandoned  generally.  No  other  trees  in  this  vicinity  are  suffering  firom  insect 
enemies,  so  for  as  I  know. 

The  best  method  of  planting  tbrest-trees  is  in  rows,  north  and  south,  6  feet  apart. 
Alternating  ihe  rows  with  hara  and  soft  wood  trees  is  an  advantage  in  securing  a  bet- 
ter growth  for  the  hard  weed.  To  illustrate:  Plant  first  a  row  <3  cottonwoods,  then 
one  of  black  walnuts,  and  then  one  of  cotton  woods.  The  latter  sruw  swiftly  and  run 
up  above  the  intermediate  walnuts.  Then  the  latter,  struggling  for  light,  shape 
themselves  into  tall  and  symmetrici^  trees,  wherjas  planted  on  the  open  prairie  alone 
they  become  stubbed  and  gnarled  shrubs.  The  quickly-growing  varieties  planted  in 
^is  way,  with  hard  wood  and  slowly-growing  varieties,  act  as  nurses,  and  bring  ttem » 
Bp  properly.  I  have  tried  this.  Tree -planting  is  a  mania  in  Nebraska,  and  hundreds 
ox  thousands  of  trees  are  planted  every  year  on  Arbor  Day,^ 

The  climate  has  ohanged  vei^  perceptibly  during  the  twenty-two  years  that  I  have 
lived  in  Nebraska  and  on  this  farm.  Our  annual  rain-fall  has  increased  more  than  one- 
third.  •  •  »  Personally,  I  have  the  satisfaction,  though  now  only  forty-five  years 
of  age,  of  having  grown  here,  upon  the  high,  loamy  prairie,  eaw-logs  of  cottonwood 
which  will  measure  6  foot  in  circumference  at  the  but  and  4  at  the  limbs  20  feet 
ftom  tiie  ground;  black  walnuts  from  the  seed  which  will  measure  3  to  4  feet  in  cir- 
onmference,  and  apple-trees  nineteen  years  old,  blooming  full  every  year  and  measur* 
ing  in  girth  from  ^  to  46  inches  all  through  the  orchard  which  I  planted. — (J*.  Sterling 
MarUniy  Nebraska  City,  Neb.) 

Pawnbb  County  has  about  500  acres  of  thrifty  artificial  groves,  besides  wind-breaks 
and  groves  of  less  than  one  acre.  Cottonwood  and  soft  maple  predominate,  with  some 
ash,  walnut,  elm,  and  honey-locust.  The  latter  has  been  used  to  some  extent  as  a  hedge, 
but  it  does  not  meet  with  much  fovor.  The  ash,  which  is  a  native  timber-tree,  makes 
good  growth  and  is  free  from  vermin. — (Trans,  Neb.  8t,  Hort  8oc,  1877,  p.  80.) 

About  400  miles  of  Osage  hedge  is  planted  in  Pawnee  County,  much  of  which  is  a 
good  fence,  though  neglect  in  some  cases  has  made  it  a  failure.  About  four  yeaH  are 
£>und  necessary  to  rear  surh  a  hedge  that  will  defy  stock,  and  at  a  less  expense  than 
poets  alone  could  be  furnished.  To  fence  a  quarter  eection  on  the  boundary-lines  (2 
miles),  4  acres  must  be  plowed  twice,  at  a  cost  of  $1.50  per  acre  =  $12 ;  140,000  plants, 
costing  $21 ;  planting,  at  50  cents  per  M,  $7  ;  total,  $40,  or  a  little  over  6  cents  a  rod. 
The  arter-culture  is  but  little  more  than  that  required,  in  gbod  husbandry,  for  corn,  ex- 
cept pruning,  which  is  less  than  the  labor  of  clearing  a  com  crop.  Mr.  Barnard,  in  re- 
porting these  foots,  gives  the  following  advice  as  to  planting :  **  In  the  first  place,  the 
nedge-row  should  never  be  broken  so  as  to  leave  the  back  furrows  where  the  hedge  is  to 
be  i^lanted.  On  the  contrary,  a  land  not  less  than  1  rod  wide,  should  be  laid  off, 
making  a  dead  forrow  to  be  set,  and  the  second  plowing  should  be  done  in  the  same 
way,  deepening  the  dead  forrow.  Then  back-set  into  that  dead  farrow,  and  you  have 
a  deep-tilled  bed  (and  not  ridged)  wherein  to  set  the  plants ;  cultivate  as  level  as  pos- 
sible, and  never  allow  ridges  along  the  hedge-row,  and  the  better  cultivated  and  wider 
the  hedge-row,  the  less  danger  f^om  gophers.  In  the  afber^cultivation,  keep  the  ground 
loose  and  ctean,  but  never  cultivate  with  the  plow  after  the  middle  of  July,  as  this 
will  promote  too  late  a  growth,  and  when  winter  comes  the  wood  m&y  not  be  ripe« 
The  reasons  for  not  ridging  are  threefold.  The  wind  does  not  blow  off  the  dirt,  nor 
the  raiu  wash  the  soil  from  the  roots,  and  the  fhwt  does  not  throw  the  plants  to  the 
ground.  The  plants  were  set  behind  a  spade,  and  8  inches  apart,  8,000  to  the  mile.'' — 
{Trans.  Neb.  SL  Hort.  SoCy  1877,  p.  67,  72.) 

RI0H4BD8ON  CooKTY.— Our  couuty  is  the  best  timbered  of  any  in  the  State,  al- 
though knoetly  prairie,  with  timber  only  along  the  streams,  and  especiallv  on  the  blu£b 
of  the  Missouri  River.  The  growth  consists  of  oak,  cottonwood,  elm,  walnut,  and  some 
ash  and  maple.  About  one-twentieth  of  the  area  is  timbered,  and  this  part  is  worth 
from  $10  to  f^  per  acre.  Many  of  our  farmers  have  planted  cottonwood  groves,  which 
have  rat>ved  a  success,  and  of  much  benefit  as  windbreaks.— (  Wm.  Pocmii,  WiUiams- 
▼iUe,  RiohardaoB  County,  Nebraska.) 

During  the  last  four  years  a  large  amount  of  Osvge  hedge  has  been  set  in  Richardson 
County,  and  it  answers  every  expectation. — {Trans.' Neb.  St.  Hart.  Soe.,  1877,  p.  68.) 

^The  writer  claims  great  advantages  from  this  custom  of  devoting  one  day  to  tree 
planting,  of  which  he  is  the  inventor  and  founder,  and  with  the  results  of  which  ho  is 
quite  satisfied. 
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Salinb  County. — Both  OsaRe  and  honey-looast  saooeed  as  hedges.  With  the  i 
amooDt  of  trimming  the  former  makes  the  thickest  fence,  hat  the  latter  does  not  re- 
quire so  mnch  protection.  For  wind-hreaks,  hex-elder  and  willow  are  nsed,  though 
Cottonwood  is  most  common.  The  willow  makes  a  good  wind-hreak,  bat  not  a  good 
hedge.— (2>aii«.  Neb.  8L  Hort.  8oc,,  1877,  p.  74.) 

Saundkrs  Countt.— The  majority  of  onr  farmers  have  groyes  oorering  ftoro  1  to  15 
acres  each.  We  shall  not  reach  the  profit-maximaiD  of  tree-planting  until  10  per 
cent,  of  every  farm  is  devoted  to  thrifty-growing  forest-trees.  The  trees  mostly 
planted  are  cotton  wood,  maple,  walnnt,  ash,  elm,  box-elder,  and  Lombardy  poplar,  and, 
among  the  evergreens,  cedar,  Scotch  pine,  Norway  spmoe,  d^— (IVom.  Ntb,  8U  HmrL 
Soc,  1877,  p.  80.) 

This  conuty  has  had  many  failores  in  Osage  hedges,  yet  a  number  of  good  ones  have 
been  started—showing  that  with  proper  care  it  will  succeed.  Some  farmers  are  trying 
honey-locust,  which  seems  to  do  well,  and  others,  the  box-elder,  which  is  lu^dy, 
and  will  bear  crowding,  which  produces  a  stiff  brush  that  will  support  wires  when  5 
years  old.— <2Vaii«ac  Neb.  8t  Hart.  8oe.,  1877,  p.  60.) 

The  indigenous  trees  most  cultivated  in  this  county  are  cottonwood,  box-elder,  red 
maple,  white  ash,  black  walnut,  red  cedar,  basswood,  and  red  mulbmy.  The  dms, 
oaks,  and  hickories  have  not  as  yet  been  tried  to  much  extent.  The  red -bud  is  planted 
<  for  ornament.  Of  trees  not  native  of  this  part  the  Scottish,  Austrian,  and  white  pines, 
larch,  butternut,  silver-leaved  maple,  spruces,  firs,  and  gray  willows  thrive,  but  the 
pines,  spruces,  and  firs  do  not  appear  to  grow  as  well  as  in  sandy  and  granitic  soils. 
Trees  thrive  best  on  a  north  slope.  Thtf  chestnut  generally  fails,  whether  started  firom 
seed  or  transplanted,  unless  shaded  for  a  few  years.  The  heat  appears  to  scald  it,  as 
also  the  tender  varieties  of  fruit-trees.  The  Osage  orange  and  Lombardy  ptyplat  fre- 
quently winter  kill,  as  does  the  French  willow.  The  sugar-maple  has  been  tried,  but 
with  indifferent  success.  The  silver-maple  and  balm  of  Gilead,  when  once  rooted,  can 
scarcely  be  exterminated.  .The  black  locust  grows  rapidly,  but  is  sure  to  be  wholly 
destroyed  by  the  borer,  which  also  works  on  the  soft  maple,  killing  perhaps  15  per 
cent.,  and  a  little  upon  the  cottonwood,  and  upon  all  snn-soalded  fruit-trees.  From 
1856  to  1870  the  tent  caterpillar  was  a  great  pest  upon  the  wild  plum,  but  has  now 
mainly  disappeared.  The  curculio  and  codling  moth  are  now  most  troublesome  to 
fruit.  Blight  affects  the  pear  and  tender  apple-trees.  The  best  remedies  against  the 
curculio  are  shaking  off  by  concossioo,  and  insectivorous  birds ;  with  the  codling  moth, 
birds,  and  a  paper-^nd  fastened  around  the  trunk  of  the  tree. 

Cottonwood  does  well  when  planted  4  feet  apart  each  way ;  box-elder  and  red  maple, 
2  feet ;  black  and  white  walnut,  1  by  4  feet,  and  white  ash  the  same.  But  a  better 
way  is  to  alternate  maples,  walnuts  and  ash,  with  cottonwood,  givinir  them  the  benefit 
of  shade  of  the  latter,  until  the  third  year,  and  then  thin  out  annually.  This  practice 
prevents  low  branching,  to  which  these  trees  have  a  tendency.  To  prevent  sun-scald 
our  fruit-trees  must  be  headed  low  and  leaned  to  the  southwest  so  that  the  trunk  may 
be  shaded.  According  to  the  assessor's  returns  of  1876,  the  planting  of  this  county  was 
2,651,537  forest  trees,  and  62,953  fruit-trees.  Add  to  this  the  planting  of  1876,  there 
must  be  now  at  least  3,000,000  planted  forest  trees. 

It  is  the  prevailing  opinion  among  early  settlers  in  Nebraska,  that  the  breaking  of 
the  prairie,  and  the  planting  of  trees  bave  increased  the  rain-fall,  and  a  residence  of 
twenty-three  years  in  the  State  has  impressed  me  thoroughly  with  the  belief  that  such 
is  the  fact.  Springs  now  exist  where  water  was  not  formerly  found,  and  crojis  do  not 
suffer  from  droughts  as  in  ear)y  days.  The  rank-growing  blue-stem  grass  is  constantly 
traveling  westward,  and  crowding  out  the  dwarfish  buffido-grass.  We  think  that  the 
good  effects  of  planting  are  already  felt  in  an  increase  of  moisture,  and  the  multipli- 
cation of  insectivorous  birds,  and  as  a  couseqnence  the  decrease  of  noxious  insects. 
Young  timber  comes  up,  when  fires  are  kept  out,  and  trees  of  the  stfme  kinds,  when 
large  trees  are  cut.— (Mosm  Stocking,  Wahoo,  Saunders  County,  Nebraska.) 

Sewakd  County. — Osage  hedge  can  be  raised  here  as  well  as  in  Iowa.  Many  farm- 
ers, however,  are  trying  locust,  which  is  said  to  be  doing  welL  In  raising  a  hedge, 
the  chief  enemy  to  be  overcome  is  the  gopher.— (IVuim.  heb.  St.  Hort.  Soe.,  1877,  p.  &.) 

Washington  County.— The  European  White  Willow  is  highly  «'steemed  as  a  hedge 
and  wind-break.  It  grows  rapidly,  is  easily  cultivated,  and  is  valuable  for  fuel  and 
poles.  Cottonwood,  box-elder,  soft  maple,  and  ash  are  bei ng  planted  as  groves.— ( IhuM. 
Seb.  St.  Bort.  Soo.,  1877,  pp.  72,  87.) 

York  County.- There  are  numerous  fine  groves  in  all  parts  of  the  county,  which 
have  been  set  one  to  five  years,  mostly  of  cottonwood.  There  are  from  250  to  300  acres 
planted  in  timber  besides  wind-breaks  on  boundary-lines,  &c  The  law  exempting 
from  taxation  has  been  a  great  assistance.  In  1876  there  were  (21,675  exempted  on  ao- 
oount  of  timber  and  orcnard  planting.  Hedges  in  York  County  have  not  proved 
very  successful,  there  being  not  more  than  five  miles.  The  fsilurea  are  attributed  to 
poor  plants,  poorer  setting,  and  still  poorer  culture.— (  Tram.  JNeb.  SU  MorU  Soo^  1877, 
p.  70, 82.) 
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DAKOTA  TEBBITORT. 

This  re^ioD,  in  its  general  characteristics,  resembles  the  adjoining 
parts  of  Minnesota  and  Nebraskai  being  naturally  a  treeless  conntry 
except  along  the  rivers  and  streams.  The  hilly  and  broken  region  of 
the  western  part  is  thinly  timbered  in  the  valleys. 

SUU.T  County.— Fori  Smllp.^This  poet  is  about  2,000  feet  above  sea  level,  and  200 
above  the  Missoari  Biver.  beiDg  on  the  8eo(md  bench ;  a  tbird  one  abont  100  feet  bigher 
being  of  the  general  level  of  the  country;  whioh  is  gently  rolling,  and  cut  with  beds 
w  streams  of  water,  or  the  dry  channels  of  the  same.  The  soil  Is  alkaline  throughout 
this  entire  region.  This  is  what  was  formerly  regiurded  as  the  ''dry  bolt,"  bnt  there 
appears  to  have  been  a  change  in  the  rain-fall.  In  1<^3  it  was  14.^  inches;  in  1874, 
16.24;  in  1875, 14 ;  and  in  1876  (less  April),  17.26;  in  the  first  seven  montbs  of  1877, 
17.17  inches.^  The  summer  climate  is  quite  warm,  9QP  in  the  shade  having  been  noticed 
almost  daily  for  two  months  in  1874,  and  on  one  occassion,  112^.  But  siuce  that  year 
the  weather  has  not  been  so  hot,  and  there  has  been  now  and  then  a  cool  day  in 
summer,  and  always  cool  mornings  and  evenings.  The  bafiOBdo-grass  now  retains  its 
gMen  longer,  and  grows  longer,  than  was  noticed  three  years  ago. 

The  only  trees  in  the  conntry  are  on  rivei^bottoms,  and  in  narrow  strips  along  the 
oreeks  and  ravines.  The  cottonwood  is  the  only  timber-tree.  Red  cedar  is  found  of 
OMisiderable  size,  generally  in  the  ravines,  where  the  dwarf-plnm  is  also  plentiful.  Wild 
grapes,  and  a  wild  frnit  called  Buffido  or  bnU  berry  are  also  found.  The  wiUow, 
kinnikinic,  wild  rose,  and  sweet  briar  are  also  abundant  on  the  bottoms,  and  the 
haekberry,  wild  cherry,  and  white  mid  scrub  oaka  are  also  occaMionally  found. 

In  lb75  about  80  trees  were  planted  by  M%f.  H.  M.  Laselle,  First  Infantijy  around 
the  sides  of  the  parade-ground  (but  at  some  distance  flrom  the  buildings),  and  about  30 
or  40  more  around  the  officers'  anartero  and  laundresses'  quarters.  These  trees  were 
watered  regularly.  Those  near  tne  officers'  quarters  have  aU  lived,  and  done  almost  as 
weU  as  if  left  on  the  river-bottoms,  while  those  around  the  parade-ground,  with  the 
exeeption  of  about  half  a  dozen,  died,  and  were  replaced  by  others  In  the  spring  of 
1876.  These  latter  appear  to  have  a  struggle  for  existence,  and  about  15  have  recently 
died.  I  think  it  a  fair  conclusion  that  the  partial  shading  from  the  sun  has  some^lng 
to  do  with  the  better  growth  of  those  near  the  quarters.  It  is  noticed  that  while  for 
the  first  two  or  three  years  the  growth  of  those  entirely  without  shade  was  almost  im- 
perceptible, at  the  end  of  that  period  they  appeared  to  take  a  sudden  start  and  grew 
rapidly. 

The  climate  of  this  post  is  exceedingly  cold  in  winter  (sometimes  —  A(P),  It  oo- 
oasionally  thaws^  and  in  case  there  should  be  several  inches  of  snow  on  the  ground 
it  disappears  without  being  followed  by  mud  or  even  wet.  It  appears  to  evaporate 
rather  than  melt. 

The  Missouri  Biver  is  constantly  changing  its  bed  fh>m  side  to  side  of  its  narrow 
vaUey.  As  it  cuts  away  the  bank  on  one  side,  it  shoals  on  the  other,  until,  in  the 
course  of  time,  the  bottom  reaches  high- water  matk,  when  a  dense  ^owth  of  willows 
commences.  At  the  lowest  stage  of  the  river  sand-bars  appear  in  great  numbers 
oeeapying  the  greater  part  of  the  bed  of  the  stream;  When  these  become  dry,  the 
wind  raises  clouds  of  dust,  whioh  further  elevates  the  newly  made  land,  and  the  wil- 
lows are  in  time  replaced  by  a  growth  of  cottonwoods.— (TAomoa  Sharp,  Ut  Lieut. , 
Fini  Infantry,  United  SkUee  Army,) 

NEW  MEXICO  TEEEITOET. 

Professor  Hayden,  in  his  report  of  1871  (p.  223),  says : 

New  Mexico  prrsents  a  very  large  treeless  area.  Around  the  sources  of  the  Pecos, 
along  the  eastern  and  southern  rim  of  San  Luis  Valley,  on  the  Mimbres  and  Guada- 
Inpe  Mountains,  and  in  the  northwestern  part  of  the  Territory  are  found  the  principal 
forests  affording  valuable  timber,  while  the  rest  of  its  area  is  generally  without  forests 
or  trees  of  any  value  except  for  fuel.  Fortunately  the  forests  are  generally  in  the 
vicinity  of  the  narrow  agricultural  areas,  and  in  some  instances  the  trees  are  large 
and  fine^  making  good  lumber;  but  most  of  the  older  towns  and  villages  have  to  pro- 
cnre  their  lumber  and  fuel  at  a  considerable  distance. 

Dona  ASa  County.— The  valley  of  the  Rio  Grande,  running  through  this  county, 
where  not  cultivated,  is  covered  with  a  growth  of  cottonwood,  making  very  fkir  fire- 

1  It  is  since  learned  that  1669, 1870,  and  1871  were  wet  years.  It  is  anife  probable 
that  the  amount  varies  considerably  in  different  years,  and  until  a  long  series  of 
records  have  accumulated,  we  cannot  with  confidence  conclude  that  there  is  any  per- 
manent change. 
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wood.  The  lo^B  are  iised  for  loifltB,  on  which  the  earth  iised  for  roofing  is  placed.  The 
foot-hills,  immediately  a^joiniDg  the  riyer-bottoms,  are  coTered  with  mesquite  timber, 
a  kiDd  of  shmb  with  enormous  clnsters  of  roots,  which  are  doff  cat  and  used  as  faeL 
They  make  an  intense  heat,  and  are  almost  eqnal  to  coal.  They  also  make  excellent 
charcoal  for  forge  nse.  On  the  monntains,  in  Tarlons  parts  of  the  connty,  are  small 
quantities  of  pine,  oak,  Juniper,  cedar,  ash,  hackb^iy,  walnut,  and  mnlbeny,  generally 
scrubby,  and  the  pine  alone  of  sufficient  size  for  sawinjg  into  lumber.  It  makes  very 
fair  lumber  for  finishing.  The  ash  is  of  good  quality  for  wagon-making.  A  consider^ 
able  amount  of  this  timber  lies  along  the  bed  of  the  Kio  Grande,  brought  down  by  the 
current.  It  grows  rapidly,  and  is  reuly  a  valuable  timber,  being  toogh  and  stvcmg.  It 
is  being  cultivated  to  a  limited  extent.  Within  the  last  four  years  the  Osage  orange 
has  been  introduced  for  hedges  and  is  found  to  grow  thriftily.  This  and  the  ash,  if  set 
out  alonff  public  roads  and  boundary  lines,  would,  in  a  few  years,  supply  a  great  want 
in  fhmisning  wood  for  yarious  uses.  The  Eucalyptus  is  also  being  introduced,  as  wcdl 
as  the  Monterey  cypress,  but  the  result  is  not  yet  determined.--(r,  CMMd,  Mesilla,  Don* 
Alia  County,  New  Mexico.) 

Santa  FA  County.— In  most  of  the  cafions  and  gorges  of  New  Mexico,  timber  large 
and  excellent,  principally  pine,  is  found  in  great  quantity.  The  report  of  the  353& 
parallel  railr<Md  route  through  New  Mexico  refers  to  the  supply  of  timber  to  be  found 
along  the  proposed  railway  line.  From  the  most  reliable  dat»  within  reach  we  esti- 
mate that  in  New  Mexico  there  are  5,000,000  acres  of  timber  land,  inchidinff  all  lands 
not  destitute  of  trees.  The  principal  trees  found  in  the  mountain  valleys  of  New  Mex- 
ico are  tiie  ash,  walnut,  and  hackbenn^,  and  on  the  mountains  pine,  oak,  cedar,  pillo- 
real,  and  pi&on.  The  principal  tree  of  the  deep  valleys  and  stream-mai|rins  is  the  Cot- 
tonwood, a  brash  tree,  which  will  not  make  lumber,  but  it  is  a  beautiful  shade  tree, 
found  transplanted  around  residences,  and  which  answers  most  of  the  requirements  for 
bnOding  and  fencing.^(r.  if.  8enay  Baiaf  Santa  F^  N.  Mex.,  quoting  from  Brevoort's 
New  Mexico^  Her  NtUmxU  Beeowrcm  and  AtUraotiime,  1874.) 

COLORADO. 

The  waste  of  timber  by  the  early  miDers  and  settlers  in  Oolorado  was 
extremely  reckless  and  improvident.  Mr.  Baymond,  in  h  s  second  re- 
port of  Statistics  of  Mines  and  Mining  (1870),  in  speaking  from  his  own 
observation  and  statements  famished  by  Mr.  Wm.  N.  Byers,  of  Denver, 
say^: 

Wben  tbe  Territory  was  settled,  some  ten  years  ago,  the  mount<ain-8ides  were  found 
covered  with  thick  •forests  of  pine,  spruce,  fir,  and  other  trees,  most  of  them  of  small 
size  and  short  body.  A  given  space  would  not  give  a  large  quantity  of  Inmber  or 
wood,  as  compared  with  man^  timbered  countties,  but  for  that  reason  it  was  more  val- 
uable, and  economy  of  more  importance,  because  there  was  no  other  source  of  SQpp^~ 


GeneraUy  these  forests  were  green  and  flourishing.  Only  at  rare  intervals  oould  a 
tract  be  found  that  had  been  bamed  over  by  the  Indians  and  the  trees  killed.  To- 
day, certainly  one-third,  possibly  one-half,  in  aU  the  settled  portions  of  the  Territory 
are  dead — ^killed  by  fire.  And  outside  the  settlements,  in  regions  visited  at  long 
intervals  only  by  prospectors,  their  tracks  can  be  everywhere  seen  in  blackened  trunks 
and  lifeless,  desolate-looking  hiU-ddes.  During  the  dry,  scorching  latter  summer, 
the  eye  seldom  glances  over  tiie  mountain  landscape  without  seeing  somewhere— often 
in  several  places — the  dense  column  of  smoke  that  indicates  a  burning  forest.  Some 
of  this  destruction  is  fairly  attributable  to  accident,  more  of  it  to  culpable  carelessness, 
and  yet  more  to  criminal  design. 

Another  source  of  timber  waste  is  in  the  felling  of  trees  unnecessarily.  Often  a 
man,  finding  a  good  body  of  timber  for  lumber,  wiU  go  to  work  and  slash  down  hun- 
dreds or  thousands  of  trees,  thinking  that  some  other  man  will  come  in  with  a  saw- 
mill and  buy  his  loss.  Sometimes  &e  customer  makes  his  appearance,  but  often  he 
does  not  until  the  logs  are  rendered  nearly  or  entirely  worthless  by  decay  and  the 
ravages  by  worms.  JBut  even  if  the  saw-miU  comes,  there  is  no  effort  at  economy. 
Timber  is  plenty:  it  belongs  to  the  United  States,  and  the  pioneer  has  as  good  a  rigirt 
to  it  as  any  one  else.  Hence  only  the  best  is  used.  The  tree  that  wonld  furnish  three 
saw -logs  and  the  top  two  cords  of  wood,  if  it  belonged  to  the  logger  or  mill  man,  in 
this  case  supplies  but  two  logs,  and  the  remainder  is  left  to  rot  or  to  be  devoured  by 
the  fire  tha'  is  %et  when  the  neighborhood  has  been  skinned  of  its  most  valuable  trees. 
The  saw-miU  is  pulled  up  and  moved  a  mile*  or  five,  or  ten,  to  another  fine  grove, 
where  the  same  thing  is  done  over  again,  and  so  on.  At  Central  City,  the  oldest  and 
most  populous  gold-mining  center  of  Colorado,  the  consumption  of  wood  for  fuel  is  very 
large.  A  few  years  ago  it  was  purchased  for  |2  per  cord,  but  the  increased  distance 
of  hauling  has  advanced  the  price  about  one  dollar  each  year,  until  now  it  frequently 
costs  $10.  Lumber  has  to  be  brought  from  20  to  40  miles,  and  heavy  mill  timbers 
often  much  farther.  And,  to  obtain  these  articles,  they  are  robbing  and  skinninf 
districts  that  may  at  any  day  require  their  own  timber,  just  as  much  as  Central  Clt^ 
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ever  did.  Denver,  trhioh  formerly  obtained  her  SQpplies  of  lumber  within  tweoty  or 
thirty  milee,  now  hoB  to  haal  mnch  of  it  sixty.  Other  examples  might  be  cited,  bat  it 
would  only  be  an  acoumulation  of  evidence. 

Professor  Hayden,  in  speaking  of  the  resources  of  Wyoming  Terri- 
tory,  in  his  report  of  1871  (p.  224),  says :  ^ 

The  principal  timbered  sections  of  Wyoming  are  those  along  the  southern  boundary 
of  the  Territory  and  in  the  extreme  northwestern  comer ;  large  tracts  of  country,  even 
within  the  mountain  districts,  as  Laramie  Plains,  the  Qreen  Kiver  Plains,  and  Sweet- 
water country  being  almost  entirely  timberless. 

Mr.  Henry  Gannett,  in  reporting  to  Professor  Hayden  the  geography 
of  a  division  between  parallels  of  latitude  38o  45^  and  39^  8(K,  and  be- 
tween the  8tb  gnide-meridian  of  the  landsnrvey  on  the  east,  and  by 
the  107th  meridian  on  the  west,  makes  the  following  statements  con- 
cerning the  timber : 

The  plains  forming  the  eastern  part  has  no  timber,  except  on  the  summit  of  the 
divide.     The  Colorado  or  Front  Eange,  a  plateau  region  rising  abruptly  from  the 

Slains,  is  sparsely  timbered  with  pine  and  spruce.  Eietween  TarrvaU  Creek  and  the 
onth  Platte,  the  country  is  open,  park-like^  and  well  watered,as  also  is  most  of  the  coun- 
try lying  south  of  the  South  Platte.  There  is  plenty  of  the  best  timber  and  grass.  There 
is  no  timber  iu  South  Park  except  on  the  sides,  but  in  the  mountains  there  is  an  abun- 
dance of  the  best  timber.  West  of  the  Park  Range  is  the  vallejr  of  the  headwaters  of 
the  Arkansas  Kiver,  5  to  10  miles  wide,  well  watered,  and  sparsely  timbered.  Eagle  Bi  ver 
heads  opposite  the  head  of  the  Arkansas,  in  Tennessee  Pass,  and  flows  northwest  to 
the  Grand  River.  There  is  an  abundance  of  timber  in  the  hills.  The  vegetation  of 
the  mountain  vallevs,  drained  bv  the  Gunnison  River  and  Roaring  Fork,  have  a  rich 
soil,  derived  from  limestone  and  sandstone,  with  pine  and  spruce  trees  covering  the 
ridges  heavily,  while  the  bottoms  are  choked  by  quaking  aspen  trees. 

Mr.  Gannett,  in  his  botanical  notes,  mentions  as  among  the  trees 
affording  timber,  the  Pojpulus  baUamifera  var.  candicanSj  the  Cottonwood 
occnrring  at  middle  elevation,  and  the  only  poplar  that  conld  be  nsed  as 
timber ;  Pintta  ponderosa^  the  yellow  pine,  growing  70  to  100  feet  high, 
and  common  on  the  lower  slopes,  a  most  useful  timber  tree;  Pinus 
flexiliSy  on  the  divide  between  South  Park  and  the  Arkansas  Valley; 
Pintis  eduliSy  the  pi&on  pine,  near  Colorado  Springs  and  Twin  Lakes, 
and  Abies  Ungelmanniy  the  white  pine,  growing  60  to  100  feet  high,  wood 
closely  allied  to  the  black  spruce  of  the  east,  and  found  on  the  mountain 
slopes  of  the  Elk  and  Sa watch  ranges. 

The  timber  line  was  found  as  follows: 

Feet 

Kke^s  Peak,  east  face 11,721 

Mount  Gnyot,  north  face 11,811 

Mount Silverheels,  northeast  face 11,549 

Mount  Lincoln,  east  face 12,051 

At  head  of  Buckskin  Gulch,  south  face 11,587 

Station  52,  Park  Range,  east  face 11,663 

Station  56,  Park  Range,  east  face 11,752 

Park  range.  Mosquito  Trail,  west  face 11,656 

Park  range,  Mosquito  Trail^  east  &oe 11,656 

Station  40,  near  Mount  Evans,  south  face 11,559 

Buffalo  Peak,  northwest  face 12,041 

Sawatch  Range,  head  of  Frying-pan  Creek,  westfeuse 11,583 

Massive  Mountain,  north  face 11,607 

Mount  Elbert,  east  face /. 11,871 

La  Plata,  east  face 12,080 

Grizzly  Peak,  south  face 11,753 

Mount  Harvard,  eastfiace 12,117 

Station  89,  near  Mount  Princeton 11,514 

Station  63,  Elk  Mountains,  east  face 11,513 

White  Rock  Mountains^  south  face 11,919 

Station  68,  Elk  Mountains 11,-686 

Station  83  on  ridge  north  of  Fiying-pan  Creek 11,630 

Station  75,  near  head  of  Texas  Creek 11,574 

Mean  elevation  of  timber  line 11,694 

'  Report,  1873,  p.  671. 
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Mr.  S.  B.  Ladd,  in  reperting  to  Professor  Hayden^  apon  the  topogra- 
phy of  the  Middle  Park  divisiou,  embraced  between  latitude  39^  d(K 
and  4(P  20',  and  between  longitude  104^  45^  and  the  Park  range,  which 
forms  the  western  boundary  of  the  Middle  Park,  mentions — 

The  ridges  Mid  monDtains  as  well  timbered,  mostly  with  yellow  and  white  pine 
(Pinna  ponderoea  mad  Abies  Engelmanmi),  and  the  parks  and  raileys  as  bearing  a  fine 
ffTowth  of  scattered  timber.  In  the  vicinity  of  the  minine  towns  a  great  deal  of  tim- 
ber had  been  out,  and  in  places  over  large  districts  it  had  been  destroyed  by  fire.  An 
area  of  1.200  square  miles  was  timber-bearing,  and  the  remainder  either  above  timber^ 
line,  or  else  taken  up  in  the  open  valleys  and  parks.  The  western  division,  inelndini^ 
the  Middle  Park,  drained  by  the  Grand  Biver  and  its  tributaries,  was  well  timbered  on 
the  spurs  thrown  out  from  the  main  ranse,  especially  in  the  eastern  half  of  this  sec- 
tion. The  hills  formed  by  the  metamorpnic  rock  grew  timber,  mostly  white  pine«  al- 
though on  the  western  slopes  it  is  smaller  than  on  the  eastern.  The  amount  of  this 
granite  timber  area  is  about  675  square  miles.  The  lignite  areas,  which  comprise  a 
hirge  portion  of  the  park,  are  essentially  timbered,  but  the  quality  is  very  inferior  to 
that  growing  on  the  metamorphic  rocks,  and  the  sonthem  slopes  are  generally  bare. 
Over  large  areas  the  timber  has  fallen,  making  it  often  difficult  to  travel  away  from 
the  trails.  This  class  of  timber  laud  might  be  estimated  at  425  s^nare  miles.  The 
regions  covered  hy  the  lake-beds  are,  as  a  rule,  totally  destitute  of  timber.  The  areas 
covered  by  Cretacious  No.  1  bear  timber,  \^hile  the  remainder  of  this  formation,  occu- 
pying the  lower  valleys  and  partially  covered  by  the  lake-beds,  does  not  represent  a 
timber  country.  This  is  illustrated  in  the  valley  of  the  Blue,  where  the  timber  growtii 
follows  the  outcrop  ef  Cretacious  No.  1  across  the  valley.  This  class  covers  about  150 
square  miles  of  country.  The  hills  capped  with  lava,  grow  timber.  All  told,  there  are 
about  1,250  square  miles  of  timber  limd  in  this  western  subdivision. 

The  timber-line  is  reported  within  the  boundary  of  thiB  exploration  as 
follows : 


? 


Mount  Erons.. 
Gray's  Peak... 
Moant  Powell . 
Mount  Byers . . 
James's  Peak.. 
Arapahoe  Peak 


Deg.  Min. 

§9  35 

39  40 

39  45 

39  SO 

39  50 

40  00 


Feet 
11,300 
11,100 
ni.flOO 
11,400 
11,100 
11,100 


Bold  Mountain.. 
Long's  Peak... 
MonntLillie.... 

Station  LX 

Park  View 


Deg,  Min, 
40  00 
40  15 
40  15 
40  90 
40    SO 


Fut. 

11,100 

11,100 

11.100 

•11,000 

•11.100 


Some  very  successful  examples  of  evergreen  planting  may  be  seen  in 
Denver  and  its  suburbs.  The  plants  are  taken  from  the  mountains,  be- 
ing carefully  lifted  by  spades,  and  laid  upon  coarse  canvas>  which  is 
then  bound  firmly  around  the  ball,  and  the  trees  are  taken  to  the  place 
where  they  are  to  grow.  The  auspicious  time  for  this  operation  is  just 
after  the  new  growth  has  started,  and  while  the  functions  of  life  are 
most  active.  This  at  Denver  occurs  about  the  early  part  of  June.  The 
plant  should  be  abundantly  watered  as  the  roots  are  adapting  them- 
selves to  their  new  conditions. 

The  lumber  business  of  Denver  in  recent  years  has  been  as  follows : 

1872.  PlaniDg^miU  products $115,000     Lamber  trade |i)50,000 

1873.  Plaaing-mill  products 256,000     Lnmbertrade 809,000 

1875.  PlaninK-mill  products 305,000     Sash,  doors,  and  blinds 275,000 

General  lumber  business . .    320, 000 

1876.  Lumber,  sasb,  and  doors . .    578, 000     Wood  manuf  aotnres 95, 000 

Arajpfikoe  Chunty.— The  trees  commonly  cultivated  abont  Denver  are  the  ootionwood 
(3  varieties)  and  box^elder  that  are  native,  and  silver  maple,  white  ask,  elm,  and' 
honey  and  black  locusts  that  are  introduced.    The  mountain  ash  and  sugar-maple  &il. 
The  willow  and  cotton  woods  come  in  of  themselves  in  some  places,  without  irrigation, 
where  stock  is  kept  out — ( WiUon  Perrwj  Denver,  Colo.) 

^Qeologioal  and  Oeographical  Survejf  of^  Colorado^  1873,  p.  661.  « Estimated. 
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Id  the  report  upon  the  recoDoaissance  of  Northwestern  Wyoming  and 
the  Yellowstone  National  Park,  in  1873,  by  Oapt.  William  A.  Jones,  U. 
8.  A.,  it  is  estimated  that  the  timber  of  this  region  covers  2,000,000 
acres,^  the  presence  of  which  indicates  a  somewhat  equitable  amount  of 
rain-fall,  doubtless  sufficient  for  cultivation  without  irrigation,  so  far  as 
its  great  elevation  and  summer  frosts  may  admit. 

Billiards,  near  the  southwestern  corner  of  this  Territory,  and  on  the 
line  of  the  Union  Pacific  Bailroad,  is  a  point  of  some  importance  in  the 
production  of  wood  for  charcoal  and  railroad  ties.  It  is  brought  in  a 
V-shaped  flume  about  twenty-eight  miles  from  the  United  Mountain 
region,  where  the  supplies,  although  difficult  of  access,  are  said  to  bo 
somewhat  abundant.  This  flume  will  carry  logs  30  inches  in  diameter 
and  20  feet  long,  and  will  deliver  150  to  200  cords  in  twelve  hours. 

Albany  Cimnty, — ^The  Lnramie  PlaiDS  Are  somo  7,000  feet  above  sea-Ieyel,  about,  100 
mUes  long  and  30  broad,  with  the  Black  Hills  of  Wyoming  to  the  east  and  the  Medi- 
cine Bow  range  to  the  west.  Rain-fall,  17.97  inches  in  187*^;  13.14  in  1873;  10.86  in 
1874;  11.97  in  1875 ;  and  10.97  in  1876.  The  soil  is  good,  bnt  liable  to  frost  in  every 
month,  unless,  perhaps,  July.  The  native  tree»  in  the  monntain  gorges  are  pine,  ana 
on  the  wat^r-coorses  cottonwoods  and  aspens.  A  few  trees  at  Fort  Sannders,  planted 
aloog  a  ditch  (aspens  and  cottonwoods),  are  apparently  healthy,  bnt  they  woafd  prob- 
ably die  if  the  water  was  cnt  off.  About  half  a  million  of  pine  ties  are  used  annually 
in  replacing  ties  along  the  Union  Pacific  Railroad. — (A.  &.  Brackettf  Fort  Saunders, 
Wyo.) 

MONTANA  TEEBITOEY. 

In  an  article*  upon  the  sylva  of  Montana,  Dr.  J.  G.  Cooper  eoinmerates 
the  following  species  as  growing  within  the  Territory :  . 

Bhu8  glabra  (Smooth  Sumac).  No  species  found  above  Fort  Union,  and  one  found  on  the 
Columbia  plain  north  of  Fort  Colville  may  be  distinct. 

y^gundo  €iceroides  (Box-Elder).  Reaches  Fort  Benton  but  does  not  pass  the  mountains. 

Aoerglabrum  (Smooth  Maple).  Frura  eaet  base  of  Rocky  Mountains  to  the  Cascade  Range, 
beoomiuK  40  feet  high  and  a  foot  in  diameter. 

Cerasus  Virginianat  (Choke  Cherry).  Across  the  mountains  to  the  Bitter  Root  Range, 
growing  20  feet  high  and  6  inches  in  diameter. 

Cera8U9  mouist  A  shrub  at  Cc&nr  d'Aldne  Mission  and  westward  taken  to  be  this.  It 
had  a  stunted  growth. 

JPtfrua  fraxi^olia  vel  Americana  f  T Western  Mountain  Ash).  First  appear  en  east  slope 
of  CoBur  d'Altoe  Range,  srarcely  a  tree. 

Cr^tUBgua  rivularis  (River  uawthorn).  From  east  base  of  Rocky  Mountains  to  Cascade 
Biange,  growing  15  to  20  feet  high.    Finest  along  the  Spokan  River. 

CretUegvA  aanguineaf  (Rod  Hawthorn).  Sparingly  from  Walla  Walla  to  Fort  Colville. 

Frangula  Pwrahiana  (Oregon  Bearwood).  Both  slopes  of  CoBur  d'A16ne  Mountains,  bnt 
not  further  east.    A  oushy  Bhameaus  is  found  with  it. 

AwUlanchier  alnifolia  (Oregon  Service-Berry).  From  east  base  of  Rocky  Mountains  to 
Pacific  coast. 

ComH8  puh€8oen$  (Qreen  Dogwood).  Seen  near  crossing  of  Bitter  Root  River,  and  at  in- 
tervals to  the  coast. 

CelUs  reticulata  (Western  Sugar-Berry).  Strictly  limited  toward  northwest  by  Snake 
and  Columbia  Rivers,  as  observed  in  ld53. 

Quercus  Garryana  (Oregon  Oak).  Not  east  of  east  base  of  Cascade  Range,  or  north  of 
Takima  River.    No  oak  occurs  from  the  Columbia  River  to  Fort  Union,  on  the 

MiMonri,  where  the  Q.  macrooarpa  (Burr  Oak)  occurs.  No  ash  grows  to  a  similar  inter- 
val, though  one  extends  to  Milk  River  on  the  Missouri. 

Fraxinus  Oregana  (Oregon  Ash).  First  nppears  at  the  Dalles. 

Betula  ocddentalis  (Western  Pogue-Birch).  A  shrubby  tree  from  Sun  River  through  the 
Rocky  Mountains  to  Cosur  d'A16ne  Riinge,  where  it  becomes  of  large  size,  GO  feet 
high  and  2  in  diameter. 

Alnns  viridist  (Green  Alder).  Perhaps  a  new  species,  or  ^.ru&ra.  Range  similar  to  west- 
ern birch,  and  of  greater  size  to  the  west. 

'  Report,  p.  58. 

*  American  Naiuraliitt  October,  1B69.  The  article  cited  contains  many  notes  upon 
botanical  characters,  d&c,  which  are  here  necessarily  omitted. 
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Salix  (Willow).  Several  species  not  determined. 

Populus  angu8t{folia  (Narrow-Leaf  Poplar).  Not  east  of  base  of  Rooky  Monotaiiiy  at  Fort 
BentoD  and  Fortljaramie. 

Populus  halsamifera  (Balsam-Poplar).  The  prevailing  species  of  <' Cottonwood"  on  Hi»- 
soori  Kiver,  above  Fort  Union  and  across  Bpcky  Moontains;  not  uncommon  to  the 
westeoast. 

Populus  tremuloidea  (Aspen).  At  intervals  throoghont  the  moantains,  nsoallj  about 
gravelly  ponds,  bnt  not  common. 

Pinus  oonlorta  ^Twisted  Pine).  Most  prevalent  tree  of  higher  Rocky  Monntains,  as  far  on 
the  west  slope  as  Deer  Lodge  Prairie.  Beyond  Bitter  Root  it  again  becomes  abun- 
dant. Its  growth  seems  more  dependent  on  a  certain  degree  of  moisture  rather t]|aD 
temperature. 

Pinus  Hgida  (Pitch-Pine).  Common  ou  east  spurs  of  Rocky  Mountains,  in  upper  **  Bad 
Lands"  of  the  Missouri,  from  Milk  to  Judith  River,  and  on  Black  Hills  near  Fort 
Laramie. 

Pinui  ponderosa  (Yellow  Pine).  Prevailing  species  in  most  parts  of  Rocky  MountaiiiB 
traversed. 

Pinua  manticola  (Western  'White  Pine).  Scattered  trees  on  hijjfhest  part  of  Rocky  Mount- 
ains ;  from  east  base  of  Cosur  d'Aldne  Range  to  summit  it  is  abundant,  but  dis- 
appears farther  west. 

Abies  Menzesii  (Black  Spruce).  Abundant  ou  higher  part  of  Cceur  d'AlAne,  as  on  the 
coast. 

Abies  grandis  and  amahiUs  (Oregon  Yellow  Fir).  Perhaps  the  same  spedes.  From  east 
slope  CoDur  d'AIdne  Mountains  westward. 

Abies  Jjouglasii  (Red  Fir).  About  same  distribution  as  PUws  ponderosa, 

Abies  fFilliamsoni  ^Williamson's  Spruce).  Abundant  only  on  summits  of  Co&ur  d'AIfine 
Mountains,  where  it  grows  3  feet  in  diameter  and  100  feet  high. 

Abies  Met'iensiana  (Merten's  Spruce).  On  slope  of  Codur  d'Aldne  Atountains,  but  not  on 
summit. 

Larix  ooddenlalis  (Western  Larch).  Bitter  Root  Valley,  and  common  to  Fort  Colville. 

Thuja  giganUa  (Western  Arbor  Vite).  Fully  developed  on  western  slope  of  Codur  d'Al^ne 
Range ;  trees  rsnge  from  6  to  8  feet  in  diameter,  and  very  close  together. 

Juniperus  Virginiana  (Bed  Cedar).  Large  and  abundant  along  the  Upper  Missouri,  and 
more  scattered  across  Rocky  Mountains. 

Taxus  brefo\folia  (Oregon  Yew).  From  eastern  slope  of  Cceur  d'A16ne 'Mountains  westward 
to  Lake  Cceur  d^Udne. 

Id  speaking  of  the  anpplies  of  timber  for  theminini;  interests  of  Mon- 
tana, Mr.  Eaymond  in  his  Beport  of  1870,  p.  259,  says: 

Fortunately,  Montana  is  much  better  timbered  than  the  Territories  farther  south, 
although  the  forests  are  chiefly  confined  to  the  mountain  ranges.  Pine,  fir.  and 
spruce  abound  in  the  mountains  and  callous,  and  small  growths  of  balsams,  aiders, 
willows,  and  aspens  are  found  in  the  valleys  in  the  neighborhood  of  larger  streams.  Ii| 
the  immediate  vicinage  of  active  mining  oi>erations  the  supplv  is  rapidly  dimlul^in^ 
and  transportation  from  a  greater  distance  is  necessary ;  but  the  otherwise  inexhausti- 
ble supply  is  moro  serioasly  threatened  by  the  extensive  forest  fires.  During  the  past 
dry  sammer(  1869)  these  have  been  particularly  disastrous,  blackening  an  immense  belt 
of  country.  The  most  charitable  explanation  of  their  origin  ascribes  them  to  careless* 
ness  or  natural  phenomena,  as  it  is  difficult  to  conceive  the  degree  of  wantonness  and 
villainy  necessary  to  undertake  the  intentional  destruction  of  magnificent  forests. 

ABIZONA  TEBBITOBY. 

l?he  mining  enterprises  of  this  territory  have  {proved  very  deBtmettve, 
and  have  exhausted  the  supplies  of  one  placeafter  another,  until  wood  and 
timber  are  now  procured  only  from  (considerable  distances  and  at  large 
and  rapidly  increasing  cost.  The  difSculty  and  cost  of  procuring  water 
by  irrigation  will  probably  prevent  anything  being  done  with  suooess, 
excepting  in  the  more  favored  localities,  and  as  a  general  rule  there  can 
be  no  timber  grown  without  this  aid. 

NEVADA. 

An  article  on  the  resources  of  California,  published  in  the  summer  of 
1876,  states  that  the  mines  on  the  Oomstock  Lode  in  Nevada  use  from 
40,000,000  to  50,000,000  feet  of  timber  per  annum,  involving  the  olear- 
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ing  of  about  3,500  acres  of  forest  land  yearly  and  a  constantly  increasing 
expense  for  logging,  as  the  limit  of  snpply  was  being  rapidly  approached. 
In  addition  to  this  demand  for  timber,  the  mines  near  Virginia  City 
annnally  consume  (according  tx)  the  Territorial  Unterprise)  40,000  cords 
of  fire-wood,  at  an  average  price  of  $16  per  cord.  Lumber  for  mining 
purposes  sold  readily  at  Virginia  City  for  $20  to  $25  per  thonsand,  em* 
bracing  timber  squaring  12  inches. 

A  correspondent  in  Elko  County  gives  the  following  account  of  the 
finest  resources  of  that  portion  of  the  State : 

This  region  is  in  the  great  platean  between  the  Wahsatch  and  Sierra  Nevada  Mount- 
ains, and  the  locality  reported  from  at  the  base  of  the  Hnmboldt  Range,  latitude  4 1^  20^, 
lon^tnde,  115°  W. ;  elevation,  6,500  feet.  This  part  of  the  State  is  aboot  Mnally  di- 
vided between  mountain  and  valley.  Rain-fall  about  14  inches  a  year.  The  Hnmboldt 
Hange  rises  3,000  to  5,000  feet  above  the  nearest  arable  lands,  and  its  ravines  and  gorges 
are  mled  with  groves  of  timber,  the  lower  portion  with  quaking  asp  and  balm  of  gil- 
CMid,  and  the  middle  with  groves  of  pine.  The  upper  part  of  the  mountain  is  covered 
with  perpetual  snow.  The  timber  grows  only  in  parts  that  are  sheltered,  the  spaces 
between  Doing  covered  with  stunted  quaking-asp  and  laurel,  dwindlinff  away  and  lost 
in  utter  barrenness  toward  the  summit.  The  space  between  the  laurel  and  the  valley 
is  covered  with  wild  sage  and  wormwood,  except  the  small  groves  of  quaking  asp  that 
follow  the  movntain  streams  to  the  meadows,  where  they  gnre  way  to  the  willow  and 
osier  that  follow  their  course  until  it  is  dried  up.  On  a  lime-mountaln,  forty  miles  dis* 
taut  but  in  sight,  there  was  a  large  grove  of  fir  or  spruce,  covering,  perhaps,  ten  square 
miles,  but  it  has  mostly  disappeared.  That  mountain  is  11,600  feet  nigh ;  has  a  growth 
<^  mountain  mahogany  [Cercooorpiw],  giving  it  the  appearance  of  a  grove  of  gnarled 
apple-trees  or  burr-oak.  Fifty  miles  south  of  here  it  is  found  aU  up  the  sides  of  the 
roonntain,  furnishing  there  the  principal  supply  of  fueL  The  range  east  of  the  Hnm- 
boldt HwQge  is  covered  on  its  upper  surfiEice  with  pifion  pine,  and  its  lower  part  with 
jnnii>er.  The  former  snpplies  all  the  country  hereaoout,  and  the  towns  along  the  rail- 
road, with  fuel,  and  it  is  nearly  aU  the  timber  in  the  eastern  portion  of  Nevada.  It  is 
rapidly  disappeariug  under  the  demands  of  the  neighboring  towns. 

What  our  condition  was  for  timber  before  this  modem  **  upstart''  Sierra  Nevada  raised 
his  head  between  us  and  the  clouds,  is  open  to  speculation.  It  is  possible  that  under  the 
d^hris  in  these  valleys  may  be  found  beds  of  lignite  or  coal,  that  wiU  snpply  the  farmers 
and  miners  with  fuel  in  the  future.  Well,  we  will  trust  it  to  the  forestry  commission 
and  the  subsidence  of  the  Sierras. 

There  have  been  no  experiments  in  forest-planting.  Various  seedsplanted  came  to 
nothing.  We  have  nothing  for  fencing,  and  fuel  is  getting  scarce.  We  have  no  shade- 
trees  around  our  dwellings.  Nothing  has  resulted  from  government  or  State  bounties 
Ibr  tree-planting.  I  have  never  noticed  fungous  parasites  in  the  country.  I  have  found 
galls  upon  the  rose  willow,  sage,  choke-cherry,  and  a  wild  unnamed  shrub.  We  have 
a  borer  that  destroys  the  pifion  when  kept  in  a  dry  place,  and  traces  of  insect- work 
are  found  under  the  bark  of  the  quaking  asp.  An  attempt  to  cultivate  the  large  wil- 
Ibw  by  covering  cuttings  with  a  plow,  but  it  failed.  The  great  need  of  this  country  is 
mnM  tree  tluit  wm  plant  mnd  tmtd  i<«e{A--something  hardy — that  will  stand  heavy  winds 
and  a  oold  as  low  as  — 10^.  We  have  found  notning  so  far.  As  hardy  a  plant  as  the 
uiple  has  failed  under  the  shelter  of  a  willow  grove  and  a  stone  wall.---(ifr«.  E.  R, 
Chaeef  Wells,  Elko  County,  Nevada.) 

UTAH. 

When  the  region  now  embraced  within  the  Territory  of  Utah  was  first 
explored  for  settlement,  about  thirty  years  since,  a  large  portion  was 
an  arid  desert,  and  for  the  most  part  it  was  destitute  of  trees,  except- 
ing a  scanty  growth  of  Cottonwood  here  and  there  along  the  streams, 
and  a  heavier  growth  of  evergreens  with  few  deciduous  species  in  the 
cafions  ot  tne  mountains.^ 

With  scarcely  an  exception,  it  was  necessary  to  provide  irrigatiou 
before  cultivation  could  be  undertaken,  and  over  extensive  areas  agri- 
cultural improvement  can  only  be  maintained  through  this  means. 

In  1867, 100,000  acres  were  irrigated,  and  $248,000  expended  on  canals 
and  dams  during  the  fiscal  year  ending  October,  1867. 

1  The  largest  timher  known  to  have  heen  produced  in  the  cafions  of  the  Wahsatch 
Mountains  newed  70  feet  long,  and  squared  8  inches  at  the  smaller  end.  It  grew  in 
the  Big  Cottonwood  Gallon. 
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According  to  statements  made  by  A.  M.  Mnsser,  before  the  Trans- 
Missouri  Navigation  Convention  at  Denver  in  October,  1873,  there  had 
been  constructed  in  Utah,  up  to  the  year  1865,  over  277  canals  and 
ditches  for  irrigation  having  a  total  length  of  1,043^  miles,  and  costing 
$If766,939,  or  an  average  of  $1,695  per  mile.  The  estimated  cost  of 
works  in  progress  was  $877,730. 

In  1872,  returns  from  25  main  canals  were  received,  showing  the  fid- 
lowing  results:  Total  length,  165  miles,  varying  from  1^  to  27  miles; 
width  of  bottom,  3  to  18  feet,  average  6^  feet;  depth,  4  inches  to  3  feet, 
average  15^  inches ;  fall  in  a  mile,  2^  inches  to  75  feet,  average  23J  feet; 
acres  watered,  40,750,  average  to  each  canal,  1,638  acres. 

He  stated  that  when  8alt  Lake  Oity  was  first  founded,  the  water- 
capacity  for  irrigation  did  not  exceed  800  or  900  acres ;  now  between 
4,000  and  5,000  acres  are  irrigated.  The  soil  after  becoming  saturated 
and  settled  in  the  early  years  appeared  to  require  less  water,,  and  it  was 
found  that  after  successive  years  of  watering  the  upper  or  bench  lands, 
the  arable  lands  below  needed  no  irrigation  as  the  percolation  from 
above  was  sufficient.  As  a  general  rule,  the  county  courts  regulate  and 
control  the  waters  in  the  main  canals  by  the  appointment  of  a  head  water- 
master,  with  subordinates. 

The  following  statistics  from  the  Beport  of  the  Deseret  AgrieuUural  ami 
Manufacturing  Society  for  1875,  contain  the  latest  information  that  we 
have  upon  this  subject  in  Utah : 

Length  of  tmnk  irrigation  canals  (miles) 2,096} 

Cost  of  the  same $1,918,174  84 

Length  of  distribnting  canals  (miles) 4, 888f 

Cost  of  the  same $503,380  00 

Total  cost  of  irrigation  canals,  inolnding  cost  of  repairs  for  1875 |2, 537,  G78  84 

Annnalcostof  repairs $106,184  00 

Nnmberof  acres  requiring  no  irrigation 77,685 

Acres  requiring  from  1  to  2  honrs  of  water  per  week 35,706 

Acres  requiring  from  3  to  4  hours 87,774 

Acres  requiringfrom  4  to  10  honrs 21,761 

Acres  reclaimed  from  salt  and  alkali  lands 6,157 

Acres  reclaimed  fh)m  swamp  lands 3,460 

Acres  planted  with  nut  trees 5^ 

Acres  planted  with  shade  trees 871 

It  is  Stated  with  much  confidence  that  the  necessity  for  artificial  sup- 
ply of  water  is  every  year  becoming  sensibly  less^  and  that  77,525  acres 
are  now  reported  as  requiring  no  irrigation.^  Popular  belief  is  united  in 
the  opinion  that  the  extremes  of  temperature  are  now  less  than  formerly, 
the  summer  rains  more  frequent,  and  the  climate  more  humid.  They 
can  now  raise  corn  and  other  crops  which  could  not  formerly  be  done, 
on  account  of  summer  frosts,  which  do  not  occur  now  as  in  the  early 
days  of  settlement. 

With  respect  to  the  timber  supplies  of  Salt  Lake  City,  reliance  was 
entirely  had  upon  the  canons,  and  notably  that  of  the  Big  Cottonwood, 
which  opeus  into  the  valley  from  the  east,  about  thirteen  miles  southeast 
of  the  city.  It  was  first  explored  in  1853,  and  a  road  made  under  great 
difficulties,  and,  it  is  sjiid.  at  a  cost  of  $25,000.  The  most  valuable  tim- 
ber which  it  supplies  is  toe  <^  red  pine,'^  *^  white  piue,"^  balsam  fir,  and 

^  In  a  visit  to  Salt  Lake  City  in  June,  1877,  we  were  informed  bj  Prendenfy 
Brigham  Yonng  (since  deceased),  that  daring  the  present  season,  people  in  the  valley 
were  able  for  tne  first  time  to  grow  wheat  withont  irrigation  in  places  where  it  had 
formerly  been  quite  impossible. 

3  Understood  to  be  the  Pinus  contorta*  Its  wood  has  a  reddish  hue,  and  it  is  very  strong 
and  elastic.  It  is  from  this  timber  that  the  frame  of  the  convex  roof  of  the  <*  Tabernacle^ 
is  ooQStmcted. 

^Abies  EngelmanU  (t). 
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quaking  asp.  The  latter  is  chiefly  used  for  charcoal  and  fuel.  The 
timber  in  this  caSion,  which  is  said  to  fairly  represent  that  of  the  mount- 
ains of  this  region  generally,  occurs  most  towards  the  upper  part,  in 
coves  and  lateral  valleys,  and  much  more  abundantly  on  the  northern 
slopes. 

From  the  deep  snows  that  fall  in  these  elevated  regions,  no  lumbering 
can  be  done  in  winter;  the  streams  although  abundant  in  flow  are  of  no 
use  for  transportation,  and  operations  are  now  restricted  to  three  or  four 
months  in  the  summer  season.  There  are  at  present  some  seven  or 
eight  mills  driven  by  water  and  one  by  steam  in  the  Big  Cottonwood 
Caiion.  The  machinery  is  of  cheap  and  rude  construction,  with  circular 
saws  and  overshot  wheels.  The  production  is  from  2,000,000  to  3,000,000 
feet  a  year.  As  the  timber  is  cut  off,  the  upper  valleys  are  more  ex- 
I)oeed  to  sweeping  winds,  which  carry  the  snows  over  the  crests,  where 
hanging  masses  form,  until  they  fall,  and,  gaining  force  as  they  slide, 
sweep  everything  before  them  till  they  reach  bottom  of  the  valleys. 
Several  acres  of  the  asp  and  of  small  evergreens  may  be  seen  in  several 
places  that  have  been  prostrated  by  these  snow-slides,  and  their  increasing 
frequency  renders  the  reproduction  of  timber  impossible.  This  is  be- 
lieved to  fairly  represent  the  timber  of  the  oafions  of  this  region  gener- 
ally. It  is  extremely  difScult  of  access,  quite  limited  in  amount,  and 
apparently  without  chances  for  renewal.^ 

The  lumber  markets  of  Salt  Lake  City  and  of  Ogden  are  partly  sup- 
plied with  lum  ber  brought  from  the  Michigan  and  Wisconsin  pineries, 
and  from  the  lumber  mills  of  the  Coast  ^nge  and  the  Sierras,  more 
particularly  those  of  Truckee,  near  the  eastern  border  of  California. 
The  redwood  and  the  sugar  pine  of  the  Pacific  Coast  thus  meet  the 
white  pine  and  the  black  walnut  of  the  East  in  these  middle  markets  of 
the  continent.  The  fact  that  lumber  is  brought  these  distances  by  rail- 
road, is  a  sufflicient  indication  of  its  superiority  in  quality  over  the 
native  woods  of  this  region,  or  a  sign  of  failure  in  their  supply. 

The  mining  operations  of  the  Wahsatch  and  other  ranges  have 
created  a  new  and  extensive  demand  for  timber  and  especially  fuel. 

The  consumption  of  charcoal  in  the  smelting-fnrnaces  of  the  Territory 
is  becoming  every  year  a  question  of  practical  importance,  and  the  diffi- 
culty of  procuring  it  an  increasing  item  of  expense. 

According  to  the  statistics,  published  by  the  Deseret  Agricultural  and 
Manufiaoturing  Society,  for  1875,  the  amount  of  charcoal  made  in  the 
Territory  during  the  year  was  8,674  tons,  valued  at  $132,837.50.  It  is 
chiefly  used  in  the  silver  smelting-fnrnaces  of  the  valley,  and  the  timber 
mostly  used  for  this  purpose  is  the  quaking  ash.  This  timber  grows  at 
the  upper  levels  in  the  valleys,  and  well  up  to  the  timber-line. 

The  capacity  of  irrigated  land  for  timber-growth  is  fully  illustrated 
by  the  experiments  already  tried,  and  the  latest  returns  show  that  about 
880  acres  have  been  planted  in  the  Territory.  This  amount  is  altogether 
insignificant  as  compared  with  probable  wants,  and  is  not  sufficient  to 

^  Since  the  opening  of  nnmerons  silver  mines  in  the  Great  and  Little  cotton  wood 
cafions,  or  rather  on  the  dividing  ridge  that  separates  them,  the  timber  has  foaud  a 
local  demand  which  is  hastening  its  destruction.  In  a  recent  visit  to  this  conntry,  an 
instance  of  reckless  destmction  came  nnder  notice,  which  cannot  be  regarded  as  nn- 
nsual  in  the  mining  region  of  the  West.  The  supply  having  failed  in  the  Little  Cot- 
tonwood, an  adventurer  bad  come  over  tee  snow-dad  divide  into  the  basin  at  the  head 
waters  of  the  Great  Cotton  wood,  and  cat  down  a  million  feet  or  more  of  valuable  pine, 
as  a  speculation,  but  failing  to  realize  from  sales,  it  was  left  to  rot  on  the  ground.  The 
rings  of  growth  on  one  of  the  stumps  thus  cut,  showed  the  age  of  the  tree  to  have  been 
over  four  hundred  years,  which  may  be  regarded  as  about  the  usual  period  reqnived  for 
timber  to  grow  to  its  greatest  dimensions  in  these  high  altitudes. 
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account  for  the  increasing  volume  of  water  in  the  Great  Salt  Lake  in 
recent  years.* 

The  trees  first  planted  for  shade  and  ornament  in  the  streets  of  Salt 
Lake  City  were  the  native  narrow-leaf  cottonwood,  which  in  late  jestn 
have  been  attacked  and  to  a  large  extent  destroyed  by  a  borer.  A  few  of 
the  broad-leaf  species  were  planted^  and  these  have  suffered  in  like  man- 
ner. In  recent  plantings,  the  cottonwoods  have  been  altogether  neg- 
lected, and  many  avenues  of  this  tree  are  being  replaced  by  other  kinds, 
the  black  locust  having  preference,  as  regards  number  planted,  although 
the  honey-locust  thrives  extremely  well,  makes  a  finer-shaped  tree,  and 
produces  a  timber  of  better  quality.  The  white  and  black  mulberry, 
white  and  red  elm,  balm  of  gilead,  ailanthus,  and  catalpa  are  found  to 
thrive,  and  the  box-elder  grows  with  great  luxuriance.  The  soft  maples, 
and  the  sugar-maple  grow  but  slowly,  and  for  this  reason  are  not  regarded 
with  favor.  Most  of  the  fruit-trees  of  the  temperate  zone  are  cultivated 
by  aid  of  irrigation  with  great  success.' 

The  reader  is  referred  to  an  address  by  Prof.  Paul  Ghadbourne  (now 
president  of  William's  College),  before  the  Massachusetts  Board  of  Agri- 
culture (Report  fbr  1871,  p.  61),  for  many  interesting  details  concerning 
irrigation,  &c.,  in  Utah. 

Instances  are  mentioned  of  settlements  being  commenced  in  Southern 
Utah  where  the  supply  of  water  appeared  scarcely  snfQcient  for  more 
than  three  or  four  families,  but  as  the  soil  came  to  be  cultivated  the  sup- 
ply increased,  so  that  now  from  fifty  to  a  hundred  families  find  support. 
These  instances  the  leaders  of  the  Mormon  church  claim  of  the  fulfill- 
ment of  prophecy,  and  an  evidence  of  Divine  favor.  As /acts,  they  can 
only  be  explained  by  attributing  these  changes  to  the  conditions  brought 
about  by  cultivation  and  planting.  The  amount  of  tree  culture  is  not 
sufficient  to  account  for  any  notable  difference  in  climate,  and  the 
meteorological  records  of  the  Territory  are  too  few  and  for  too  short  a 
period  to  show  any  definite  laws  of  climate.  The  average  rain-fs^l  at 
Camp  Douglas,  3  miles  east  of  Salt  Lake  City,  from  a  series  of  records 
kept  10  years,  is  18.87  inches.  The  months  in  the  order  of  greatest 
rain-fall  are:  May,  3.02 ;  December,  2.5S ;  January  and  March,  each  2.21 ; 
February,  1.38;  April,  1.96;  October,  1.22;  November,  1.15;  July,  0.85; 
September,  6.77 ;  August,  1.70,  and  June,  0.62  inches* 

The  timber-line  in  the  (Jinta  Mountains  is  11,000  feet  above  tide; 
below  this  these  mountains  are  covered  with  a  dense  forest  v^y  much 
interspersed  with  small  openings  of  meadow.^ 

^The  facts  relatiDg  to  this  increase,  its  causes,  and  the  periods  of  its  flactnotiou,  if 
sach  exist,  belong  to  ot  her  departments  of  investigation.  It  is  sufficient  here  to  notice, 
that  there  can  be  no  denial  that  the  waters  of  the  lake  are  now  less  salt  than  when 
settlement  began,  and  some  12  feet  deeper  than  in  1861. 

*  It  is  to  be  regretted  that  we  have  not  sufficient  instrnmental  records  to  show  the 
foundation  for  the  popular  belief  that  the  climate  of  Utah  is  now  more  moist  and  the 
temperature  more  uniform  than  it  was  thirty  years  ago.  It  is  thought  that  showers 
are  more  frequent  in  summer  than  formerly,  and  com  is  now  raised  m  places  where  it 
was  once  liable  to  be  killed  by  late  spring  frosts.  The  dews  are  now  more  abundant, 
and  there  is  manifestly  greater  humidity  in  the  climate  than  when  this  region  was  a 
desert. 

The  borders  of  the  vaUey  dearly  mark  the  lerels  of  the  lake  in  ancient  times 
as  much  above  the  present ;  and  lookinc  out,  on  a  winter's  morning,  from  the  elevated 
site  [of  Camp  Douglas],  the  vallev  is  often  seen  filled  with  floating  vapor  to  the  high* 
est  level  of  the  old  lake-shore,  and  the  valley  with  its  thriving  cities  and  settlements, 
and  the  bases  of  the  surrounding  mountains,  are  submei^ged,  as  it  were,  a  thousand  feet 
under  water,  forming  a  perfect  image  of  the  ancient  scene.— (A^orl  on  tk$  Hfffimt  i/ 
the  United  States  Army.    Circular  No.  8, 1675,  p.  33a    Beport  of  Surgeon  £.  P.  VoUom.) 

'Capt.  W.  A.  Jones,  United  States  engineer,  in  a  Report  upon  the  B&xmnaueoMoe  ef 
Korthwestern  Wyoming,  p.  48. 
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OAUPOBNIA. 

This  State,  in  oommon  with  the  cooDtry  farther  north,  presents  strik- 
ing contrasts  of  abnndance  and  destitution  in  regard  to  its  timber  sap- 
plies,  suggesting  active  and  efficient  measures  for  conservation  on  the 
one  hand,  and  patient  and  persevering  efforts  at  restoration  on  the  other. 
Nothing  short  of  a  discriminating  and  prudent  policy  on  the  part  of  the 
General  and  State  Governments,  in  whatever  comes  within  their  province, 
and  a  thoughtful  regard  to  future  interests  on  the  part  of  private  own- 
ers of  land,  will  save  this  region  from  the  unpleasant  consequences  that 
would  follow  the  entire  exhaustion  of  the  supplies  of  timber  now  avail- 
able for  commerce.  In  this  question  the  consequences  affect  not  bnly 
our  own  country,  but  also  many  others,  who  have  been  for  years  drawing 
upon  these  supplies  as  though  they  had  no  limit. 

The  worst  feature  of  this  question  is,  the  thoughtless  waste  and  total 
loss  that  has  attended  the  management  of  these  timbered  lands,  so  far 
as  owned  by  private  persons,  and  the  destruction  that  has  happened  in 
the  want  of  management  where  the  lands  belonged  to  the  Government. 
This  waste  by  improvidence,  plunder,  and  forest-fires,  is  more  fully 
noticed  elsewhere  in  this  report. 

Before  noticing  such  details  as  we  have  been  able  to  gather,  we  will 
present  the  observations  of  scientific  observers  as  to  the  general  char- 
acter of  the  forests  of  this  coast,  and  some  official  statements  of  the  lum- 
ber production. 

Dr.  Asa  Gray,  in  speaking  of  the  contrast  in  vegetation  between  the 
Atlantic  States  and  California,  separated  as  they  are  by  wide  treeless 
plains  and  lofty  mountains,  says  :^ 

California  has  no  Magnolia  nor  tulip-trees,  nor  stftr-anise  tree;  no  eo-ealled  paapaw 
(  Aaimina) ;  no  barberry  of  the  oommon  eingle-leayed  sort ;  no  PodopbyUam  or  other 
of  the  peculiar  associated  genera ;  no  Nelombo  nor  white  water-lily ;  no  prickly  ash 
nor  sumach ;  no  lobloUy-bay  nor  stoartia ;  no  baas  wood  nor  linden-trees ;  neither  locnst^ 
honey-locnst,  coffee-troos  (Gymnodadus),  nor  yellow- wood  {CUidrastria) ;  notJiing  an- 
swering to  Hydrangea  or  witch-hazel,  to  gam-trees  (Nysaa  and  Liquiaambar),  Vibnr- 
nom  or  Diervula ;  it  has  few  asters  and  golden-rods ;  no  Lobelias,  hnckleberries,  and 
hardly  any  blaeberries ;  no  EplgcMk  charm  of  our  earliest  spring,  tempering  an  icy 
April  wind  with  a  delicious  wild  nagrance ;  no  Kalmia,  nor  Clethra,  nor  holly,  nor 

Sersimmon;  no  Catalpa-tree  nor  trumj^t-creeper  (TMnna);  nothing  answering  to 
assafras,  nor  to  Benzoin  tree,  nor  to  hickory ;  neither  mulberry  nor  ^m ;  no  beech, 
true  chestnut,  hornbeam,  nor  ironwood,  nor  a  proper  birch-tree ;  and  the  enumeration 
might  be  oontinued  very  much  further  by  naming  herbaceous  plants  and  others  famil- 
iar only  to  botanists. 

In  their  place  California  is  filled  with  plants  bf  other  types— trees,  shrubs,  and  herbs, 
of  which  I  will  only  remark  that  they  are,  with  one  or  two  exceptions,  as  different 
from  the  plants  of  the  eastern  Asiatic  region  as  they  are  from  those  of  Atlantic  North 
America.  Their  near  relatives,  when  they  have  any  in  other  lands^  are  mostly  south- 
ward on  the  Mexican  plateau,  or  many  as  far  South  as  Chili. 

Observations  of  Prof.  J.  8.  Newberry  upon  the  forests  of  California  and 

Oregon. 

Professor  Newberry  estimates  the  number  of  species  of  forest-trees 
growing  north  of  San  Francisco  and  south  of  the  Columbia  as  not  ex 
ceeding  fifty,  distributed  among  the  following  genera :  FinuSj  8 ;  Abies, 
5  5  Picea,  3 ;  Sequoia^  2 ;  Cupressus^  2 ;  Thvja^  1  j  lAhocedrus^  1 ;  Larix^ 
1;  Taams^  1;  Torreya,  1;  QuercuSy  6;  Populus,  3;  Salix^  5;  Fraxintis^ 
2;  Acery2]  AlnuSj  1;  Cornus^  1:  Platanus^  1;  Castanea^  Ij  JSsculus^ 
1 ;  Arbutus,  1 5  Oreodaphne^  1.    The  conifers  largely  exceed  the  dicoty- 

1  Address  before  the  Am,  Awo.for  Advancement  of  Science,  Dubuque  meeting^  1872.  p.  9. 
*  Pacific  Emlroad  Survey,  voL  vi,  Botany,  p.  11. 
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ledoDons  trees,  both  in  size  and  nambers,  and  the  heavy  forests  are 
mostly  limited  to  the  sea-coasts  aud  mountain-sides,  and  he  observes 
that  different  mountain-ranges  are  covered  with  vegetation  that  ex- 
hibits marked  differences  when  compared  one  with  another. 

The  areas  between  and  eastward  of  the  ooast-ranges  and  Sierra  Nevada  have  each 
a  flora  somewhat  peculiar  to  themselves. 

Coast  M<mntain§f  between  San  Franoisoo  and  the  month  of  the  Colombia.— These  were 
covered,  when  observed  by  him  in  1854-'55y  with  a  continnons  forest,  denser  toward  the 
north.  Immediately  north  of  San  Francisco  they  were  almost  exdosively  of  redwood 
{Sequoia  »empervirens),  which  was  limited  to  the  valleys,  especiaUy  sach  as  opened 
toward  the  coast.  Farther  north  the  trees  became  more  numeroos,  and  the  sogar  and 
yellow  pines  (P.  LaniborHana  and  P.ponderosa)  were  found.  Near  Crescent  City  these 
trees  together  formed  a  magnificent  forest,  the  redwoods  and  sagar-pines  growing  to 
abont  equal  dimensions,  being  not  uncommonly  12  to  15  feet  in  diaraeter  and  300  feet 
high. 

Near  the  line  of  42^  a  change  was  observed,  growing  if  anything  mors  dense,  and 
the  redwood  disappearing  and  being  succeeded  by  the  Western  white  cedar  {Tkuja 
gigantea),  Douglas  and  Menzies's  spruces,  which  formed  dense  and  almost  impenetrable 
forests  m>m  Port  Orford  to  the  Columbia.  The  Douglas  spruce  here  reached  its  great- 
est size,  fully  equaling  the  redwood  and  sngar-pine.  In  the  Talleys  of  the  Umpqna 
and  other  rivers  flowing  into  the  ocean  the  Querciu  Oarreyana  grows  alone  or  in  groups, 
sometimes  2  to  3  feet  in  diameter,  with  a  low,  spreading  top.  In  the  transverse  chains 
running  back  from  the  coast  to  Mount  Pitt  and  Mount  Shasta,  the  Pinua  Lambertiana^ 
P.pondero$a,  P,  oontortOf  Picea  grandU,  and  perhaps  P.  amdbilis,  reached  down  nearly 
to  the  shore. 

Sacrammio  ral%.— Excessive  moisture  in  winter  and  spring,  and  summer  dronghtSy 
characterize  this  region.  The  prevailing  surface  is  prairie,  with  timber  in  narrow 
belts  along  the  streams,  varying  in  widtn  and  densitv  according  to  the  size  of  the 
streams  and  the  extent  of  their  influence  upon  the  soil  or  air.  Of  trees  growing  in 
this  region  he  mentioned  the  QuerouB  o^tt^oIui  and  California  white  oak  (Q.  HindtU), 
the  nut-pine  (P.  Sahiniana)^  a  tree  highly  characteristic  of  the  flora  of  the  interior^ 
and  generally  distributed  in  the  Coast  Mountains  back  from  the  ocean.  The  man- 
zanita  (AorotoBtaphylos  glauca),  Platanua  raoefno$a,  Fraxinua  Oregona,  Popultu  wunUU- 
/era,  and  a  few  willows,  alders,  and  vines  make  up  the  rest. 

Sierra  Necada^—Theae  mountains,  with  their  continuation — the  Cascade  Range  of 
Oregon— rising  at  many  points  high  above  the  line  of  perpetual  snows,  give  an  alpine 
character  to  some  of  the  vegetation,  and,  with  the  progressive  changes  downward, 
quite  a  variety  of  species.  The  Douglas  spruce,  the  western  balsam-flr,  and  some 
other  trees  which  form  a  large  part  of  tne  forests  on  the  Columbia,  extend  at  a  higher 
elevation  down  to  Mexico.  The  western  slope,  receiving  rains  from  the  Pacific,  was 
clothed  with  a  dense  forest  of  conifers,  incluaing,  with  tne  exception  of  redwood,  all 
those  gigantic  species  that  characterize  the  botany  of  western  North  America.  On  the 
west  ^ope  of  the  Sierra  Nevada  also  occurs  the  Sequoia  gigantea,  or  '*  mammoth  tree." 
The  greater  part  of  the  forests  were  made  up  of  the  yellow  pine  (P.  ponderosa),  sugar- 
pine  (P.  Lambertiana)f  western  balsam-fir  (Picea  grandia),  and  incense-cedar  (lAboeedrug 
deewrrene),  which  formed  the  greater  part  of  this  slope  as  fftr  south  as  the  latitude  of 
San  Francisco.  The  yew  (Taxua  brev\folia)f  and  two  species  of  cypress  (C.  NutkaienHt 
and  C  Law8on%ana)  were  occasionally  met  with.  Among  the  foot-hills,  at  a  lower  level, 
the  nut-pine  mingled  with  the  oaks,  reaching  up  to  the  pine  forests  above,  but  scarcely- 
forming  a  part  o£  them.  The  Querous  fuheaoene,  Q.  densiflora,  and  Q.  KeUoggi  also 
occurred  in  the  same  zone,  but  not  in  considerable  numbers. 

Region  east  of  the  Sierra  Nevada  and  Caseade  Mountaine.^Thete  is  hero  great  uniform- 
ity in  geological  formation  as  well  as  in  Tegetable  growth ;  the  yellow  pine  (P.  jpoM- 
derosa)  forming  a  continuous  forest,  a  day's  ride  scarcely  showing  a  dozen  species  of 
plants. 

Th^  Klamath  Ldkee,  and  along  the  Klamath  River,  in  Oregon,  where  more  rain  falls, 
we  have  thickets  of  small  trees,  but  the  amount  of  timber  is  not  large.  The  cotton- 
wood  and  willows  were  found  along  water-courses,  and  yellow  pine  and  western  cedar 
on  the  hills.  On  the  bank^  of  the  Klamath  dense  forests  of  the  Pinue  oontorta,  of  small 
trees,  were  noticed. 

Cascade  Mountains, — ^These  bear,  besides  the  greater  part  of  the  species  found  on  the 
Sierra  Nevadas,  some  that  do  not  extend  into  California.  The  western  larch  (Laris 
ocddentalis)  and  the  Abies  Williamsonii  are  of  this  class. 

Among  the  species  mentioned  in  the  local  botany  of  this  region,  were  the  larch 
and  several  of  the  poplars  (Populus  tremuloideSf  P.  moniliferaf  and  P.  anguslifolia).  A 
few  hundred  feet  up  the  mountain-side  the  yellow  pine,  Joined  by  the  sngar-pine 
(Pinus  eontorta),  western  balsam-fir  and  Douglas  spruce,  together  formed  a  thick 
forest.  There  were  also  seen  some  few  trees  of  the  Thuja  ocddentaUs  and  large-leaf 
maple  {Acer  nuicrophyllum).    A  little  higher  was  the  PintM  montioola  of  Douglas,  and 
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the  8Uv«r  fir  (Pioea  amdbilis).  At  6,000  feet  these  gave  place  to  the  AhUt  William- 
$onU  and  Pinus  oembroidesj  which  rise  to  perpetual  snow.  These  species  are  observed 
on  the  Eastern  slope.  On  the  Western  slope  they  appear  mingled  with  others,  the 
great  mass  of  the  forest  being  made  np  of  the  Douglas  spmce,  the  balsam-fir,  and 
western  arbor  vit».  The  Nootka  cypress  is  confined  to  tne  western  slope.  These 
mountains,  near  the  Columbia,  are  chiefly  timbered  with  Douglas  spruce  and  Western 
balsam-fir.  The  banks  of  the  river  are  lined  with  oottonwoods,  and  in  some  places 
with  Garrey's  oak. 

The  lowest  part  of  the  MTiUamette  Valley  was  occupied  bv  the  densest  forest  seen, 
composed  chiefly  of  the  Douglas  spruce  (here  known  as  red  nr)^  the  western  balsam-fir 
(here  called  white  fir),  hemlock,  spruce,  and  arbor  vit».  Of  dicecions  trees,  the  large- 
leaf  and  vine  maples  (A.  macrophylum  and  A.  drdmata)  and  the  Comua  NuikMii  were  ttie 
principal  species. 

Prof.  J.  D.  Whitney,  in  connection  with  the  geological  snrvey  of  Gal- 
ifornia,  has  given  a  general  view  of  the  distribation  and  character  of 
the  forest  vegetation  of  the  Sierra  Nevada  region. 

In  so  elevated  a  range  as  the  Sierra  Nevada  we  should  expect  to  find  a  number  of 
belts  of  forest  vegetation  corresponding  to  the  different  zones  of  altitude  above  the 
sea-leveL  As  in  the  Ck>ast  RauflSos,  the  general  character  is  ^ven  to  the  landscape  by 
coniferous  trees  and  oaks,  all  other  familieB  being  usually  quite  subordinate  in  impor- 
tance, and  the  number  of  the  conifers  as  compared  with  that  of  the  oaks  increasing' 
rapidly  as  we  ascend. 

There  are  four  pretty  well  marked  belts  of  forest  vesetation  on  the  west  slope  of  the 
Sierra,  and  that  of  the  eastern  slope  would  make  a  fifth  for  the  whole  range.  These 
belts,  however,  pass  gradually  into  each  other,  and  are  not  so  defined  that  lines  can  be 
drawn  separating  or  distinctly  limiting  them,  and  the  division  into  groups  or  belts 
here  proposed  will  only  hold  good  in  the  central  portion  of  the  State.  As  we  go  north 
all  the  groups  of  species  graduaUy  descend  in  elevation,  especially  in  approaching  the 
coast. 

Of  the  four  belts  on  the  western  slope  of  the  Sierra  the  lowest  is  that  of  the  foot- 
hills, extending  up  to  about  3,000  feet  in  Novation.  Ita  roost  characteristic  species 
are  the  digger-pine  (P.  Sahiniana)  and  the  black  oak  {Q,  Sonommais).  These  stand 
sparsely  scattered  over  the  hill-sides  or  in  graceful  groups,  nowhere  forming  what  can 
be  oaUed  a  forest.  The  pale  bluish  tint  of  the  pine  leaves  contrasts  finelv  with  the 
dark  green  of  the  oak  foliage,  and  both  pines  and  oaks  are  stronely  relieved  in  summer 
against  the  amber  and  straw-colored  ground.  The  small  side  viJleys,  gulches,  or 
cafions,  as  they  are  called  in  California,  according  to  their  dimensions,  are  Hned  with 
flowering  shrubs,  of  which  the  California  '<  Buckeye''  (.^acuhu  Califarinoa)  is,  at  this 
altitude,  by  far  the  most  conspicuous,  gradually  ffiving  place,  as  we  ascend,  to  the 
various  species  of  the  delightfully  fragrant  Ceanomis  or  California  lilac.  Manzanita 
and  chamlso  are  of  course  abundant  everywhere,  and  especially  on  the  dryest  hill-sides 
and  summits. 

The  next  belt  is  that  of  the  pitch-pine,  or  Pintu  ponderosa,  the  sugar-pine  (P.  Lamberti' 
ana),  the  white  or  bastard  cedar  (Libocedrus  dwurreru),  and  the  Douglas  spruce  (Abi€$ 
DaugloBii),  This  is  peculiarly  the  forest-belt  of  the  Sierra  Nevada,  or  that  in  which  the 
trees  have  their  finest  development.  The  pitch-pine  replaces  the  digj|^r-pine  first,  and 
more  and  more  of  the  suear-plne  is  seen  from  about  the  altitude  at  which  the  last-named 
noble  and  peculiarly  Cahfomian  tree  is  most  abundant.  The  sugar-pine  is  remarkable 
for  the  size  of  its  cones,  which  hang  in  bunches  of  two  or  more  from  the  ends  of  the 
large  branches,  like  ornamental  tassels.  The  timber  of  this  tree  is  the  best  that  Cali- 
fornia furnishes,  and  its  size  gigantic,  being  not  unfreqnently  300  ifeet  in  height,  and 
from  7  to  10  feet  in  diameter.   It  is  also  in  this  belt  that  the  *'  big  trees"  beloP5;. 

The  third  zone  of  forest  vegetation  is  that  of  the  firs  (Pioea  grandi9  and  amabili$) 
with  the  tamarack  pine  (P.  oontorta),  taking  to  a  considerable  extent  the  place  of  the 
pitch  and  sugar  pines.  This  belt  extends  fh>m  7,000  to  9,000  feet  above  the  sea  in  tbe 
central  part  of  the  State.  The  traveler  to  the  Yosemite  will  see  it  weU  developed  about 
Westfalrs  Meadows,  and  from  thence  to  the  edge  of  the  valley.  These  firs,  especially 
the  amabilis,  which  is  distinguished  by  the  geometrical  regularity  with  which  its 
branches  are  divided,  are  most  superb  trees.  They  attain  a  large  size,  are  very  sym- 
metrical in  their  growth,  and  have  a  dark  green  brilliant  foliage,  which  is  very  fra- 
grant. A  pine  called  Pinus  Jeffreyi,  by  some  considered  a  variety  of  the  ponderoaaf  is 
also  a  characteristic  tree  of  the  upper  part  of  this  belt,  and  above  this  sets  in  the  Pinus 
wumHcola,  which  takes  the  place  of  the  Picsas  at  a  high  elevation. 

The  highest  belt  of  all  is  that  of  the  Pinus  albioaulis,  or  flexilis  of  some  botanists, 
which  marks  the  limit  of  vegetation  in  the  Middle  and  Northern  Sierra,  Pinus  aristata 
taking  its  place  in  the  more  southern  region,  about  the  head  of  Kiufir's  and  Kern  Bivers. 
The  P.  albioaulis  generally  shows  itself  at  the  line  Just  where  vegetation  is  eoing  to  give 
out  altogether,  as  around  the  base  of  Mount  Clark,  Mount  I^a,  and  Mount  Shasta. 

Digitized  by^OOQlC 


600  FOREST  BES0X7SCES  OF  CALIFOfiNIA. 

On  the  last-named  roonntain  it  was  seen  growing  as  a  shrab,  in  farorable  places,  up 
to  9,000  feet,  and  small  trees  were  so  oompaoted  dv  the  pressure  of  the  snow  on  ^m 
in  winter  that  a  man  oonld  easily  walk  over  the  flat  snr£Etce  formed  by  their  foliar 
A  little  dnmp  of  this  species  J  nst  at  the  edge  of  the  snow,  on  Lassen's  Peak,  shows  the 
aspiring  character  of  this  tree,  which  is  one  widely  distribnted  over  the  high  mountain 
topd  of  the  Cordilleras.  The  P.  aH$tata  is  also  fonnd  in  the  Bockv  Monnt«in%  aa  well  as 
along  a  limited  part  of  the  highest  region  of  the  Sierra  Nevada.^ 

Mr.  0.  n.  Beedy  president  of  the  State  Board  of  Agricaltore,  in  1868, 
estimated  that  a  twentieth  part  of  Oalifornia  was  oovered  with  beayy 
timber,  and  abont  an  eip^hth,  more  or  less,  with  trees  of  some  kind. 
Within  twenty  years,  at  least  a  third  of  the  whole  native  supply  of  ac- 
cessible timber  had  been  cat  off  or  destroyed,  and  that,  judging  the 
fntnre  by  the  past,  it  would  require  about  forty  years  to  exhaust  the 
entire  present  supply.  This  did  not  inclnde  estimates  of  the  demaods 
that  might  arise  from  increased  population,  or  the  ezteosioB  of  new 
industries,  which  might  reduce  the  term  to  twenty  years.  One  of  the 
worst  features  in  respect  to  this  subjed;  was  the  useleas  and  criminal 
destruction  of  timber,  which  had  been  indulged  in  to  an  unprecedented 
extent.    He  says : 

Thousands  npon  thousands  of  the  nohlest  and  most  valuahle  of  our  fbrest-trees  in 
the  Sierra  Nerada  districts  have  heen  destroyed  withoat  scarcely  an  ohjeet  or  a  por- 
pose— certainly  with  no  adequate  benefit  to  the  destroyer,  or  to  an^  one  else.  This  prac- 
tice cannot  be  condemned  in  too  severe  terms ;  It  cannot  be  pnmshed  with  too  aerefe 
penalties. 

The  hard  woods  of  Oalifornia  afford  some  noble  specimens  of  orna- 
mental woods ;  \>ut  for  the  strong  and  elastic  kinds,  used  by  carriage- 
makers,  and  for  agricultural  implements  and  the  wood-work  of  machines 
where  great  toughness  is  required,  the  supplies  come  wholly  firom  the 
Atlantic  States.    Mr.  Beed,  in  1868,  says : 

Eyen  now  the  cost  and  scarcityof  these  articles  are  haying  an  oppressive  effect  upon 
every  industry  in  the  State.  The  expense  of  agricultural  implements  and  tools 
here  over  their  cost  in  the  Eastern  States  is  already  operating  as  a  serious  draw- 
back upon  the  thrift  and  profit  of  our  farmers,  brought  in  close  competition,  as  they 
now  are,  with  our  neighbors  of  the  Western  Atlantic  States.  The  cost  of  lumber  wt 
building  and  fencing,  in  most  of  our  agricultural  districts,  obtained,  as  it  is,  at  a  dis- 
tance of  hundreds  of  miles  away,  is  even  now  so  great  that  our  farmers  are  among 
the  poorest  housed  people  of  any  agricultural  community  in  the  Union,  where  the 
country  has  been  settled  an  equal  length  of  time.  Their  crops  and  stock  are  but 
poorly  sheltered,  if  at  ail,  and  their  farms  are  worse  than  poorly  fenced.  To  ibe  ex- 
pense of  lumber,  more  than  any  other  cause,  must  be  attributed  the  general  dila^dated 
appearance  of  our  agricultural  districts. 

This  scarcity  had  led  to  forced  systems  of  flEutning— too  fireqamt 
cropping,  too  little  nursing,  and  consequently  too  rapid  exhaustion. 
Building  improvements  were  checked,  and  the  enhanced  cost  of  lumber 
had  raised  the  prices  of  rent  He  concludes  this  statement  with  the 
question,  which  the  future  must  answer :  ^  If  this  be  the  case  now, 
when  we  are  so  young,  and  our  population  so  thin,  when  the  demand 
for  these  articles  is  increased  twenty-fold,  and  the  supply  decreased  in 
the  same  ratio,  who  can  depict  the  condition  of  our  Statet" 

Bedwood  of  Galifosnul  {Sequoia  «empemrat«).— This  belongs  to  the 
same  genus  as  the  giant  trees  of  Oalaveras,  Mariposa,  and  other  points; 
is  first  in  importance  among  the  timber-trees  of  California.  It  some- 
times occurs  fifteen  feet  in  diameter  and  three  hundred  feet  high ;  and 
instances  are  mentioned  of  specimens  twenty  feet  in  diameter.  It 
grows  oDly  on  underlying  metamorphic  sandstone,  and  does  not  thrive 
in  other  formations.  The  redwood  belt  extends  from  Humboldt  Oount^N 
near  the  northern  border,  and  reaches  down  the  coast  for  a  hundred 

^Tosemite  Book, 
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and  fifty  mileSi  terminating  in  Sonoma  Oonnty.  From  Valhalla,  the 
north  boandary-line  of  Sonoma,  to  Eassian  Biver  the  coantry  along  the 
coast  is  timbered,  and  this  timber  extends  inland  abont  eight  miles. 
The  timber  in  the  Bnssian  Biver  botton>  is  not  surpassed  on  the  coast. 
Fed  by  the  rich  alluvial  soil  and  watered  by  annual  overflows,  the 
trees  grow  to  an  enormous  size,  some  being  150  feet  without  a  limb,  and 
oases  have  occurred  in  which  a  single  tree  has  been  worked  up  into 
65,000  feet  of  lumber,  worth  at  least  $1,000.^ 

The  redwoods  are  not  continuous,  several  interruptions  occurring  from 
change  of  geological  formation  from  sandstone  to  lime-rock,  or  from  the 
lowering  of  level.  An  instance  of  the  former  is  seen  at  Tomales  Bay ;  and 
of  the  latter  from  the  lower  foot-hills  of  TamaJpais  dowu  to  Belmont.  A 
oonnecting  link  is  found,  however,  on  the  Oakland  hills,  and  that  grove 
of  redwood,  now  almost  destroyed,  afifords  the  strongest  evidences  of 
the  dependen<^  oi  this  species  on  the  prevalence  of  heavy  mists.  A 
few  individual  trees  occur  across  the  Oregon  line,  but  none  of  commer- 
cial importance.  A  few  small  patches  occur  in  Marion  Oounty,  but  these 
are  fast  passing  away.  It  also  occurs  in  Elamath  and  Del  Norte  Coun- 
ties, in  more  or  less  disconnected  patches.  The  redwood  belt,  at  its  best, 
is  almost  fifteen  miles  wide,  but  the  average  width  is  much  less. 

This  is  one  of  the  veiy  few  of  the  conifers  that  sprouts  from  the  stump 
when  cut  down.  Fire  is  destructive  to  the  young  trees  only,  and  after 
gaining  a  thickness  of  two  or  three  feet,  they  are  not  liable  to  injury 
from  this  cause.  The  roots  seem  imperishable,  and  as  soon  as  the  tree 
is  cut,  they  sprout  and  cover  the  soil  rapidly,  to  the  exclusion  of  every 
other  species,  none  being  of  so  rapid  growth.  The  indestructibility  it 
the  roots  prevents  the  clearing  of  such  land,  and  even  large  trunks  cut 
down,  cover  themselves,  within  two  or  three  years,  with  sprouts  so  com- 
pletely that  they  can  scarcely  be  seen.  The  entire  aftergrowth  on  the 
Oakland  hills  is  owing  solely  to  this  growth  from  the  roots  and  stumps. 
This  tenacity  of  life  shows  itself  also  in  the  resistance  it  offers  to  fire. 
Trees  that  have  been  bereft  completely  of  their  branches  by  fire,  will 

1  The  wood  in  the  tree  standing  is  yaloed  at  the  present  time  at  $2  per  M  feet,  a 
yield  of  150,000  to  the  acre,  or  6,000,000  on  a  forty-aere  lot  is  an  average  on  good 
lands.  The  very  finest  timber  on  the  margin  of  the  streams  would  i»odnoe  at  least 
800,000  feet  to  the  acre,  and  this  yield  runs  down  to  25,000  feet.  As  the  redwood  be- 
lon|;s  to  the  foggy  coast  region,  and  as  the  snpply  south,  of  San  Franoisoo  has  been  ont 
offf  Sonoma,  Hnmboldt,  and  Mendocino  Counties  may  be  said  to  have  the  monopoly  of 
this  timber  while  it  lasts. 

The  yield  of  redwood  Inmber  in  1876  was  estimated  at  abont  216,000,000  of  feet. 

The  redwood  is  a  olose-grained  timber,  splits  tme,  is  very  light  in  color,  like  the  red 
cedar  of  the  Eastern  States.  It  works  smoothly  under  the  plane,  and  is  not  liable  to 
warp  or  shrink.  Its  durability  cannot  be  questioned,  as  hundreds  of  miles  of  Nonces 
twenty  years  old  and  stiU  sound  bear  eyidence.  Henoe  it  has  been  used  largely  for 
fenoe-posts  and  railroad-ties.  Sonoma  and  Mendocino  Counties  furnish  large  quanti- 
ties of  ties  to  the  Central  Pacific  Railroad.  It  is  also  used  on  the  Southern  Padnc,  and 
is  largely  laid  on  the  desert  of  the  Colorado  and  in  Peru.    The  late  Henry  Meigs,  the 

Srojector  of  extensive  railroad  enterprises  in  South  America,  once  owned  a  mill  in 
onoma  County,  and  appreciated  the  durable  qualities  of  this  timber. 

The  redwood  varies  m  density,  the  heaviest  being  of  a  dark  red  color,  and  the  lighter 
in  weight  being  lightest  in  tint  Its  average  weight  is  4^  pounds  to  the  sqn  are  foot  One 
instance  was  observed  in  which  the  timber  sawed  from  a  gulch  weighed  but  2^  pounds 
to  the  foot,  while  that  from  another,  but  a  quarter  of  a  mile  off^  parallel  and  leading 
into  the  same  main  caOon,  was  6  pounds  to  toe  foot. 

The  trees  growing  on  a  gravelly  soil  are  generally  unsound  on  the  top  and  in  the 
heart,  rotting  from  the  top  downward.  When  the  tree  stands  on  ground  where  the 
underlying  rook  is  of  a  shelly  or  broken  nature  the  timber  is  apt  to  be  unsound.  Upon 
precisely  tne  same  kind  of  soil,  when  the  underlying  strata  are  solid,  the  wood  will  be 
solid.  The  best  timber  is,  of  course,  along  alluvial  river-bottoms,  which  rest  upon  a 
solid  sandstone  formation,  though  a  good  &al  of  hill-side  timber  wnen  the  rock  is  solid 
will  make  the  best  of  lumber.— ^Stmoma  DemoonU. 
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cover  themBelves  with  yoang  sprouts,  like  a  dead  trank  overgrown  with 
ivy.* 

A  redwood  forest  is  described  as  grand  beyond  power  of  appreciation 
to  one  who  has  not  witnessed  the  dense  masses  of  fog  come  rolling  in 
from  the  Pacific,  creeping  through  the  foliage,  covering  the  hill-tops, 
flowing  down  the  opposite  slopes,  and  filling  the  cafions  nntil  hill  and 
valley  are  wrapped  in  dripping  mist,  or,  as  the  process  is  reversed  in 
early  light  of  morning,  as  these  fogs  melt  away  and  reveal  tbe  forests, 
in  all  their  grandenr  of  dimensions  and  distance,  stretching  away  until 
lost  to  view  on  the  far-off  horizon. 

We  may  jadge  something  of  the  requirements  of  the  redwoods  in 
any  attempt  at  their  naturalization  elsewhere  by  noticing  the  climate 
in  which  tbey  thrive.  The  seasons  are  alternately  wet  and  dry.  Bains 
begin  in  October  and  continue  to  occur  till  May,  or  rarely  in  June.  It 
seldom  rains  more  than  three  or  four  days  at  a  time,  and  as  soon  as  the 
rain-fall  begins  the  herbage  starts,  so  that  by  the  middle  of  November 
the  hills  and  pastures  are  green.  December  is  a  stormy  month,  with 
some  snow  and  ice.  January  is  a  month  of  flowers  and  the  seed-time 
of  grains.  Planting  is  done  either  in  the  fall  or  in  January  and  Feb- 
ruary, or  the  first  days  of  March.  February  is  the  growing  month, 
like  Jane  in  the  Northern  Atlantic  States.  March  is  a  rude  month, 
with  southeast  storms  or  dry  north  winds.  April  is  a  month  of  fluctu- 
ating weather,  of  rapid  growth,  and  tbe  rains  being  well  nigh  over, 
tbe  moisture  depends  in  part  upon  sea-fogs.  Grain  ripens  in  June, 
and  is  harvested  in  July.  Fogs  prevail  from  May  to  August,  brought 
in  the  form  of  damp  air  by  the  trade-winds  from  the  sea,  and  condensed 
by  cooling  on  the  mountains.  When  the  trade-winds  set  in  a  fog-bank 
forms  every  day  off  the  land,  and  in  the  afternoon  it  comes  inland, 
spreading  over  the  country  through  the  rest  of  the  day,  and  nearly 
through  the  night,  thus  repeating  itself  nearly  every  day  throagh  their 
season.  Tbe  fEurmers  estimate  these  heavy  togs  as  about  equal  to  a 
light  rain.* 

^  ProceedingB  of  California  Academy  of  Natural  Sdenoes,  iii,  232. 

Dr.  Gray,  in  an  address  before  the  American  Association  for  the  Advancement  of 
Scieoce,  at  Dabnqne,  in  1872,  remarks  as  foUows,  concerning  this  timber : 

*'  The  forests  of  California,  prond  as  the  State  may  be  of  them,  are  already  too  scanty 
fmd  insDfflcient  for  her  nses.  Two  lines,  snch  as  may  be  drawn  with  one  sweep  of  a 
brush  over  the  map,  would  coyer  them  alL  The  coast  redwood,  the  most  important 
tree  in  California,  although  a  million  times  more  numerous  than  its  relative  of  tbe 
Sierra,  is  too  good  to  live  long.  Sucli  is  the  value  for  lumber,  and  its  accessibility,  that, 
Judging  the  future  by  the  past,  it  is  not  likely,  in  its  primitive  growth,  to  oulast  its 
rarer  fellow-species.'' 

*  R.  A.  Thompson's  HUtory  of  Sonoma  County,  Calfomia  (1877),  p.  20. 

Dr.  Henry  N.  Bolander,  in  a  paper  presented  to  the  Califoroia  Academy  of  Sciences, 
October  16, 1866  {ProooedingB  iii,  232),  ascribes  great  importauce  to  these  fogs.  In  this 
article  he  says : 

^'  Another  great  beneficial  feature  in  this  species  {Seqwtia  semvervkrem)  is  the  ffreat 
power  it  possesses  in  condensing  foss  and  mists.  A  heavy  fog  is  always  tumeainto 
rain,  wetting  the  soil  and  supplying  springs  with  water  duriug  the  dry  season. 
Springs  in  and  near  the  redwoods  are  never  in  want  of  a  good  supply  of  water,  and 
crops  on  the  Coast  Ranges  are  not  liable  to  fail.  The  year  of  1874  has  proved  my  asser- 
tion beyond  a  doubt.  This  fact  is  generally  known ;  a  great  deal  of  land  has  been  taken 
np  since.  It  is  my  firm  conviction  that  if  the  redwoods  are  destroyed — and  they  neoee- 
sarily  will  be  if  not  protected  by  a  wise  action  of  our  government— California  wiU 
become  a  desert  in  the  true  seuse  of  the  word.  In  their  safety  depends  the  future  wel- 
fare of  the  State.  Tbey  are  our  safeguard.  It  remains  to  be  seen  wliether  we  diall 
be  benefited  or  not  by  the  horrible  experience  such  countries  as  Asia  Blinor,  Greece, 
Spain,  and  France  have  made  by  having  barbarously  destroyed  their  woods  and  forests. 
But  with  us  born  it  is  even  of  a  more  serious  nature.  Wise  governments  wonld  be 
able  to  replace  them  in  those  countries,  but  no  power  on  earth  can  restore  the  woods 
of  California  when  completely  destroyed." 
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In  the  recently  published  history  of  Sonoma  County  the  names  of  14 
establishments  are  given,  of  which  1  has  a  daily  capacity  of  35,000  feet  of 
lumber ;  9  of  30.000  j  1  of  15,000 ;  2  of  12,000 ;  and  1  of  10,000,  Total, 
354,000  feet  a  day,  or  57,000,000  a  season.  Others  are  mentioned  as 
preparing  to  operate,  and  extensions  of  narrow-gaage  railroads  were  con- 
templated, which  would  largely  increase  the  production.  It  also  gives 
the  following 

Tabulated  Statement  of  Timber  Resources  by  Sections. 

Feet 

Between  ValhaUa  and  Bnssian  Biver 437,000,000 

Duncan's  Mill  Land  and  Lumber  Company 216,000,000 

Knssian  Biver  Land  and  Lumber  Company 450,000,000 

Bodega  country  and  north  of  Howard's  Canon 345,000,000 

Opposite  GnerneviUe 35,000,000 

Harlbut's  Cafion,  Bi«r  Bottom,  EUiott's  Ca&on J 350,000,000 

Marshall  timber  on  Mill  Creek 15, 000, 000 

1,848,000,000 

We  have  no  means  of  verifying  this  estimate ;  but  allowing  a  broad 
margin  for  error  on  the  most  favorable  side,  the  period  of  exhaustion  is 
not  many  years  distant  at  best,  and  the  subject  should  arrest  the  atten* 
tion  of  capitalists  in  view  bf  the  large  gain  that  may  be  realized  in  the 
future,  by  arresting  thoughtless  waste,  introducing  economical  methods, 
and  especially  by  carefully  protecting  the  woodlands  when  once  cut  over, 
and  allowing  them  the  best  possible  conditions  for  reproduction. 

The  "Bia  trees"  op  California  {Sequoia  ^"^antea).— These  have 
attracted  widely  the  public  interest,  rather  on  account  of  their  enormous 
dimensions  than  their  commercial  importance.  In  fact,  their  very  rarity 
led  the  General  Government,  a  few  years  since,  upon  the  memorial  of  a 
number  of  influential  citizens  of  California  and  other  sections  of  the 
country,  to  except  the  more  important  groves  then  known  and  the 
Yosemite  Valley  from  sale,  and  to  reserve  them,  under  the  care  of  the 
State  of  Oalifomia,  as  places  of  public  interest.^ 

>  The  *'  Cleft "  or  "  Gorge/'  in  the  granite  peak  of  the  Sierra  Nevada  Mountains,  at 
the  headwaters  of  the  Merced  River,  and  known  as  the  Yosemite  Valley,  eetimated  at 
fifteen  miles  in  length,  with  an  average  width  of  one  mile  back  from  the  main  ed^e  of 
the  precipice  on  each  side,  was,  by  an  act  of  Con^^ess  annroved  June  30, 1864,  given 
to  the  State  of  California,  upon  condition  of  its  being  hela  for  public  use,  resort,  and 
recreation,  and  inalienable  for  all  time.  All  incomes  from  leases  or  privileges  were  to 
be  applied  to  preservation  and  improvement. 

By  the  same  act,  the  tracts  embraciDg  what  is  known  as  the  ''Mariposa  Big-Tree 
Grove,"  not  exceeding  the  area  of  four  sections,  and  to  be  taken  in  legal  subdivisious 
of  one  quarter  sectiou  each,  were  also  given  to  the  State,  with  like  conditions  as  to 
acceptance,  inalienability,  lease  of  privileges,  and  protection.  Both  these  cessions 
were  to  be  managed  by  commibsioners,  consisting  of  the  governor  and  eight  others,  to 
be  appointed  by  him,  and  to  serve  without  pay. 

This  act  was  accepted  by  the  State,  in  an  act  passed  Apnl  2, 1806,  and  commissioners 
confirmed.  They  might  appoint  a  Ruardian  with  a  salary  of  not  over  $500,  and  the 
State  geologist  was  authorized  to  make  a  full  survey  and  a  statistical  report.  Penalties 
were  imposed  for  injuries  to  timber,  careless  fires,  &c.,  and  a  small  appropriation  was 
granted  for  expenses.  The  State  has  of  late  years  allowed  this  trust  to  fall  in  arrears 
in  its  financial  matters,  by  omitting  to  appropriate  the  means  for  paying  the  salary  of 
its  superintendent.  It  cannot,  however,  be  supposed  that  it  will  permanently  allow 
these  irregularities  to  continue.  The  title  of  the  Yosemite  property  has  been  a  sub- 
ject of  litigation,  and  after  a  decision  in  the  State  courts  in  favor  of  the  claimant,  the 
title  has  been  amrmed  to  the  government  by  the  Federal  courts.  The  geneiic  name 
of  the  '*  big  trees,"  and  of  the  redwood  is  (derived  from  that  of  a  Cherokee  chief,  whose 
English  name  was  George  Guess.  He  was  the  inventor  of  a  system  of  syllabic  writing 
which  possessed  such  advantages  and  was  learned  with  such  fucilities,  that  it  speedily 
became  a  means  of  written  communication  among  his  people,  and  is  still  used  by 
tliem. 

The  ''  big  trees"  have  in  recent  years  been  found  in  large  quantities,  and  both  large 
and  small  in  size  in  the  Sierras  at  from  4,500  to  8,000  feet  abov^sc^  ^^X^IljOOQ  LC 
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The  best-known  groves  of  the  Sequoia  gigantea  are  those  of  Galayeras, 
Tuolamne,  Merced,  and  Mariposa.  In  Fresno  Coanty  there  have  been 
found  in  recent  years  others,  large  and  small,  and  the  species  is  preserved 
to  science  in  an  abundance  of  young  trees  raised  from  seed  in  various 
parts  of  the  world.* 

The  genial  influence  of  snow  in  favoring  tree  growth  is  finely  illus- 
trated in  the  case  of  the  **big  trees"  of  Oalifornia.  The  climate  in  sum- 
mer is  warm  and  dry,  and  it  seldom  rains,  but  the  snows  fall  six  feet  or 
more  in  winter  and  lie  on  till  May.  From  the  absence  of  rains  the  soil 
is  deep  and  the  rocks  cure  hidden  by  it.  At  the  Calaveras  Grove  the 
ground  appears  to  be  much  lower  and  more  wet  in  summer  than  at  Mari- 
posa, and  at  the  latter  the  trees  are  more  widely  spread  on  the  slopes 
and  high  knobs  of  ground  where  the  drainage  is  good.' 

Height.  Oiroamferenoe^  Heighl.  CironmfeveiMM^  Height.  CircninferetMe. 


258 
260 
273 
280 
265 
291 
305 
281 


81 

305 

50 

270 

32 

320 

48 

327 

46 

284 

45 

258 

49 

315 

44 

277 

63 
49 
42 
45 


64 

366 50 

308 48 

310 — 

241 44 

275 50 

259 44 

286 60 


45 

The  cironmferenee  was  measored  above  the  swell  of  the  roots,  at  about  six  feet  ftom 
the  groand.  The  diameter  of  the  stnmp  of  the  *' original  big  tree''  was  23  feet  1| 
inches  inside  of  the  bark,  which  was  two  feet  thick. — (Frooeedings  of  the  CaltfonUa 
Academy  of  Natural  Sciences,  iii,  204.) 

A  particular  accoont  of  these  trees  will  be  foand  in  the  **To8emite  Booh^^^  published 
in  connection  with  the  Geological  Survey  of  California,  under  the  direction  of  Profl  J. 
D.  Whitney,  State  geologist,  and  by  authority  of  a  State  law. 

Eucalyptus  aLOBULUS.— 27te  Blue  Oum  of  Australia.^Asmuchhas 
been  written  concerning  this  species,  and  as  efforts  have  been  made  with 
much  success  to  introduce  its  cultivation  in  California,  it  may  l>e  proper 
to  present  some  of  the  principal  facts  concerning  it : 

Our  knowledge  of  this  tree  dates  from  1792,  when  Labillardi^re,  who  was  sent  with 
the  expedition  in  search  of  the  unfortunate  La  Perouse,  found  it  in  Tasmania,  and 
brought  it  to  Europe.^    But  public  attention  was  not  called  to  it  until  its  rediscovery, 

^  The  giant  sequoia  was  introduced  into  England  in  1853,  and  it  has  been  tried  in 
that  country  and  Scotland  in  a  ^eat  variety  of  situations,  to  ascertain  its  preferences. 
It  is  found  to  do  much  the  best  m  heavy  clay  land.  It  suflPers  from  the  easterly  ^ring 
winds,  but  after  a  time  recovers.  It  must  have  a  damp  climate,  moist  subsoil,  prefers 
high  grounds  to  low,  and  is  sometimes  iojured  by  severe  frosts.  It  is  hardy  at  ^30  feet 
above  tide,  where  the  Douglas  spruce  did  not  do  as  well.  Taking  into  consideration 
its  hardiness,  rapid  growth,  large  dimensions,  and  durability,  it  is  thought  to  present 
qualities  that  render  it  proper  for  forest  planting  for  future  timber ;  but  it  must  not 
have  exposure  to  the  east  winds.  The  value  of  its  wood  has  not  yet  been  tested.  An 
interruption  of  growth  in  midsummer,  followed  by  a  vigorous  growth  in  the  faU,  has 
been  noticed,  probably  causing  confusion  in  the  rings  of  wood,  or  perhaps  a  double 
ring  in  a  year.  It  was  introduced  into  France  in  1854,  and  grows  alike  on  plains,  in 
valleys,  and  on  hills,  best  on  a  northern  or  southern  slope.  It  must  have  a  sufficient 
depth  of  soil,  and  proves  very  difficult  to  transplant— (J>0  Conifh^f  C.  De  Kirwan,  ii, 
66.) 

This  tendency  to  start  again  in  autumn^  due  to  the  wet  and  dry  seasons  of  its  native 
locality,  has  very  fluently  proved  fatal  in  the  Atlantic  States. 

>  The  following  are  measurements  of  height  and  circumference  of  S5  trees  in  the  Ca- 
laveras Grove,  made  by  Dr.  Charles  T.  Jackson  and  Joseph  B.  Header,  in  1865.  The 
qnantitles  are  in  feet : 

3 This  naturalist,  with  rare  sagacity,  foresaw  that  this  tree  would  become  an  im- 
portant source  of  timber  for  ship-building.  His  Journal,  under  date  of  May  12, 179^ 
(the  expedition  being  then  at  the  Bay  of  Tempests,  Van  Dieman's  Land),  says:  ^I 
have  not  yet  been  able  to  procure  the  flowers  of  a  new  species  of  Eucalyptus,  remark- 
able for  its  fruit,  which  reBcmbles  a  coat-button.  This  tree,  which  is  one  of  the  tallest 
in  nature,  since  it  measures  upward  of  160  feet,  only  blooms  toward  its  upper  extrem- 
ity. The  wood  is  suited  to  naval  construction,  and  is  durable,  but  neither  so  light  nor 
so  elastic  as  pine.  Perhaps  it  would  be  advantageous,  in  making  masts  of  it,  to  make 
them  of  many  pieces,  and  to  hollow  the  great  trunks  throughout  tneir^enj^^^^^rder 
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so  to  speak,  by  M.  Ramel,  in  1854.  Being  then  at  Melbourne,  Anstralia,  his  attention 
was  attracted  by  the  extraordinary  vicor  of  growth  of  a  voang  plant  in  the  botanical 
garden  of  that  city,  and  its  graceM  form  and  beantifnl  foliage.  He  bronght  its  seed 
to  Paris,  and  had  no  difficult  in  making  them  grow  yigoronsly  in  snmmer,  bnt  they 
were  killed  down  by  frost  in  winter.  AlUioa^  nnder  gloss  they  grew  with  the  same 
yigor,  and  soon  reached  the  utmost  limit  of  their  space,  so  as  to  bend  over  under  the 
root  Some  plants,  sown  in  1861,  when  placed  in  the  open  air,  in  1872,  grew  so  rapidly 
that  the  idea  was  sug|i^ted  of  trying  them  in  Algeria  and  the  south  of  France.  It 
was  introduced  in  Corsica,  in  1865,  and  a  report  made  in  March,  1870,  states  as  the  re- 
sult of  obscorvatlon  that  they  would  prosper  around  the  bordeis  of  the  island,  and  to 
an  elevation  of  about  400  fset  above  sea-leveL  Its  power  of  absorption  of  moisture 
and  its  emanations  tending  to  purify  the  atmosphere  were  commended,  and  its  growth 
was  rapid ;  trees  but  six  years  old  measuring  59  inches  at  20  inches  above  the  earth.^ 

In  the  winter  of  187m'7l,  a  large  number  of  these  trees,  which  had  flourished  ten 
years,  were  killed  down  by  frost  in  the  basin  of  the  Rhone.  Near  Cannes  a  few  resisted 
the  cold.  At  Madrid,  wood  of  three  or  four  years'  growth  withstood  the  frost,  and 
put  forth  shoots  vigorously.* 

A  report  from  Nice,  July,  1871,  was  not  favorable.  The  tree  was  found  to  require  a 
deep,  fertile,and  well-irrigated  soil,  without  which  it  would  perish  in  seasons  of  drought. 
A  temperature  of  40^  to  429  Fahrenheit  would  seriously  affect  it,  and  it  could  not  with- 
stand the  violent  winds  which  blow  in  the  winter  months  along  the  northern  shore  of 
the  Mediterranean.  The  writer  of  this  account  expresses  the  opinion  that  it  could  not 
be  raised  in  France  to  advantage,  or  at  least  not  in  thickets,  with  the  design  of  ex- 
straoting  its  essential  oils.' 

It  was  first  introduced  into  Algeria  in  1854,  in  the  garden  of  Hamma,  near  Algiers, 
under  the  direction  M.  Hardy,  and  a  writer  in  1867  estimates  that  a  hundred  thousana 
plants  had  been  distributed  in  different  provinces,  and  its  success  equalled  the  highest 
exi)ectation8  that  had  been  formed  concerning  it.^  M.  Planchon,  in  speaking  of  its  culti- 
vation in  that  country  (1874),  says :  **  In  Algeria  it  is  meet  favorably  naturalized.  It 
triumphantly  borders  the  railways,  of  which  it  has  seen  the  birth  and  marked  the  date. 
The  garden  fnclosure  can  no  longer  retain  it.  It  is  planted  by  hundreds  of  thousands, 
in  groves,  in  avenues,  in  groups,  in  isolated  places,  in  every  section  of  the  three  prov- 
inces, and  the  foreigner  who  does  not  know  the  exotic  origm  of  the  Eucalyptus,  would 
suppose  it  to  be  an  Indigenous  tree." 

This  tree  has  been  introdnced  in  India,  the  Cape  of  Good  Hope,  At-  ^ 
gentine  Bepublic,  Chili,  Central  America,  California,  and  various  West 
India  Islands.  The  genus  Eucalyptus  embraces  an  immense  number  of 
species,  about  140  being  described  by  Bentbam  and  Yon  Miiller  in  their 
Flora  Australiemis.  !niey  dififer  greatly  in  size,  habit  of  growth,  and 
qualities,  and  several  of  them  possess  valuable  medicinal  properties. 
The  E.  glohulvs  grows  in  its  native  country  to  an  immense  size,  rivaling 
the  giant  SSequoias  of  California.'  The  E.  amygdaUna  has  been  seen  480 
feet  high.^' 

to  give  them  more  lightness,  strengthening  them  by  iron  bands."  The  specific  name 
was  sugffested  by  the  fruit,  which  resembles  an  urn  rather  than  a  button.  The  form 
is  that  of  a  reversed  cone,  raisins  four  prominent  sides,  slightly  widened  at  the  edge 
and  hollowed  in  the  center  by  lour  cells,  which  open  by  large  radiating  shoulders, 
separated  by  as  many  triangular  tongues.  Before  flowering,  this  inferior  part  of  the 
calyx,  which  becomes  the  fruit,  bears  a  thick,  wrinkled,  conoidic  carp,  which  some 
botanists  believe  to  be  the  sop^or  part  of  the  calyx ;  others  a  corolla  with  consoli- 
dated stamens.  It  is  from  this  covering  that  the  plant  receives  the  name  of  Eucalyptus, 
from  two  Greek  words  signifying  "  I  conceal  well,"  the  cap  for  a  longtime  concealing 
the  stamens. — PUnokor^s  JStK!alyptu$  glokulu$f  p.  9.  Translated  and  published  by  the 
Department  of  Agriculture  (1875). 

1  Bulletin  de  la  Soo,  d'AooUmatation  [2],  ix,  445. 

«Ift.  [2],  viii,  148,384. 

»i6.  [2],  viii,  387 ;  see  also  ih.  [2],  ii,  672. 

*  JSwue  dm  Baux  et  ForiU,  vi,  16. 

•  In  an  expedition  into  the  interior  of  the  Australian  continent  by  Walter  Hill,  a 
eovemment  botanist,  the  Eucalyptus  was  found  at  an  elevation  of  4,000  feet  above  sea- 
level,  159  feet  in  circumference  at  3  feet  from  the  ffround,  and  80  feet  in  girth  at  56  feet. 
Shipbuilders  procure  timber  in  single  pieces  for  keels  120  feet  long,  and  for  planking 
of  vessels  it  is  considered  superior  to  American  rock  elm. 

A  bibliography  of  pamphlets  and  articles  upon  the  Eu/oahfptu$  is  given  in  the  BuXl^ 
iim  Menmelde  la  800.  d^Acclimatation  for  January.  1877  (3d  ser.,  iv,  p.  59-63),  and  a  list 
of  species  in  the  same  Journal  for  April,  1876.  A  large  number  of  American  publica- 
tions upon  this  subject  are  omitted  in  the  list  cited. 

^  Tran8€ieH(m$  and  Proceedings  of  the  Boyal  80c.  of  Victoria,  Part  L  vol.  viii,  Pr^r-^ryTp 
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It  is  particalarly  saccessfnl  in  the  French  colony  of  Beiinion,  where 
M.  de  Gb&teaovienx  is  occapied  in  the  caltivation  with  marked  saocess. 

The  superintendent  of  the  botanical  garden,  Jamaica,  reports  (in  1877) 
that  the  bine  gom,  planted  six  years  ago  in  the  Ginchona  plantations, 
were  60  feet  high,  with  trunks  a  foot  in  diameter  near  the  ground,  and 
G  inches  at  20  feet.  During  the  past  year  3,000  plants  were  distributed, 
in  addition  to  2,000  the  year  before.  Most  of  these  were  sent  to  the 
lowlands,  where  they  do  not  suooeed  as  well  as  those  planted  on  the 
hills.    He  says: 

The  yalae  of  this  plant  on  the  hJlU  oonsiBts  in  its  importance  as  a  timber  toee,  as  it 
is  not  only  one  of  the  most  durable  and  osefol  woods,  bnt  it  mw%  with  greater  ra- 
pidity and  to  a  larger  size  than  any  other  known  timber  tree.  Judging  from  the  rate 
of  growth  attained  by  plants  introdnoed  six  years  ago,  trees  two  feet  in  diameter  are 
certainly  prodnoable  m  ten  years  ftrom  seed.  It  possesses  another  advantage,  namely, 
the  branones  are  not  wide-spreading,  like  most  other  trees ;  hence,  in  forming  a  plan- 
tation, the  plants  may  be  set  nnnsmJly  thick. 

The  lowest  altitude  at  which  this  tree  should  be  planted  within  the 
tropics  is  probably  2,000  feet.  The  imports  of  timber  in  Jamaica  amount 
to  about  8,000,000  feet  of  timber  and  5,000,000  of  shingles. 

The  Eucalyptus  globulus,  and  several  other  species  of  this  genun,  have 
been  introduced  into  Oalifornia  with  much  success,  and  Prof.  Bobert  E. 
0.  Stearns,  in  a  paper  published  in  the  proceedings  of  the  California 
Academy  of  Sciences,  July  1, 1872,^  says : 

An  instance  of  rapid  growth  nnder  my  immediate  observation  is  that  of  a  specimen 
purchased  by  me  of  a  nurseryman,  which,  at  the  time  of  planting  (Jannary  5, 1*71), 
measured  from  the  ground  level  to  the  extreme  tip  6^  feet,  and  in  about  eleven  months 
(December  8, 1871)  bad  reached  a  height  of  a  trifle  over  15  feet.  The  diameter  of  the 
stalk  when  set  out  was  half  an  inch,  and  at  the  final  measurement  If  inches.  I  am 
prepared  to  hear  of  instances  far  exceeding  my  figures,  but  it  should  be  borne  in  mind 
that  we  had  very  little  rain  after  this  tree  was  planted,  and  furthermore,  that  the 
locality  was  upon  nearly  the  highest  ground  in  Petalnma.  This  tree  was  occasionaUy, 
but  only  moderately,  watered  during  part  of  the  time.  Other  trees  of  this  species 
planted  at  the  same  time  also  made  a  remarkable  growth.  Specimens  raised  by  me 
from  the  seed,  whose  growth  I  have  noted,  show  a  gain  of  10^  inches  in  21  days,  or 
half  an  inch  per  diem.  The  development  of  lateral  oranches  is  as  so  prising  as  itsp^- 
pendionlar  growth.  G^rge  C.  Potter,  esq.,  of  Oakland,  informs  me  that  speoimeas 
upon  his  grounds  nine  years  old,  show  a  diameter  of  12  inches. 

The  late  Gol.  Ezekiel  Jewett,  in  writing  from  Santa  Baraba,  OaL, 
September  13, 1876,  says : 

There  are  some  thirty  species  of  the  Eucalyptus  here,  and  their  growth  is  marvel- 
ous. The  blue  gum  seems  to  be  the  favorite,  and  there  is  one  before  me,  three  years 
and  one  month  ^d,  that  is  20  inches  in  circumference  6  feet  from  the  roots,  and  32  fbet 
high. 

Professor  Brewer  cites  from  a  local  authority  that  a  tree  cut  in  1874, 
in  Sonoma,  Gal.,  of  9  years'  growth,  which  had  attained  the  height  of 
96  feet,  and  a  diameter  of  18  inches  at  4  feet  from  the  ground. 

Mr.  Ellwood  Gooper,  of  Santa  Barbara,  who  has  done  much  toward 
making  known  the  value  of  this  timber  for  cultivation,'  in  writing, 
November  28, 1876,  says : 

The  onlv  parts  of  Califomia  that  have  commenced  the  planting  of  Eucalyptus  for- 
ests, so  far  as  my  knowledge  extends,  are  Alameda  County,  Gen.  J.  T.  Stratton,  the 
principal,  some  60  acres;  in  San  Rafael  there  are  probably  50  acres;  in  Los  Angeles 
County,  100  acres ;  Santa  Barbara  County,  100  acres.    In  other  parts  of  Alameda 

1  On  the  Economic  Value  of  certain  Auetralian  Foreet  Trees,  and  their  CtUHvaUon  in  Cali- 
fomia. 

3  Forest  Culture  and  Eftoalifptus  Trees.  San  Francisco,  1S76.  12mo.,  pp.  204 ;  and  an 
other  volume  of  the  same  title,  pp.  621.  The  first  of  these  contains  a  lecture  by  him, 
and  two  lectures  and  an  article  by  Baron  Ferdinand  Von  Milller,  of  Melbourne,  Victo- 
ria. The  larger  volume  embraces  several  lectures  and  articles  by  Baron  Von  Milller 
having  an  interesting  application  to  the  subject  of  Australian  vegetation  and  its  in- 
troduction into  California.  ,     ^^  ^^  ^^ .  ^^ 
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Connty  there  are  doubtless  more  groves,  bot  I  should  jndge  not  over  200  acres  in  alL^ 
This  is  about  the  extent ;  bat  this  indnstry  has  oommenced,  and  very  soon  the  whole 
interior  will  be  dotted  with  forests  of  the  Encalyptas. 

Attempts  have  been  made  to  introdace  the  caltivation  of  varioas 
Bpecies  of  this  tree  in  the  Soathem  States,  bat  withoot  encouraging 
snecoss.  It  has  been  found  not  hardy  at  Augusta,  in  Georgia.  At 
Albany,  in  that  State,  hopes  were  entertained  that  it  would  be  able  to 
survive  the  winters,  but  an  nnusual  frost  in  the  winter  of  1876-'77  killed 
it  entirely,  the  temperature  having  gone  down  to  14^  F.' 

At  New  Orleans  it  has  been  found  too  delicate,  and,  if  successful  on 
the  Oulf  coast,  it  would  probably  be  in  Florida  or  Southern  Texas. 

Although  of  wonderfully  rapid  growth  under  a  genial  climate,  it  is  by 
no  means  certain  that  this  timber  would  prove  valuable  for  construc- 
tion, or  use  in  the  arts,  until  ripened  and  hardened  by  time.^ 

StaHaUoB  of  Lvmber  Mcmuffictwr^  in  Cal\f<)mia  in  1874, 1875,  and  1876,  om  repwied  by  the 
As$e89ora,     (From  reports  of  Surveyor^OenerdL) 
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Counties.' 

Steftm-pow- 
er. 

Water-pow- 
er. 

Coonties. 

Steam-pow- 
er. 

Water-pow- 
er. 

i 

i 

i 

i 

i 

i 

i 

i 

1 

i 

i 

Ahrfne 

1 

4 
17 
4 
3 
3 
8 
6 
11 

1 

4 
14 
3 
S 
3 
11 
1 
15 

.... 

15 

11 
18 

9 
.... 

1 

Neyada 

18 

80 

8 

9 
1 
1 
13 

80 

"5 
5 
6 
1 

14 
8 
3 

15 
3 

11 
3 
8 
7 
3 
3 
8 
3 

3^ 

18 
17 

4 
6 
6 
1 
13 

9 
5 

4 

11 

10 

Amftdor 

... 

8 

.... 

8 

"5' 
8 

"3* 

4 
1 

Pleoer. 

1 

Bntte 

Plnniae 

5 

OfklATflTM 

Sen  Bernardino 

San  Diego 

Colnsa 

1 

1 

1 

1 

Del  Norte 

6 
3 

"s* 

3 
3 
8 
3 
3 

4 
3 
8 

1 
4 
1 

San  Lois  Obispo 

SanHateo 

XIDondo 

FreeDO .  ................ 

Santa  Barbara 

Humboldt 

Santa  Clara 

3 
15 
1 
11 
5 
14 
7 
1 
3 
4 
3 

318 

1 

15 
4 
10 
S 
15 
8 
3 
5 
3 
3 

3 
5 
11 
0 

13 

"9' 
9 
9 

1 
9 

195 

1 
5 
10 

8 
13 

"3 
8 
9 
3 
9 

111 

Invo 

Santa  Cras 

5 

Kern 

3 
S 

7 

3 
1 
9 
14 
1 
8 

3 

3 

Sbaeta 

10 

-pri^mf^^fi 

Sierra 

8 

Lft%e  

6 

1 
3 
17 
3 
3 
1 

18 

1 

.... 

Siaklyoa 

10 

TjHUph 

Sonoma  ............... 

liOe  Anselefl 

Tehama 

1 

Harln.T 

Trinity 

7 

KarfpoM 

"4' 

6 
3 

8 
3 

7 
3 

1 
3 
8 
3 

Tnlare ...; 

1 

Toolnmne 

1 

Hodoo 

Ynba 

4 

HODO 

Total 

Ifftpft. .................. 

103 

*Coontiefl  from  which  no  retoms  were  reoeiyed  are  omitted  from  this  table. 
Sacramento  County.^Two  steam-mills,  1874 ;  no  prodact  reported. 

1 A  recent  new8pai>er  article  states  that  the  Bonthem  Pacific  Railroad  Company  are 
preparing  to  plant  200,000  Eacalyptas  trees,  in  groves^  at  their  seyeral  stations  in  South- 
ern Caliromia. 

>  In  an  article  in  the  First  Annual  Report  of  the  Board  of  Health  of  Georgia,  entitled 
**Bmori  of  ComnUUee  on  the  Influence  of  Treee  on  Healik/'  by  Dr.  Benjamin  M.  Cromwell 
(1875),  much  confidence  was  expressed  that  this  tree  would  grow  and  thrive  in  South- 
em  Georgia,  hut  this  hope  was  disappointed  by  the  casaalty  above  noticed.  The 
greatest  difficulty  had  been  supposed  to  occur  in  getting  the  plants  through  the  first 
summer,  until  their  roots  penetrated  well  into  the  soil,  so  as  to  get  a  full  supply  ot 
moisture,  to  resist  the  evaporation  under  a  hot  sun  in  dry  weather.  It  was  hoped  that 
after  the  first  year  they  would  care  for  themselves,  but  experience  proved  that  th^  dan- 
ger lay  in  exceptiooably  cold  winters  rather  than  in  dry  and  hot  summers. 

'  Baron  F.  Von  MUlIer,  the  eminent  botanist  of  Australia,  who  has  done  so  much 
toward  making  known  the  value  of  the  blue  gum,  in  a  lecture  delivered  at  Melbourne, 
June,  18«  1,  says :  '*  That  a  period  of  a  quaiter  or  even  half  a  century  must  elapse 
before  a  solid  plank,  hardened  by  age,  can  be  obtained  from  even  a  rapid-growing 
Encalyptus  tree.  It  is  estimated  to  require  twenty  to  twenty-five  years  l«fore  even  a 
sleeper  of  blue-gum  wood  can  be  obtained  from  a  tree  planted  in  ordinary  soil ;  and 
that  double  the  time  will  elapse  before  a  sown  tree  of  the  still  more  darable  red-gum 
eucalyptus  will  famish  sleepers,  such  as  hitherto  have  been  in  use  for  oar  railroad 
works.  Bot  a  supply  of  fuel  from  these  trees  may  be  obtained  maoh  earlier.  Mr. 
Adam  Anderson,  a  timber  merchant  of  this  city,  concurs  in  this  estimate." 
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n.   PBODUOTION  IN  SAWED  LUMBER  AND  SHINGLES. 


GocmtiM. 


Lumber  sawed. 


1874. 


1875. 


1876. 


SUii^ei 


1874. 


1875. 


lew. 


Alpine 

Amador 

Batte 

Calaveras 

Colusa. « 

Del  Norte 

£1  Dorado 

FresQo 

Hamboldt 

loyo 

Kom 

Ktamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Modoc 

Mono 

Napa < 

Nevada 

Placer 

Plontas 

Son  Bernardino... 

San  Diego 

San  Lnis  Obispo. 

San  Mateo 

Santa  Clara 

Santa  Croa , 

Shasta 

Sierra < 

SisUyoa 

Sonoma 

Tehama 

Trinity 

Tolare 

Tnolnmne 

Yuba 


JTmC 

1,000,000 
3,800,000 

69^000,000 
3,960,000 
8,500.000 
8,125,000 
1,628,500 
3,600.000 

50,000,000 

082,657 

500.000 

9;  000, 000 

3,500,000 

3^000,000 

20.000 

600.000 

1,250,000 

60,000,000 
3,800,000 

10, 000;  000 


Jbst 
900.000 

5.000,000 
45.000,000 

3,000,158 
300,000 

7.000^000 

6,000,000 


JM. 


3.950.000 
47,000,000 
1,000,000 


75,000.000 
8,628.500 
4.000,000 


10.000,000 
4,000,000 
1,500,000 

64,000.000 
3,888,000 


Jf. 

600,000 

514.000 

1,700.000 

4,000.000 

250,600 

60,000 


Jf. 

10,000 

1,400,000 

1,500,000 

4,003,6m 

100,000 

10^000 


450.000 
1,200^000 
3,000,000 


10,000 


3,450,000 

"'"io,*666 


3,760,000 

2,000,000 

60,000 


10,000,000 

165,000 

100,000 

1,000.000 

400,000 

95,000 


15,000,000 
1,000,000 


800,000 


300,000 


200,000 
100^000 


50,000.000 

21,670.000 

800,000 

3,500,000 

500,000 

250,000 

6,7SW.650 

19.137,230 

27,600,000 

6,000.000 

6.500,000 

3,500.000 

49, 874. 350 

10,000,000 

1.400,000 

6,300.000 

5.000.000 

3,000,000 


50,000,000 

1^400,000 

1,000,000 

500,000 

6,000,000 


3,500,000 

1,975^000 

900,000 

6,500,000 

15,197,330 

20,000,000 

10^450,000 

3.500.000 

4,000,000 

40,000,000 

36,914,500 

1,800,000 

7,400,000 

6,100,000 

2,000,000 


1.550,000 

53,000,000 

3,500,000 

250,000 

700,000 

30,000.000 

25,550.000 

3,000,000 

3,000.000 

1,875,130 

100,000 

5,000,000 

500.000 

15,000,000 

8,100,000 


100,000 
9;  500, 000 


250;  009 


100,000 


IS;  000, 000 
150,000 

100;  000 


15^000,000 
190,000 


35.000,000 
9;  619. 000 


300,000 


18,000,000 
9;  500, 009 


220. 000 
100,000 


300,000 
75^000 


390,609 
70,000 


33,107,930 


4,000,000 
60,000,000 
34,450,000 

3.000,000 
93.000,000 

5,100.000 

1,500.000 


9,500,009 

800.000 

200.000 

100,000 

3.815.000 

3,000,000 


41,000,000 

1,337,000 

1,500,000 

675,000 

300,000 

150,000 

10,000,000 

300,000 


37,000,000 


10,900.000 
800.600 
500;  000 

300.000 
10,000,000 


500.000 
1,900,000 


490,000 
900,000 


39;  700 
300,000 
500,000 


Total.. 


443,018,387  364,044,388  493,363,130 


99.565,580  91,730,680 


116^239;  709 


Receipts  and  esqforts  of  Ivmber  at  San  Francisco  in  1877. 

A  correspondent  of  the  H'ortbwestern  Lamberman  (February  9, 1878) 
gives  tbe  following  amounts  as  received  at  tbat  port  in  1877,  as  com- 
pared with  the  two  previous  years : 


Klnda. 

187Sw 

1878. 

isn. 

Pine 

feet.. 

163.395,330 
19,373,570 
7,730,400 
976.759 
110.300.060 
1,763,117 
4,085^668 
4,000,000 

161.338,041 

16,811,999 

10,474,437 

50.000 

114, 128;  733 

1^53?  656 

S8S;66ff 

4,535,150 

1S9,742,5S3 
9,671,448 

Sprace 

do... 

Cedar 

do... 

5, 940;  973 

Hardwood... 

Redwood 

do... 

do... 

^6^000 
109;  636, 781 

Pickets 

Ties  and  poles 

.nnmber.. 

do  .. 

3,198,473 
1,409,319 

Sugar  pine ...• 

feet.. 

6,865,000 

Total 

303.833,901 

309,159,973 

388,531,540 

!!!!"_*  *"'"""'""!"'m!' 

Shingles 

JmSm 

104,931,250 
56^006^535 

114.305,500 
68,313,000 

89,468.390 
43,443.480 
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The  exports  by  sea  were  reported  as  follows : 


609 


To  wlMt  porta  or  eovntrie«. 

1875. 

1876. 

1877. 

AnfltnOiA 

1,088,811 
664,470 
587,641 
300,000 

1,136,813 

1,411,534 

Feet 

1,470,871 

115,000 

593,371 

1,770,545 

604,505 

16,000 

17,764 

CalcQtta 

Contral  AjnerioA  .••..-....•....•.....•..••.  ••..••.••.•...... 

879,483 
769.811 
148,036 

OWli 

Cbinft 

Benador 

Enelaiid 

110,659 
137,000 
151,647 

850,000 
81,000 

Fijlliilandfl 

Fnendly  IsUndfl 

Gaatn ' . 

55,460 

1,428.000 

80,010 

HbOO 

81,833 

1.667,33r 

937,160 

57,713 

885,897 

177  888 

Honolnla 

745^668 
80,000 

1,511,338 

jupun 

M#nfil4 .....'..../.'. '.. 

Mlkr^nf^lMM)T«]ftn4a,......«..r.. ..................r   r 

43,300 

1,898,841 

766,797 

5,000 

7,000 

887,669 

1,878.775 

105,588 

1,318^375 

3.381 

168,885 

1.867,380 

703,306 

Mexico 

N*vi0»ftnr*ii  iKlnnil 

New^Sk..!.!!;;.;::.:.;::...:;;.:.;;:::.;;;...;::;::.;::; 

NewZealMid 

P^waina 

14,057 

113,594 

8,445,658 

311.755 

1,399,185 

7,935 

Pern ^ 

'Rnftttl^^  AfriA , 

1,064,758 

63,883 

1,369,950 

8,875 

Tabiti 

Yiotoria 

Total 

10,084,189 

10,761,880 

13.874,867 

Ai.AMF.PA  CoumtV.— The  preyailing  winds  of  this  reeion  are  northwest  The  rains 
▼aiy  greatly— from  7  to  30  inches  in  a  year.  The  decidnons  trees  are  the  soft  maple, 
California  walnnt,  backeye,  oo^tonwood,  willow,  white  oak,  and  sycamore.  The  coni- 
fers are  cypress,  of  fonr  species,  redwood,  Monterey  pipe,  sngar  pine,  and  Pieea  amabiUs 
and  P.  grandU  ;  of  broad-leaved  evergreens,  are  lanrels  of  several  kinds. 

The  Eooalyptus,  of  several  speoies,  does  well  in  the  valleys  and  on  rocky  hills— « 
wherever  the  somb  oak  grows — bat  wiU  not  endnre  the  frost.  The  fig  bears  well,  bnt 
the  fmit  is  not  so  sweet  as  it  is  farther  south.  It  requires  a  rich  and  rather  moist 
soil.  The  orange,  lemon,  and  lime  ripen,  and  are  perfectly  hardy,  their  cultivation 
promising  to  develop  into  a  large  industry.  They  need  water,  and  protection  from 
chilling  winds.  The  Eucalyptus  forms  the  best  wind-break.  They  are  sold  at  about 
|6  per  thousand,  when  one  foot  high.  The  coffee  tree  is  under  experiment,  but  it  ia 
too  early  to  be  certain  as  to  the  result. 

The  Japanese  persimmon  {THo9pyru9  kaU)  is  becoming  a  favorite,  but  has  not  yet 
fruited.  The  corK  oak  is  growing  well,  but  there  is  not  yet  much  interest  taken  in  it. 
The  hemlock  spruce,  Norwav  spruce,  and  Austrian  pine  do  not  thrive,  being  stunted 
and  miserable  in  the  best  soils,  evidently  from  climate.  The  hickory  and  h^d  maple 
grow  very  slowly,  and  the  pecan  and  beech  much  better.  The  locust  grows,  but  not 
as  well  as  in  the  Eastern  States,  and  is  apt  to  get  diseased  and  to  die  young. 

The  woolly  aphis  is  a  continual  trouble  on  our  grafted  apple-trees  the  second  year,, 
but  on  sandy  soil  less.  Whale-oil  soap  has  been  found  the  best  remedy.  The  stumps 
and  refuse  should  be  burned  to  get  nd  of  the  insects  that  harbor  in  tiiem.  The  oak 
of  this  region  is  liable  to  attack  from  a  borer.  Among  fruits,  the  cherry  is  most  liable 
to  injfury  by  disease  and  insect  ravages.  Conifers  can  only  l>e  raised  successfully  by 
making  seed-beds.  They  should  be  about  fonr  feet  wide,  sown  in  November,  covering 
with  sand,  and  protecting  the  next  summer  with  laths.  Deciduous  tree  seeds,  apples^ 
pears,  &c.,  are  sown  in  depressed  beds  in  March,  near  a  drain-furrow,  mulching  ana 
watering  by  filling  the  beds  ^whioh  are  sunk  two  inches)  with  water  firom  a  hose  when 
ihey  need  soaking.  In  this  climate  this  treatment  Just  suits  them. — (Ckaa,  H,  Shinny. 
NUes,  Alameda  County,  California.) 

Mariposa  Couirrr. — In  this  county  occurs  the  Yosemiie  Valley,  of  wide  notoriety.  It 
comes  within  our  province  to  notice  only  so  much  of  this  as  relates  to  its  forest  vege- 
tation, as  mentioned  in  the  *'  Tosemite  Book,"  already  quoted. 

Along  the  banks  of  the  river  near  the  falls,  there  is  a  dense  growth  of  alders  {AlnuB 
rtrid<«),  which  sometimes  forms  quite  a  large  tree,  with  ash-colored  bark,  associated 
with  small  trees  of  the  Ehamnus  MeMtieii^  remarkaole  for  its  large  and  somber  leaves. 
A  few  willows,  the  Douglas  spruce,  and,  m  the  upper  part  of  the  valley,  an  occasional 
sugar  pine  are  also  found  in  this  position.  Where  the  valley  widens  out,  and  the  river 
banks  become  lower,  so  that  sloughs  and  swamps  are  found,  the  balm-of-uilead  poplar- 
(Populus  lHU9am^fera)  comes  in ;  this  is  a  common  tree  in  the  valley,  and  is  nsually 
mistaken  for  the  Cottonwood.  With  this  occurs  large  willows,  an  abundance  of  the> 
Douglas  spruce,  and  also  the  Jealea  ocddetitalU,  whose  superb  white  and  fragrant 
flowers  form  one  of  the  charms  of  the  valley. 
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The  sandy  legion  makes  np  the  laigest  portion  of  the  Talle^  ahoTO  Indian  CafUm,  bas 
been  evidently  formed  by  the  washing  down  of  the  finer  portions  of  the  dShrU  from  the 
walls,  and  Is  pecnliarly  the  arborlferoas  belt  of  the  Tslley.  On  the  drier  and  looser 
portions  the  piteh  or  yellow  pine  (P.  panderom)  and  the  bastaid  cedar  {Libocednm 
d&mrrms)  are  the  most  abundant  and  cbaraoterlstio  tiees,  both  oocnning  of  eoaskler- 
able  siee  and  fine  proportions,  the  pines  beinff  usually  from  125  to  150  feet  high.  Be- 
low the  Bridal  veU  FalL  near  the  a4bri$f  the  Br  (Pioea  grandi$),  a  noble  tree,  oomes  in  ; 
near  the  swampy  land  tne  black  oak  (Q.  8onamen9i$)  is  abundant.  The  sandy  region 
also  bears  a  great  number  and  Tariety  of  shrubs  and  undergrowth ;  among  these  are 
the  CamuB  jSuUalUi,  with  its  showy  white  flowers,  3  inches  in  diameter ;  BubuB  Nuikm- 
nuBf  the  moat  beautiful  of  the  raspberries,  and  found  from  Lake  Superior  west ;  also 
the  characteristic  California  shrub,  manzanita  (Arcio9tafi^fl%$  gUmoa).  The  most  char- 
acteristic tree  of  the  d4brU  piles  is,  perhaps,  the  mountain  live  oak  ( Q,  ekry9oUpi$f  Lieb), 
which  is  associated  in  the  higher  portions  with  the  common,  shrubby,  everf^reen  oak 
of  the  higher  Siecras,  perhaps  the  Q.  vaoeim{foUm  of  Kellogg.  In  the  Ticinity  of  the 
points  where  small  streams  come  oyer  the  precipices  we  find  the  Oregon  maple  (Acer 
macraphyllum)f  with  its  larse  and  deeply-cut  leaves,  and,  in  the  higher  portions  of  the 
dibriif  another  maple  (A.  glauoum),  a  shrub  10  to  15  feet  high,  whose  delicate  branchea, 
long  pedunonlated  leaves,  and  dusters  of  reddish  seed,  miOLe  it  an  ol](]eot  coospicooaa 
for  Its  beauty.  Near  the  base  of  the  dSbriif  where  the  streams  of  tiie  smaller  waterfUla 
emerge,  the  Califomia  laurel  {Tetranthera  Cal^amkHi)  occurs  as  a  small  tree^  with 
smooth^  brilliant,  evergreen  foliage,  and  aromatic  odor. 

Nbyaba  OouirrY,— Wnekee,  near  tbe  eastern  border  of  this  State,  is 
the  most  important  point  for  the  mannfectnre  of  lumber  and  snpplj  of 
mining  timbers  among  the  Sierras,  and  is  one  of  the  ehief  points  for 
supplying  Virginia  Oity,  Nev,  There  are  in  this  vicinity  several  flumes 
for  bringing  timber  down  from  the  mountains,  where  it  would  be  other- 
wise difficult  of  aocess.  We  have  no  statistics  of  the  production  ot  this 
region. 

San  Dieoo  Oounty. — A.  correspondent  of  tbe  Ohio  State  Journal^ 
writing  September,  1875,  from  San  Diego,  Oal.,  says  that  within  a  radios 
qf  a  mile  of  the  court-house  there  were  4,759  shade  and  ornamental 
trees,  not  indnding  fruit  and  not  trees ;  and  that  there  were  in  the 
county  37,749  trees,  all  planted  within  six  years.  Among  the  kinds 
growing  ivere  the  cork  tree,  date  palm,  India  rubber,  magnolia,  Monterey 
cypress,  Norfolk  Island  pine,  Mexican  pepper,  and  Ewalyptus  globulug. 
The  latter  had  grown  10  to  15  and  even  20  feet  in  a  single  season. 
A  tree  planted  from  seed  in  January,  1870,  measured  42  inches  around 
at  the  base,  and  32  inches  at  6  feet  from  the  ground.  It  was  estimated 
as  60  feet  high. 

OBEOON. 

Prof.  James  D.  Dana,  in  an  article  upon  the  physical  geography  of 
Oregon  and  Upper  California,^  before  much  settlement  began,  remarks 
that  in  the  vicinity  of  the  sea  the  country  instead  of  being  open  prairie 
is  covered  with  torests  of  evergreens : 

In  Oregon  these  prevail  over  the  larger  part  of  a  breadth  of  30  miles  along  the  ooaat. 
In  the  vioinity  of  Astoria,  as  has  been  mentioned  by  yarioos  travelers,  tbe  trees  of  tbe 
dense  woods  are  extremely  large,  250  to  300  feet  being  a  common  height.  In  Jnly, 
1841,  on  an  exonrsion  to  Monnt  Swalalahs,  35  miles  sontn  of  Astoria,  we  traveled  over 
a  heavily  timbered  nndnlating  conntry,  passing  trees  oocasionally  25  feet  in  oironm- 
ference:  and  one  measnred  was  37  feet.  In  some  places  the  fallen  tmnks  of  trees 
(pines,  nemlock,  sproce,  and  alders)  so  obstmcted  the  way  that  we  were  compelled  to 
travel  upon  them,  passing  ftx»m  one  to  another,  seeing  the  gronnd  10  or  15  feet  below 
ns.  The  soil  was  generally  good,  and  supported  a  thick  growth  of  nnderbmah. 
There  were  flats  near  Chishnclrs  River,  bnt  tney  were  covered  with  forests. 

Tbe  conntry  of  the  western  section  is  thns  divided  longitudinally  into  a  forest  and 

f prairie  portion,  the  former  densely  wooded,  the  latter  havmg  only  scattered  oaks  and 
ines  of  forest  along  the  streams.  Tet  in  these  prairie  districts,  elevations  over  1,000 
feet  high  are  wooded  like  tbe  coast  region,  and  the  forests  extend  down  their  slopes, 
especitaly  the  northern  and  western,  nearly  or  quite  to  their  bases.  Elk  Moontain 
and  the  tJmqua  Ridges  are  thus  densely  oovered  with  forests.* 
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Such  was  the  primative  aspect  of  the  native  forests  of  this  State. 
We  have  given  on  a  preceding  page^  in  connection  with  onr  acconnt  of 
Oalifornia,  Piofessor  Newberrps  statement,  from  more  partionlar  exam- 
ination made  many  years  later.^  The  amoont  of  ft»eign  exportation  will 
be  presented  fnlly  in  the  statistical  portion  of  the  report.  The  coastwise 
trade  is  largely  to  the  San  Francisco  market;  bnt  the  amounts  ftx)m 
this  State  cannot  well  be  separated  in  these  returns  from  those  of  Wash- 
ington Territory. 

A  business  article  on  the  lumber  trade  of  the  Padfto  Ooast,  published 
at  San  Francisco  in  July,  1877,  states  that  the  lumber  shipped  to  that 
place  firom  Puget  Sound  consists  in  the  main  of  Oregon  pine,  with  much 
spruce,  rough  and  dressed,  some  eedar  and  some  maple.  The  redwood 
comes  from  Galifomia  ports.  The  ports  then  principally  shipping  to  San 
Francisco  were  Orescent  City.  Goos  Bay,  the  Columbia  River,  and  along 
up  the  Ooast  to  Victoria*  Tne  increase  in  the  amount  received  at  San 
Francisco  had  been  as  follows : 

In  1874.— 139,856,486  feet  of  Oregon  pine,  11,866,163  feet  of  rough 
spruce,  765,690  feet  of  dressed  spruce,  3,144,343  feet  of  rough  cedar, 
188,856  feet  of  maple,  1,019, 646  feed  of  redwood,  10,080,000  (nearly)  of 
rough  sugar-pine  pickets,  raihroad-ties,  telegraph-poles,  &e« 

In  1875.-163,695,426  feet  of  Oregon  pine.  Total  increase  over  1874, 
about  53,073,634  feet. 

In  1876 — 309,159,972  feet  received  of  all  kinds. 

The  carrying  trade  in  lumber  on  the  coast  required  a  capital  of  about 
$12,000,000  annually,  and  employed  a  fleet  of  123  sailing  craft,  chiefly 
sdiooners  and  sloops. 

WASHINCKrON  TEBBITOBT. 

A  correspondent  of  the  Northwestern  Lumberman,  (March  17, 1877,) 
in  speaking  of  the  timber  resources  of  Oregon  and  Washington  Terri- 
tory, says  that  four  fifths  of  the  area,  embracing  the  eastern  part,  is  an 
agricultural  region,  the  fir  timber  being  limited  to  the  mountain  ranges, 
chiefly  along  the  coast  and  on  the  streams  tributary  to  the  sound.  He 
says: 

Perhaps  the  size  of  some  of  the  trees  has  heen  oTorstated.  Perhaps  also,  the  yield 
per  acre  for  a  limited  area  has  not  heen  exaggerated,  but  the  error  lies  in  the  sapposi- 
tioQ  that  those  immense  trees  'are  the  <ntlinary  growth,  and  the  marrelons  yields  the 
averaffe  prodoction  of  the  whole  Territory.  The  timber  belt  on  Paget  Sonn^  is  about 
170  miles  long  and  30  wide,  and  of  this  not  more  than  one  third  is  timbered  with  fir, 
there  being  scarcelv  any  pine  in  Washington,  thongh  the  fir  is  a  species  of  pine.  The 
r3St  of  the  timber  is  hemlock,  vine  and  soft  maple,  alder,  and  cedar.  The  latter  is  in- 
terspersed with  the  fir,  and  will  in  time  become  valnaDle,  thongh  at  present  it  has 
little  commercial  valne  on  the  sonnd.  On  the  highlands  the  cedar  attains  a  remark- 
able growth,  and  is  smootii  and  straight-crained.  I  saw  one  tree  recently  that  meas- 
ured 63  feet  in  girth£  while  120  feet  high  is  no  nnnsnal  growth.  The  araa  of  pine,  or 
fir,  is  then  about  1,700  sections,  or  47  townships. 

Estimating  the  yield  at  25  M  feet  per  acre  as  a  fair  average,  the  Pu- 
get Sound  timber  region  would  yield  27^00,000,000  feet  of  fir,  or  about 
equal  to  the  best  estimates  of  standing  timber  in  the  lower  peninsular 
of  Michigan.  Two  grades  of  timber  are  known  in  the  trade  as  sap  and 
overgrown^  the  former  yielding  some  7  M  feet  to  the  tree,  (sometimes  not 
over  2  M),  and  the  latter  from  8  to  15  M.  The  sap  fir  does  not  grow  as 
high  as  the  other,  which  runs  to  120  feet  without  a  limb,  and  sometimes 
100  feet.    With  regard  to  future  lumbering  operations,  the  writer,  un- 

^This  account  by  Professor  Newberry  was  prepared  in  1854-^55,  in  connection  with 
Pacific  Railroad  surveys. 
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der  notice,  remorke,  that  eaeh  successive  winter  drives  the  camps  fur- 
ther back  and  ap  the  streams,  which  has  led  to  a  carefol  investigation 
of  the  facilities  for  floating  the  logs  to  the  mills,  and  here  is  found  aboat 
the  only  dark  prospect  for  lumber  operations  in  the  Territory.  There 
are  bnt  five  streams  on  the  sonth  of  the  Bound  in  a  distance  of  ninety 
miles,  on  an  average  distance  of  eighteen  miles,  the  smaller  streams  not 
being  available,  being  mountain  torrents  or  rills. 

The  amount  of  lumber  products  shipped  from  Pnget  Soand  and 
Oregon  to  San  Francisco,  in  1876,  amounted  to  125,258,520  feet  of  rough 
pine;  22,3d9,121  of  dressed;  13,307,703  of  pine  fencing;  and  372,197 
pickets.  A  considerable  businey  was  done  in  spruce,  and  474,424  feet 
of  cedar  were  delivered.  The  red- wood  trade  amounted  to  120,000,000 
feet,  and  hard  wood  to  50,000  feet. 

The  Pacific  coast  of  South  America  is  almost  wholly  dependent  upon 
our  supplies  in  Washington  and  Oregon  for  the  timber  and  lumber  used 
in  building.  In  1869,  they  were  drawing  heavily  upon  these  resources 
to  rebuild  the  wharves  and  public  works  destroyed  by  earthquakes  the 
year  before.^  England,  France,  Australia,  Ohina,  Japan,  Mexico,  and 
the  Sandwich  Islands  have  also  been  and  still  are  drawing  heavily  upon 
that  region  for  timber  supplies. 

ALASKA. 

Conflicting  accounts  of  the  forest  resources  of  this  region  have  been 
published,  some  attributing  to  it  extensive  and  valuable  forests  of  easy 
access,  while  others  deny  that  there  are  any  considerable  supplies  of  tim- 
ber in  the  immediate  vicinity  of  the  coast  and  in  the  southern  part.  A 
^^ Sketch  of  the  Flora  of  Alatika^^  by  Prof.  J.  T.  Sothrock,  presents  a  state- 
ment drawn  from  many  sources  concerning  the  vegetation  of  this  region, 
which,  if  it  does  not  afford  statistical  estimates  of  the  amount,  gives  at 
least  some  idea  of  variety  of  forest  trees  in  this  region, 

Of  the  GoNiFBB^  eight  species  are  mentioned :  the  A&iet  Oanademms^ 
A.  Merternana^  A.  Sitchemis^  A,  o^,  FiwM  CembrHj  P.  ooiitorto,  Tk^ja 
exoeUa^  and  Jun^perua  nana.  Of  the  BETULAOEiB  there  are  six  specien : 
Bttula  glandtUosoj  B.  nana^  B.  JErmaniij  Alnm  viridi*^  A.  rtifrua,  and  A. 
incana.  The  Salioaoels:  are  represented  by  18  species,  all  willows,  ex- 
cepting one  poplar,  the  Populus  balsamifera. 

The  Roeaoea^  embracing  29  species,  the  Gosnaobjb  4,  the  Oapbifoli- 
A0£^  4,  and  Mybtaob^  1,  are  represented  by  some  woody  plants  and 
shrubs,  but  none  of  them  that  are  of  importance  in  forestry.^  At  the 
head  of  Norton  Sound  a  forest  of  spruce  extends  nearly  to  the  doast,  and 
occasionally  trees  are  seen  on  the  immediate  shore.  They  are  usually 
from  20  to  ^  feet  in  height,  and  not  more  than  1  foot  in  diameter. 
Trees  80  to  100  feet  occur  at  the  lower  Kvichpak,  and  a  little  lumber 
has  been  sawn  at  Fort  Saint  Michaels.  The  Abies  Douglasii^  A.  Men- 
ziem^  A.  Thuja  gigantea^  and  Acer  macrophyllum  occur  in  British  Co- 
lumbia; and  doubtless  extend  into  southern  Alaska. 

About  the  beginning  of  the  present  century,  a  few  Sitka  spruces  were 
planted  on  an  island  in  Iliuliuk  Harbor,  Unalashka,  and  in  seventy 
years  have  become  nearly  a  foot  in  diameter.  Some  thirty  years  later,  a 
few  more  were  planted  on  another  small  island  in  the  same  harbor,  but 
with  poor  success.  With  these  feeble  exceptions,  there  has  been,  it  is 
believed,  no  attempt  at  planting  in  any  part  of  Alaska. 

I  TransaotionM  of  California,  State  AKricaltaral  Sociecy ,  1868-^69,  p.  29. 
*  Annual  Report  of  Smithtonian  InsUtuUon  1876,  p.  433. 
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SCHOOLS  OP  FORESTRY. 

The  maintenaDce  of  timber-supply  by  caltivatioiiy  implies  a  carefally- 
devised  system  of  regalations,  and  competent  agents  to  look  after  their 
application.  Hence  schools  of  forestry  have  grown  up  in  every  conntry 
in  Barope  in  which  the  general  or  local  governments  are  the  owners 
and  managers  of  woodlands,  and  a  plan  of  special  training  has  been  de- 
vised, nsnally  following  a  general  preliminary  coarse  in  some  college  or 
other  approved  school^  in  which  the  gronndwork  of  preparation  is  se- 
cored.  Besides  this,  a  practical  acqnaintance  with  the  labors  of  forest- 
planting  and  management  is  in  many  cases  required,  by  serving  for  a 
year,  or  some  other  appointed  period,  under  a  skilled  forester,  before 
entering  the  forest  school.  But  whether  this  practical  service  is  re- 
quired beforehand  or  not,  it  always  enters  into  the  course  of  the  school, 
or  follows  betbre  a  regular  appointment  is  given.  Oertiflcates  of  grad- 
uation finom  institutions  of  apjproved  rank,  or  corresponding  proofs  of 
attainment  ascertained  by  preliminary  examinations,  are  required  in  all 
cases;  and  for  those  aspiring  to  the  state  service,  certain  other  condi- 
tions, as  to  age,  nativity,  &c.,  are  usually  required.  The  sole  aim  of 
these  schools  being  to  impart  that  8X>ecial  information  which  is  needed 
in  the  planting  and  care  of  forests,  the  course  not  only  includes  the 
sciences  that  find  their  application  in  this  business,  but  the  various  de- 
tails of  administration  necessary  for  the  proper  discharge  of  these  trusts, 
including  official  correspondence,  the  making  up  of  reports,  keeping  of 
records,  and  maintenance  of  laws  and  reguUtions  generally,  so  far  as 
they  aftect  their  charge. 

The  general  tendency  of  this  special  education  is  to  impress  the  stu- 
dent with  the  responsibilities  of  his  profession,  and  to  develop  a  habit 
of  close  observation;  and  the  grades  of  promotion  that  are  generally 
b^ore  those  who  deserve  them,  present  motives  for  fidelity  and  vigilance 
that  tend  to  most  beneficial  results. 

The  history  of  schools  of  forestry  goes  back  in  Germany  more  than 
a  century,  and  in  that  country  we  find  the  oldest,  best-endowed,  and  in 
some  respects  the  best-managed  institutions  of  this  kind  in  the  world. 
There  are  at  present  nine  such  establishments  in  the  German  Empire, 
viz,  two  in  Prussia,  and  one  each  in  Bavaria,  Saxony,  Wurtemberg, 
Baden,  Hesse  Darmstadt,  Brunswick,  and  Saxe  Weimar.^ 

1  Maoh  discassioD  has  been  had  within  a  few  years  in  Germany  upon  qaeetions  rela- 
ting to  the  maintenance  of  separate  forest  schools,  or  their  union  with  the  aniversities. 
Those  who  have  taken  part  in  these  discussions,  may  be  divided  into  three  classes : 

1st.  Those  who  strongly  maintain  the  theory  that  forest  instruction  should  form  a 
part  of  the  university  course.  They  assert  that  many  of  the  sdenoea,  such  as  mathe- 
matics, physics,  chemistry,  natural  history,  botany,  dx.,  are  taught  with  ffreut 
thoroughness  at  the  universities,  and  that  it  would  only  require  certain  specialpro- 
fessors  to  adapt  the  instruction  to  the  precise  wants  of  the  student  of  forestry.  Tne 
museums,  laboratories,  libraries,  aud  otner  facilities  are  already  existing  in  these  insti- 
tutions sufficient  for  aU  purposes. 

2d.  Those  who  insist  upon  the  superiority  of  a  separate  academy  placed  in  a  forest, 
with  a  programme  of  studies  strictly  applied  to  the  subject  of  forest  culture  and  man- 
agement, with  practical  demonstrations  and  exercises,  for  applying  directly  the  pre- 
cepts of  the  lectore-roem,  in  the  actual  care  of  woodlands  in  its  various  details. 

3d.  Those  who  would  combine  the  study  of  forestry  with  that  of  agriculture.  They 
have  teachers  of  the  pure  sciences  and  something  like  a  University  organization ;  but 
still  they  have  reference  to  the  practical  application  of  their  instruction.  They  are 
generally  located  in  or  near  a  large  town,  and  do  not  have  forests  of  instruction,  but 
generally  they  have  nurseries  and  experimental  stations. 

As  an  example  of  the  first  of  these,  we  may  mention  the  Universitv  of  Giessen,  the 
Poly  technio  school  at  Zurich,  and  the  projected  arrangement  at  the  University  of  Mu- 
nich ;  of  the  second,  are  the  academies  of  Neustadt-£berswalde,  Miinden  £isnaoh, 
Nancy,  &c.,  and  of  the  third,  establishments  for  instruction  in  agriculture  and  forestry 
at  Hohenheim,  Vienna  St.  Petersburg,  and  Stockholm.  « 
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Id  the  prosecntion  of  hiqairies  for  use  in  this  report,  correspoDdence 
T?as  had  with  the  officers  of  nearly  all  of  the  schools  of  forestry  in  Borope, 
and  a  separate  account  was  prepared  from  docaments  and  information 
thus  obtained,  with  a  view  of  presenting  a  statement  of  the  organiza- 
tion of  each.  Bat  the  limits  allowed  do  not  admit  of  their  insertion, 
and  we  have  thought  best  to  give  bat  one  of  4;hese  complete.  It  is 
taken  withont  particalar  intention  of  preference  over  others,  bat  rather 
as  a  fiiir  example  of  the  general  scope  and  plan  of  these  institotions 
where  managed  nnder  the  ezolnsive  control  of  a  government,  and  up  to 
the  fallest  requirements  of  die  age.  The  remainder  must  be  reluctantly 
passed  with  brief  notices,  in  the  hope  that  faller  opportunity  may  here- 
after  be  found  for  doing  justice  to  their  merits. 

ICoyal  Fore9t  Aeademiei  a$  IleuHadt-BbermodUis  and  MUnd&n,  Ftusria.^ 

!•  KBUSTADT-EBEBSWAIiDB. 

As  earljaa  the  dote  of  the  eighteenth  oeatnrj,  there  were,  now  and  then,  at  the  XJni. 
Teraity  of  Berlin,  (if  there  happened  to  be  qoalified  persons),  leotoree  given  <ni  seienoe 
of  forests,  without,  however,  establishing  a  permanent  profess(M»hip  for  this  object,  or 
im{>o8iDg  conditions  upon  candidates  for  the  public  forest  service  for  the  completion  of 
their  studies  in  forest  Mienoe.  It  was  then  deemed  sufl9cient-  to  be  conversant  with 
the  keeping  of  aoooants,  mathematios,  and  the  science  of  natural  history,  thus  entirely 
leaving  teSmioal  education  to  be  acquired  bv  practice.  The  number,  however,  of 
qualified  employ^,  thoroughly  and  systematically  educated  with  regard  to  technical 
knowledge,  growing,  in  consequence  of  this  system,  constantly  less  and  less,  it  was 
deemed  proper  to  establish,  in  1821,  an  academy  for  forest  instruction  at  Berlin.* 

Dr.  Friedrioh  Wilhelm  Leopold  Pfeil,  then  Oherfontratk,  was  intrusted  with  the 
superintendence  of  this  institution,  which,  although  organically  not  conneeted,  entered 
into  such  asnociation  with  the  university,  as  to  employ  the  professors  and  means  of  in* 
stmction  belonging  to  the  latter,  for  teactiine  the  fundamental  and  accessory  sciences, 
while  the  lectures  on  the  principal  study  were  given  by  technical  instructors.  This 
organization,  however,  soon  proved  inadequate.  On  the  one  hand  the  mueh-extended 
study  of  the  fundamental  and  accessory  scieneee  produced  an  ii](jniions  edBfeot  upon  tlie 
principal  studies,  and,  on  the  other,  there  being  no  suitable  forests  in  the  immediate 
neighborhood  of  Berlin,  the  theoreticf^  lectures  could  not  be  explained,  nor  supplied  with 
practical  iUustration.  The  more  distant  but  unfrequent  excursions  and  forest  journeys, 
could  not  efficiently  remedy  this  inconvenience,  and  proved  insufficient  to  secure  a 
close  connection  between  the  theoretic  study  and  the  living  intuition  of  the  forest. 

On  the  superintendent's  advice,  based  upon  these  motives,  and  strongly  supported 
by  the  kind  intercession  ofv  Wilhelm  and  Alexander  von  Humboldt,  the  academy  was, 
in  1830,  removed  to  NeustSMdt-Eberswalde,  and  named  the  High  Institution  for  Forest 
Science.  In  immediate  neighborhood  of  this  place,  there  are  two  lar^  forest  districts 
which  ofifer  the  students  in  hich  degree,  a  fine  opportunity  for  becoming  ^miliar  with 
their  various  features.  Dr.  Pfoil  continued  to  act  as  superintendent,  and,  at  the  same 
time,  was  intrusted  with  the  administration  of  said  districts.  In  addition  to  Pfeil, 
who  taught  the  science  of  forestry  proper,  there  were  appointed  two  other  profoaBors, 
one  for  the  whole  department  of  natural  sciences  and  the  other  for  both  mathematica 
and  geodesy.  In  1830  a  chair  was  established  for  Prussian  iurisprudence,  with  par- 
ticular reference  to  forest  matters,  and,  in  1851,  a  second  teacher  of  forest  science  was 
appointed.  Pfeil  remained  in  his  position  as  superintendent,  till  the  fall  1856,  when 
he  was  succeeded  by  OberfinrttmeiBUfr  Grunert.  Alter  the  latter^s  resuming  his  former 
position  near  the  administration  of  public  forests,  the  direction  of  the  institution  was 
conferred  upon  Dr.  Danckelmann,  the  present  incumbent.  Since  1866  very  important 
changes  have  taken  place  in  the  organization  of  the  academy,  with  a  large  increase  in 

^  We  are  indebted  to  Dr.  J.  l>anckelmann,  the  -director,  for  the  historical  sketeli,  a- 
translation  of  which  is  here  given,  as  also  for  a  series  df  documents  relating  to  exami- 
nations and  other  matters  conoemiog  the  forest  service  of  Prussia. 

'  It  is  said  that  in  consequence  of  continual  discussions  with  Hartig  and  Beuss, 
directors-general— Pfiel  desired  to  liave  the  forestry  department,  in  which  ne  was  a  pro- 
fessor, removed  from  Berlin ;  and  that  by  the  aid  of  the  two  Hnmboldts  he  interested 
the  ministry  in  his  behalf,  and  finally  succeeded  in  obtaining  the  transfer.  Notwith- 
standing this,  those  who  are  destined  for  the  superior  functions  of  inspection  and  con- 
versation, must,  besides  their  two  year«  and  a  half  at  the  school,  follow  a  course  of  some 
years  at  the  university.— (iSee  Revue  dee  Eaux  et  Farfte,  May,  1876. 
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noinber  of  inftrnotors.  At  present,  there  are  offldatiDg  at  the  aoademy,  beeides  tbe 
director,  who  oocapies  the  first  ohair  for  forest  scieDce,  two  more  teachers  of  this  sci- 
ence, a  teacher  of  mathematics,  physics,  mechanics,  and  meteorology,  one  of  chemistry, 
mineralogy  and  geognosy,  one  of  botany,  one  of  Bo51ogy,  and  one  of  Jnrisprodenc^ 
and,  in  addition,  a  royal  chief  forest  officer,  as  assistant  teacher  of  constmction  oi 
roadSj  geodesy,  and  plan-drawing,  and  also  a  chemist  as  assistant  teacher  of  geology. 

As  it  may  afford  some  interest  in  mentioning  the  number  of* hoars, assigned  daring 
the  flye  tenn-times  to  the  different  lectaree,  we  give  the  following  table : 


Fandamental  teteiiMS. 


Friiielpalad< 


Seooodsrj  aoienoes. 


OttJeots  of  inttmotloo. 


Oltfeoto  of  faMtmotloiL 


OtOooU  of  inttractiim. 


XATUSAi.  scmicis. 

Qenonlaiidiheorettoobioi- 

ittry 

Spedal  inormnic  and  or^ 

oaDie  obemwtry  spplitd. . 
Pnysiofl  and  meteorology  .. 
Hinenlogy  and  geognoay . . 
Peflnitlon  of  minerala  and 

Toeka 

Boviewa  for  inorgank  nat- 

oralscienoea , 

Botany  in  general,  and  tor- 

oat  Dotany  in  particalar  . 
Anatomy  of  planta,  Tegeta- 

blepbyalologywDd      '  " 

Mioroaoopy 
Botanical  re 
Botanical  excnrsiona,  eaob 

two  and  a  half  hours 

General  soology 

Vertebratea 

iJDTertebratea,  with  apedal 

refarenee  to  foreat  inaeeta . 
Zoological  preparations . .  • 

Zoologloal  reviews 

Zoologioa!  excnrsiona,  each 

three  boors 

Total  natural  soienoea. . 

MATHB1CA1ICB. 


Cnltivation  of  forests 

Forest  implflmenta 

Geograph  forest  botany. . . 

Protection  of  forests 

Forest  nsnfroot  and  tech- 
nology  

Forest  surveying.... « 

Appraising  ibrests 

Calculation  of  the  value  of 
forests  and  foreat  statis- 
tics 

Administration  of  forest 
and  banting ............ 

Redemption  of  rlgbta  of 
usage 

Forest  history 

Forest  statistics 

Beview  of  various  ibrest 
matters 

Examinations 

Forest  excursiovis,  each 
four  bonis 

Total 


980 


Interest  and  rent  acoonnt. . 

Wood-measuring 

Hathematioal  reviews  and 
esereises ...... .......... 

Surveying  and  leveling  ex- 
ercises, each  four  hours  . . 

Plan-drawing  exerdses,  two 
andahalf  hours 

Total  matbematles 

■OOHOMIOAL  schncis. 

PabUeeeonoaiyandflnaaoea 

Total  sum  of  hours  for 
fhtiiiftinflTitfti  tdenoes 


840 

1% 
SO 
90 

M 

108 
80 


JUBnPRUDIHCI. 

CivUlaw 

Criminal  law 

Civil  and  criminal  law- 
suits and  oonstitntional 
rights 

Jurispnidenss..... 

Total 

Constmction  of  roads 

Hunting 

Shooting  exeroissSk  two 
boors  each , 

Total  sum  of  hours  for 
secondary  seleneea .. 

Grand  total 

Percentage  of  fiindamen- 
tal  sciences 

Percentage  of  pilnoipal 
sciences 

Percentage  of  seoondary 
sciences 

Average  per  inotmotlon 
week  (91  in  winter,  17 
during  summer) : 

^=9a5  hours,  or  per 

day,  4. 9  booia. 


40 
98 


180 


33 


340 

9,<^ 

50 
3f7 
13 


440 
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It  to  interesting  to  stndy  by  what  phases  the  oonrse  of  instractlon  has 
the  origin  of  thU  school  to  1873.    They  have  been  as  follows : 

Number  ofhmr%  devoted  to  inetruoikm. 


passed  from 


Two  years' eoime. 

Course  of  two 
yearsandahalfl 

1834.*3«. 

1844.'4flw 

laoo-'sa: 

187J-»73w 

Honra. 

Percent. 

ELoora. 

Percent. 

Hooxa. 

Peroent. 

Hooxa. 

Peroent. 

Inorgaaio  nfttnna  history.. 
BotAoy 

188 
396 
3S6 

6 
18 
15 

168 
354 
339 

6 
14 

18 

990 
34S 
339 

8 
19 
11 

988 

944 

308 

11 
9 

Zoology  ..«..•.•••••.-..... . 

19 

Total  oAtoralhlitoiT.. 

910 

30 

854 

38 

900 

31 

810 

3S 

Boonomical  soieDOM 

406 
54 

19 
9 

613 
36 

94 
1 

698 
36 

96 
1 

446 

48 

17 
1 

Total  for  the  ftmda. 
mental  idenoea .,.,.. 

1,370 

SO 

1,508 

S3 

1.634 

58 

1,398 

to 

Law,  forest  eoomooy 

614 

38 

904 

30 

9S9 

35 

980 

37 

Law 

. 

159 

6 

179 

6 

leo 

39 
89 
96 

7 

1 

nantinx 

40 

9 

40 

1 

40 

1 

1 

Exeroisewith  gun 

4 

Total  for  aooeaeoiy  In. 
strootioii 

40 

9 

199 

7 

919 

7 

940 

IS 

Oeneral  total 

3,934 

100 

9;  604 

100 

9,638 

100 

9,648 

100 

Time  of  teaching  per  day .. 

4.8 

4.8 

&9 

' 

4.8 

A  fact  to  dereloped  by  this  table  which  is  noticed  in  many  other  institntions,  that 
the  two  years'  course  had  become  crowded  by  the  nnavoidable  development  of  new 
stndies,  so  that  before  the  enlargement  to  five  semesters,  the  recitations  and  exercises 
occnpied  6.2  hoars  each  day,  besides  the  time  ffiven  to  stndy.  This  reqairement  was 
too  much,  and  coold  not  fail,  if  con  tinned,  to  hrinff  lassitude  and  inattention.  The 
coarse  of  law  was  introdnced  in  1844,  and  that  of  rorest  constrnctions  in  1873.  Pro- 
fessor Mathien,  of  Nancy  f  from  whose  article  in  the  Beene  dee  Baux  et  FotMm  1874, 
p.  155  the  aboTc  table  is  cleriTed),  remarks  concerning  the  more  recent  addition  of 
studies  as  follows : 

<<  We  wonld  specify  among  other  subjects  recently  added  to  the  programme  of  studies 
at  Neustadt-Eberswalde,  microscopic  examinations  of  vegetable  tissues,  a  general  knowl- 
edge of  the  lower  organizations,  which,  from  their  narasitic  habits,  are  a  determinate 
cause  of  a  great  number  of  maladies  in  plants  and  animals,  and  which  are  likewise 
agents  in  fermentation.  Furthermore,  we  might  specify  the  elemeuts  of  organic  chem- 
totry,  which  are  indtopensable  to  an  undeistanding  of  the  laws  of  vegetable  physiology ; 
some  ideas  of  forest-statistics,  one  of  the  principal  and  most  urgent  of  the  desiderata 
of  every  well-ordered  administration ;  a  glance  at  the  htotory  of  forests,  and  of  the 
various  phases  through  which  the  sciences  relating  to  it  have  i>aesed ;  and,  finally,  the 
elements  of  meteorologv.  which,  by  setting  the  forest  agents  to  the  pursuinj^  of  obser- 
vations of  thto  kind,  will  lead  us  to  a  certain  knowledge  of  the  influence  stiU  so  con- 
troverted, as  to  the  influence  of  the  forests  upon  the  climate  of  a  country,  and  upon 
the  delivery  and  maintenance  of  the  sources  ot  supply  of  the  water  which  fertilizes  it. 
All  these  new  ideas  are  doubtless  useful,  and  may,  without  difficulty,  be  included  la 
our  coarse  of  forest  instractlon." 

Since  1872,  the  principal  station  for  experiments  relating  to  forest  matters  in  Prussia, 
en  whicfa  there  to  conferred,  at  the  some  time,  the  management  of  the  transactions  of 
the  Association  for  German  Experimenal  Stations  relating  to  Forest  Matters,  is  connected 
with  the  academy  at  Neustadt-Eberswalde  in  this  way,  that  the  latter's  snperintentient 
is  also  the  director  of  the  principal  station,  and  that,  under  hto  direction,  the  instmctots 
of  the  academy  are  elaborating  the  difibrent  divisions  of  the  experimental  work,  via, 
tbe  forest  technical,  the  chemical,  physical,  the  meteorological,  tne  zodlogical  observa- 
tions, and  also  what  relates  to  physiology  of  plants. 

This  opens,  on  one  hand,  a  large  field  of  scientific  researches  to  the  teachers,  putting 
at  their  dtoposal  new  teaching  matter,  flmd  givesi  on  the  other  hand,  to  students  the 
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opportonity  of  stodying  how  to  prepare  the  acientiflo  solotioii  of  tntereetiDg  and  impor- 
tant problems,  and  of  taking  their  own  share  in  the  respective  elaborations.* 

The  results  of  active  instruction  at  this  academy  daring  the  forty-six  years  of  its 
toistenoe  are  highly  satis£Aotory.  Almost  all  the  Pmasian  employ^  near  the  adminis- 
tration of  public  forests— without,  however,  counting  those  from  the  provinces  added 
to  Prussia  in  1866,  and  who  entered  Into  Prussian  service--owe  their  perfection  in 
forest  science  to  this  academy.  Besides  a  considerable  number  of  private  forest  officers 
and  forest  proprietors  of  the  country  have  here  acquired  the  necessary  skill  in  admin- 
istering their  own  forests  or  those  committed  to  their  charge.  Finally,  many  foreign- 
ers have  applied  themselves  at  this  academy  to  the  study  of  forest  science.  The  fol- 
lowing table,  showing  the  annual  number  of  students  from  1^^  to  1876,  may  be  of 
good  service  in  Judging  of  the  academy's  operation : 

AUendaiux  at  the  Forest  Aoadem^  of  Neustadt-Bheretpalde, 


Semeeten. 

Tears. 

Tears. 

Years. 

Somestcn. 

Yean. 

1 

1 

1 

1 

1 

1 

1 

1830 

39 
30 
S3 
38 
86 
36 
36 
33 
40 
45 
40 
40 

36 
89 
93 
31 
30 
29 
33 
39 
41 
40 
34 
45 

1848 

1843 

1844 

1845 

1846 

1847 

1848 

1849 

1850 

1851 

1838 

1853 

87 
51 
51 

59 
66 
71 

68 
78 
84 
80 
81 
84 

43 

48 

47 

63 

65 

73. 

81 

63 

86 

85 

80 

84 

1854 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1863 

1863 

1884 

1865 

84 
83 
63 
57 
73 
68 
44 
53 
47 
33 
96 
57 

84 
76 
65 
64 
67 
54 
51 
55 
38 
33 
43 
59 

1886 

1867 

1868 

1869 

1870 

1871 

1873 

1873 

1874 

1875 

1876 

Average. 

66 
73 
93 
64 
66 
63 
61 
57 
68 
68 
66 

45 

iSi..:i:i:!! 

79 

1833 

63 

67 

1833 

1834 

1835 

1836 

63 

53 
45 
SO 
50 

W37... 

1838 

1839 

1840 

1B41 

57 

54 

(a)  Closed  oo  aooonnt  of  war. 

This  i^laoe  is  about  twenty-four  miles  northeast  of  Berlin.  There  is  connected  with 
it  a  drying-house  for  seeds,  extensive  seed-beds  and  nurseries,  specimens  of  trees  in 
great  variety  for  botanical  study,  including  many  of  the  rarer  kinds,  and  a  museum 
nch  in  specimens  of  birds,  animals,  and  insects  found  in  forests,  very  neatly  arranged 
in  cases.* 

'  The  division  of  these  experiments  among  the  different  officers  of  the  academy  is  as 
follows:  Forest  division,  Forstmeister  Bernhardt;  meteorolo^.  Prof.  Dr.  MQttrich; 
chemical  and  physical  division,  Prof  Schtllz ;  vegetable  physiology,  Prof.  Dr.  Hartig ; 
zoology,  Prof.  Dr.  Altnm.  Oberforste-candidate  Eberts  assists  in  the  forest  division^ 
Forstmeister  Gerdinff  is  assistant  in  the  meteorological  division. 

*  Captain  Campbell  Walker,  now  chief  conservator  of  forests  in  New  Zealand,  in  writ- 
ipg  an  account  of  a  visit  to  this  place,  concerning  the  arrangement  of  the  museum, 
&C.,  says: 

*'  Where  an  animal  or  insect  does  damage  to  trees,  specimens  of  the  branch,  bark,  leaf, 
wood,  or  cone  in  a  healthy  state,  and  after  being  attacked,  are  exhibited  close  to  each 
other,  so  that  the  student  can  see  at  a  glance  the  nature  of  the  damage,  and  connect 
it  with  the  animal  that  causes  it.  Thus  we  have  squirrels,  rats,  beavers,  and  mice  set  up 
so  as  to  represent  nature,  gnawing  at  tbe  barks,  grubbing  at  the  roots,  &c.  Insects  are 
shown  in  the  several  stages  of  their  existence,  larva,  chrysalis,  caterpillar,  or  moth,  with 
their  ramifications  in  the  stems  or  branches  of  the  tree.  These,  with  specimen  blocks 
ad  almost  aU  descriptions  of  timber,  form  a  most  instructive  and  interesting  collection, 
in  which  much  time  could  be  spent  with  advantage. 

''Nothing  struck  me  as  more  remarkable,  than  the  extent  and  varied  nature  of  tho 
studies  required  from  forest  candidates  or  probationers  in  Prussia,  and  the  number  of 
years  they  are  contented  to  spend,  first  in  stud^^ing,  and  then  in  waiting  for  an  ap- 
pointment. The  would-be  Oberf&nter,  which  is  the  lowest  of  what  we  would  call  the 
'  eaEctte  appointments,'  must,  after  passing  certain  terms  at  a  government  school  of 
the  first  class,  spend  a  year  with  an  OberforBter  in  a  Rcvier^  and  then  pass  an  exami- 
nation at  a  forest  academy,  and  an  examination  in  scientific  forestry,  land-surveying, 
^tc.,  on  pas^g  which  the  pupil  becomes  a  ^Forvikandidat;^ — then  another  two  years 
of  practical  study,  during  at  least  nine  months  of  which  he  must  Actually  perform  the 
dutiea  of  a  forester^  after  which  oomos  the  final  government  examination,  on  passing 
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IL  BOYAL  FOBSST  AGADBMY  AT  Mt^MDBN. 

This  was  inangarated  April  27,  1868,  ander  Dr.  Gnstay  Heyer,  as 
director,  and  is  subject  to  the  general  sapervision  of  the  Ministry  ci 
Finances.  The  statntes  and  regulations  are  the  same  as  at  Keustadt- 
Eberswalde.    The  attendance  since  1868  has  been  as  follows : 


Ymts, 


Summer 
■emesteor. 

Winter 
Bemeeter. 

44 

60 
tt 
64 
81 
88 

89 
61 

75 
78 

74 

1868, 
I860 
1870 
1871 
187-2 
1873 


1874 

1875 

1876 

Awtngp 


Bayal  Central  Forest  Academy  at  Asehaffenburg  (Bavaria). 

A  former  forest  institute,  (dissolved  in  1832),  was  newly  organized  in 
1845,  under  the  Bavarian  Ministry  of  Finances.  Course,  two  and  one- 
half  years.  On  the  30th  of  March,  1874,  the  government  decided  to 
unite  this  school  with  the  University  of  Munich,  but  the  necessary 
appropriations  for  carrying  this  into  effect  had  not  been  made  at  the 
time  of  our  receiving  returns.  A  memorial  volume  relating  to  this 
school  has  been  published.  GK>od  service  has  been  done  to  science  by 
experiment  and  observation  at  this  station. 

Royal  Saxon  Forett  Academy  at  Tharand. 

The  germ  of  this  school  began  at  JZillbach,  where  in  1786,  Heinrich 
Gotta  began  to  teach  forestry.  In  1795,  it  became  more  formally  au 
institution  of  learning,  and  in  1811  it  was  removed  to  Tharandt.  In 
March.  1816,  it  became  a  public  institation.  In  1830  a  department  of 
agriculture  was  annexed,  but  in  1870  this  was  removed,  and  it  has  since 
remained  a  school  of  forestry  only.    From  the  ample  details  received 

wbiob  he  enters  the  srade  of  OheffSnter-kmmdid^  The  dififerenoe  between  the  two 
examinations  is  explained  to  be,  that  the  fint  teeta  the  candidate's  knowledge  of  tbeo- 
retioal  forestry  ana  cognate  sciences,  while  the  latter  tests  bis  ability  to  apply  what 
be  has  learned,  and  capability  for  employment  as  Ghtrflrniim'  and  in  the  higber  grades. 

''After  passing  the  final  examination,  the  OhwfinierAMmdkiaX  is  employed  as  an  as- 
sistant in  the  academies  and  control-offices,  in  making  forest-ennreys  and  workf ng- 
plans,  and  sometimes  acting  in  charge  of  a  JSaoisr,  recemng  certain  dailv  cor  weel^ 
allowanoes  while  so  employed.  After  five  or  six  years  of  tiiis  probation,  he  may  locdc 
forward  to  being  permanently  appointed.  Thns  we  have  at  least  five  years  spent  in 
stndy,  and  another  five  years  in  probation,  the  former  withont  pay  and  tbe  latter  only 
with  meager  allowances  while  aotoally  empli^ed,  before  the  woold-be  fbrest-offloer  is 
installed ;  and  tbe  time  is  |^nerally  mach  longer.  Tet  so  great  is  tbe  desire  for  gov- 
ernment service,  and  particularly  forest-service,  in  Pmssia,  and  indeed  in  C^ennany 
generally,  that  there  is  no  lack  of  oompetitoTS." 

It  is  stated  from  information  a  few  years  ago  that  there  were  not  less  than  3S  barons 
or  baronets  who  boldappointments  in  tbe  crown-forests  of  Prossia.— <i?roiMi's  Akoel  </ 
J'orcaffw  in  Ewnme.  1877,  p.  11.) 

The  library  of  this  institation  has  apnblished  catalogne  which  shows  2,349  titka. 
The  collection  of  woods,  by  Dr.  Robert  Harting  (third  of  the  name),  a  professor  at  tbe 
school,  is  prepared  as  blocks  abont  a  foot  long,  representing  an  entire  section  of  the 
trunk  with  the  bark  on.  They  are  ont  longitodinallv  into  three  pieces,  of  which  one 
section  is  through  the  center,  and  another  parallel  with  this  and  of  oonrse  tangent  to 
some  of  tbo  circles  of  growth.  One  side  shows  tbe  natural  wood  and  tbe  other  a  var- 
nished surface,  and  the  three  are  onited  by  hinges, so  as  to  open  and  oloee  Uko  a  book.- 
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from  the  director,  Dr.  J.  F.  Jadeicb,  we  can  only  insert  the  following 
tables  of  attendance : 


Voreetiy  depMtmoDt 

Agrlimltana  department. 

P«iioda. 

Saxon. 

Vonlga. 

Saxon. 

Fbreign. 

i 

1 

1 

§ 

i 

1 

1 
1 

1 

1 

< 

1 

1 

-5 

1816-'S9 

65 
48 
37 
38 

S5 
9 
10 
IS 

37 
94 
S5 
91 

86 
85 

88 
47 

11 
10 
14 
81 

88 

17 
83 
30 

1830-'45 

83 
18 
90 

3 
3 

4 

IS 
8 
11 

81 
15 

46 

1 
8 
9 

14 

18M.*61 

6 

1851»'65 

83 

Whole  period 

•5 

9 

87 

47 

10 

SS 

83 

3 

11 

46 

1 

19 

Sommer  eemeater. 


Foreetry  depart* 


hi 
III 


Agrionltoral 
department 


TotaL 


I 


Winter  eemeater. 


Forestry  depart- 
ment 


Baxena. 


Agrionltnral 
department. 


TotaL 


I 


1866.. 
1867.. 
1868.. 
1869.. 
1870.. 
1871.. 
1979.. 
1873.. 
1874.. 
1875.. 


96 


19 
93 
95 
96 
t)dO 
99 
95 
30 
34 
45 


88 
101 
86 
58 
49 
55 
61 
53 
63 
75 


BOYAL  AaEIOUI^TURAL  AKD  FOBBSTAL  AOADBMY   OP  WUBTEMBBBai 

AT  HOHBNHEIM. 

This  institntion  was  founded  Jaly  2,  1818,^  and  was  reorganized  Sep- 
tember 9, 1865.  It  embraces  a  vwy  full  course  of  iustructioD,  both  in 
agriculture  and  forestry,  and  is  under  the  care  of  the  Ministry  of  Edu- 
cation and  Beligion.  It  is  located  at  a  place  about  two  hours'  ride  from 
Stuttgart,  in  premises  once  a  princely  residence,  with  a  superb  park  of 
eight  hectares^  containing  many  grand  old  trees  and  extensive  gardens 
filled  with  native  and  exotic  trees  and  plants.  It  has  connected  with  it 
315  hectares  of  land  devoted  to  agriculture,  and  2,200  hectares  are  given 
to  forestry.  Its  collections  are  extensive  and  valuable,  and  it  has  ex- 
perimental stations  for  prosecuting  agricultural  and  forestal  observa* 
tions,  including  meteorology. 

Besides  a  director,  it  has  nine  regular  lecturers,  seven  adjunct  pro- 
fessors, two  reviewers,  and  one  assistant,  and  the  course  embraces  five 
semesters,  or  two  years  and  a  half.  The  time  for  completing  the  course 
is,  however,  not  fixed,  and  may  be  finished  in  less  time,  if  attainments 

I  lo  the  begiDDioK  there  were  two  separate  iostitatioDS,  both  fonnded  in  ISIS,  and 
nnlted  June  29;  1820. 
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are  shown.  The  object  of  the  academy  is  to  impart  a  thorough  practi- 
cal and  professional  education  to  those  who  are  to  become  the  owners  or 
managers  of  estates,  and  to  fanners  and  foresters  in  pnblic  or  private 
service,  and  to  enable  them  to  become  champions  of  progress  among 
their  colleagues  in  business.^ 

FOBESTBT  IN  TUB  UNIVEBBITV   OF  Xt^BINOEN. 

Since  1817,  the  University  of  TUbingen  has  had  a  chair  of  agriooltnre 
and  forestry  in  its  facnity  for  state  economy.  It  has  for  its  object  to 
furnish  students  with  the  knowledge  necessary  for  employment  in  finan- 
cial and  administrative  affairs,  and  therefore  only  the  more  important 
points  of  information  are  presented  in  the  lectures,  but  they  penetrate 
deeper  into  the  spirit  of  the  different  systems  of  agricultural  and  forestal 
economy,  with  the  view  of  pointing  out  the  motives  concerned,  and  in 
this  manner  of  rendering  their  relations  to  flnanciid  matters  and  to  the 
public  interests  more  fidly  understood.' 

POLYTBOHNIO  SCHOOL  AT  CABLSRUHE,  BADEN.' 

This  school  (established  in  1832)  has  a  department  of  forestry  at 
which  from  30  to  45  students  attend,  of  whom  aibout  one-fiftii  are  for- 
eigners. 

FOBEST  INSTITUTE  IN  THE  tJNIYEBSITY  OP  OIESSBN. 

A  separate  school  of  forestry  was  established  at  Oiessen,  in  Hesse- 
Darmstadt,,  by  an  ordinance  dated  March  24,  1825,  and  on  the  14th  ci 
June,  1831,  it  was  united  with  the  **Ludewigs  UniversitSt,"  of  that 
place,  of  which  it  forms  at  present  the  fourteenth  department.  It  is 
under  the  supervision  of  the  university  authorities  and  of  the  minister 

^An  aocoQDt  of  this  aoadomy  at  Hohenheim  is  ffiven  in  detail  lu  the  pnblication  re- 
lating to  the  Dioeting  of  Ckrman  agricoltariBte  andforeetere  at  Stattgart  iu  1842,  under 
the  title  of  **Die  K&nicliohe  WUriernhdrgmhe  Lehranutalt  f&r  Land-  und  ForatwirAatii^ 
in  Hohenheim";  also  In  a  pablioation  in  1863,  "Die  Land- und  Foreiwirtheeh^ftlitie 
Akademie,  Hohenheim,"  and  in  the  published  aooonnt  of  the  semi-centennial  celebra- 
tion of  the  institntion,  held  November  20, 1868,  under  the  special  title  of  **Ge»ehiehU 
lichi8  Uber  die  Land-  wnd  Foratwirtheoht^Uche  Akademie,  Hohenheim.  von  Prof^aar  Dr.  F. 
FleiadherJ*  A  concise  notice  is  also  given  in  a  pamphlet  prepared  for  the  Vienna  exhi- 
bition of  1873,  "Der  H&here  Landtcirthaohc^liche  Unterricht  in  WUrtemherg,"  by  Piofl 
Walter  Fnnke.  An  aooonnt  of  the  organization  of  this  academy  is  also  given  in  The 
Journal  of  Foreatrjff  i,  p.  80,  in  an  article  written  by  the  Bev.  J.  Croombie  Brown,  ULD^ 
which  was  also  separately  published. 

Professor  Mathien,  of  Nancy,  in  describinfjp  this  institution,  sa^s:  ''The4ittle  king- 
dom of  Wnrtemberg,  with  scarcely  two  millions  of  inhabitants,  has  spared  nothing  in 
providing  it  with  whatever  could  contribute  to  the  success  oi  instruction  or  to  the 
progress  of  science.  This  truly  liberal  spirit  has  led  to  the  establisliment  of  magnifi- 
cent agricultural  galleries,  where  we  find  collected,  to  the  number  of  sixteen  hundred, 
the  various  tools  and  macuines  employed  in  labors  of  the  field ;  elegant  rooms  fiUed 
with  forestal  colkctions,  implements,  woods,  and  various  products ;  cabinets  in  botany, 
z>51ogy,  mineralogy,  and  geology;  instruments  for  nse  in  studies  of  physios  and  for 
geodesy ;  a  station  for  experiments  concerning  woods,  and  another  lor  meteorologT. 
its  library  numbers  5,500  volumes,  and  its  reading-room  contains  numerons  periodioua 
in  all  languages,  of  which  49  were  scientific,  agricultural,  or  forestal  journals,  and  35 
"were  of  the  political,  literary,  or  illustrated  oiBaaJ^^Bevue  dea  £aux  ei  Foriu,  1874, 
p.  194.) 

'This course  of  instmotion  would  present  little  of  interest  in  the  practical  business 
of  the  forester,  as  compared  with  the  abundant  iacilities  and  broad  plan  of  eduoatioo 
afforded  at  the  school  at  Hohenheim.  Many  of  the  students  of  the  latter  find  it,  how- 
ever, to  their  advantage  to  attend  for  some  time  the  lectures  of  the  university  for  the 
purpose  of  gaining  a  iuWer  knowledge  of  the  auxiliary  sciences. 

*The  requirements  for  admission  are  as  follows:  Citizens  of  the  state,  who  wish  to 
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of  the  interior.  The  corps  of  instraotion  eoDsists  of  a  director,  a  pro- 
Tisiouai  aeaistanty  and  a  saperiutendeQt  of  the  garden.' 

DUCAL  POLYTECHNIC  SCHOOL  OF  BBUHSWICK. 

The  daoal  OoUegium  Oarolimtm  was  foanded  in  1745  by  the  Dake 
Gharles  I,  as  an  institution  intermediate  between  the  gymnasinm  and 
the  university.  It  was  essentially  a  polytechnic  school,  and  the  first  of 
its  kind  in  the  world.*  In  1835  it  modified  to  meet  the  requirements  of 
science.  According  to  a  plan  of  studies  arranged  in  April,  1872,  the 
course  of  instruction  was  arranged  in  five  special  departments,  of  which 
forestry  is  the  sixth.  The  latter  was  rearranged  in  October,  1875,  by 
extending  the  course  of  instruction  from  two  years  to  two  and  a  half, 
to  enable  the  students  to  devote  the  first  half  year  to  the  preliminary 
studies  necessary  for  their  practical  apprenticeship  of  a  year  and  a  half 

eater  the  State  foieetiy  seryioe,  after  attendiog  a  foil  coarae  at  the  gymDaBinm,  are 
admitted,  and  mast  pase  through  a  course  of  foar  years,  of  which  the  first  two  are 
devoted  to  those  fandamental  and  auxiliary  studies  which  do  not  relate  directly  to 
forest  science,  but  which  serve  as  a  preparation  for  the  remaioing  two  which  embrace 
the  forest  course  proper.    Foreiffners  may  attend  the  first  two  years  or  not,  as  they 

g refer.  The  least  age  of  admission  is  17  ^ears.  At  the  close  of  the  second  year  the 
tate  students  must  pass  an  examination  in  natural  philosophy  and  mathematics,  and 
if  they  foil  they  are  allowed  one  more  trial.  This  examination  entitles  them  to  enter 
upon  the  last  two  years  of  special  forest  studies  in  which  they  are  taught  agriculture, 
forest  Jurisprudence,  and  the  higher  mathematics,  when  they  are  a^in  examined,  ana 
if  passed,  are  qualified  for  a  place  in  the  state  service.  The  examination  at  the  end 
of  the  first  two  years  is  by  the  professors  of  the  iK>lytechnic  school,  and  the  final  one 
by  the  forest  directors,  a  person  skilled  in  law.  a  prc^essor  of  agriculture,  one  of  forest 
management,  and  two  professors  of  mathematics. 

Afber  passing  all  examinations  the  candidate  is  assigned  to  the  general  district  for* 
esters  as  an  assistant,  to  enable  him  to  become  practi^ly  acquainted  with  his  duties, 
and  he  receives  a  tract  of  forest  to  manage.  After  six  to  ten  years,  according  to  the 
nnmber  waiting,  he  gets  a  position  as  general  district  forester.  The  number  of  theee 
districts  in  Baden  is  at  present  110,  and  about  four  of  these  appointments  are  made 
annually.  The  Forestry  Direction  has  its  seat  in  Carlsmhe,  and  is  composed  of  six 
members,  who  are  inspectors. 

The  aids  to  instruction  at  this  forest  school  are  a  valuable  collection  of  objects  per- 
taining to  the  subject,  a  chemical  and  physiological  laboratory,  to  which  a  greenhouse 
is  annexed,  and  a  forest-garden. 

The  area  of  forests  in  Baden  is  510,924  hectares  (1,302,49S  acres). 

^  The  fundamental  and  auxiliary  sciences,  mathematicAL  natural  scienoes,  chemistry, . 
jigriculture,  law,  &c.,  are  taught  by  other  professors  of  the  nniversi^,  while  those 
studies  that  immediately  relate  to  forestry  come  within  the  care  of  this  special  depart- 
ment. These  include  the  encyclopedia  and  methodology  of  forest  science,  in  connec- 
tion with  a  hist<n1cal  introduction,  and  special  consideration  of  forest  statistics  (for 
foresters,  financial  economists,  and  agriculturists),  forest  protection,  forest  economy, 
and  forest  technology  in  connection  with  excursions,  sylviculture  with  exercises  aud 
excursions,  forest  administration,  regulation  of  forest  reserves,  and  state  forest  economy. 
These  are  under  the  care  of  the  director.  The  laying  out  of  wood-roads,  with  demon- 
strations and  exercises,  including  calculations  of  the  value  of  forests,  surveying,  meat»- 
urement  of  woods,  &c.,  are  taugnt  by  the  assistant,  Prof.  T.  Lorey,  and  are  illustrated 
bypractical  exercises. 

Tne  academic  forest-garden  occupies  six  hectares,  and  Qiessen  and  Schififenburg  for- 
est-reviers  in  the  neighborhood  a£ford  opportunities  for  practical  study.  The  course  of 
instruction  extends  through  two  years.  Two  excursions  are  made  weekly,  at  which 
the  sul]ject  of  the  lectures  is  practicallv  illustrated,  and  the  various  operations  of 
sylviculture  are  shown.  Besides  these  tnere  are  Journeys  of  one  or  two  weeks  at  a 
time  in  summer,  under  the  guidance  of  one  of  the  teachers.  The  students  of  the  forest 
.institute  enjoy  the  same  rights  as  those  of  the  university.  The  usual  certificates  as  to 
age,  residence,  previous  attendance  at  a  gymrasium,  or  an  institution  of  similar  grade, 
are  required.    Foreign  students  are  expected  to  have  a  suCDcient  amounc  of  prepara- 

*The  Real  Academy  of  Vienna  begun  in  1770;  the  Polytechnic  School  at  Pans,  in 
1795 ;  the  Royal  Polytechnic  Land  Institution,  at  Prague,  in  IBIO,  and  the  Polytechnic 
Institution  at  Vieniia,  in  1815. 
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in  the  forests.  This  is  followed  by  an  anintemipted  theoretical  ooarae 
of  two  years.    The  need  of  this  change  had  been  for  some  time  felt.^ 

The  aids  to  edacation  in  this  department  are: 

(1.)  A  collection  of  instrnmeots  employed  in  forestry;  implements  for 
wood- working;  measuring  instruments;  models  for  technical  work  in 
wood-prodncts;  making  of  c<MEd-pits,  drying-ovens,  and  coal-kilns,  Ac; 
a  collection  of  hunting  implements  and  apparatus. 

(2.)  A  forest^garden  of  10  waldmorgen  (8|  acres),  near  Biddagshausea* 

GRAim  DUCAL  FOREST  SCHOOL  AT  SIBENACH,  8AXB-WBIMAB. 

This  institution  was  founded  in  1806  by  the  late  Obarforstrath  Eonig, 
at  first  as  a  private  enterprise  at  Buhla,  but  in  1830  it  was  adopted  as  a 
state  institution  and  has  since  been  under  state  controL 

Forests  for  instruction,  Eisenach,  Wilhelmsthal,  fuid  Bnbla.  The 
course  of  instruction  embraces  two  years.  In  the  forestal  lectoces,  ex- 
cursions,  and  practical  exercHses  of  the  summer  semester  foreign  stodeats 
of  forestry  may  participate. 

FOBEST-EDUCATION  IN  AUSTRIA. 

The  present  organization  in  Austria  provides  three  grades  of  institu- 
tions for  instruction  in  forestry,  viz :  The  Imperial  High  School  of  Ag- 
riculture and  Forestry  at  Vienna,  Middle  Schools,  and  Lower  Schools.' 

tory  edacatton,  bot  are  not  required  to  bring  the  oertificatee  like  thoee  expected  ficom 
natire  HessiaoB.  The  stataiiee  of  the  UDiversity  preecribe,  in  detail,  the  examinations 
to  be  paeeed  for  literary  degrees,  but  oar  limits  will  not  permit  ns  to  indnde  them  in 
this  connection. 

Native  Hessians  must  bear  two  examinations,  the  preliminary  and  the  departmental. 
The  first  of  these  comprises  mathematics,  indading  algebra,  geometry ,  and  the  ele- 
■     *  8,  in  3u  " 


ments  of  differential  and  integral  calcnlns^  physios,  in  eluding  meohanios,  and  chem- 
istry, and  may  be  passed  by  the  student  without  reference  to  the  duration  of  his  at- 
tendance at  the  universitfy.  The  departmental  examination  comprises  every  branch 
of  forestal  science,  besides  botany,  national  economy,  and  agriculture. 

We  are  indebtea  to  Dr.  Bichard  Hess  (director  since  1868)  for  documents  and  other 
information  relating  to  this  institution.    The  attendance  has '  been  as  follows 
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>  Ueber  den  FonUioken  Unierrieht  an  potyteoknitohm  Lehranataten,    J?ro«fi«dM^*  18G8. 

3  In  1833  a  forest  academy  was  established  at  Mariabrunn,  the  premises  occupied  being 
an  old  monastery  near  Schoenbrunn,  in  the  suburbs  of  Vienna.  It  waa  at  the  entrance 
of  the  beautiful  mountain  forest  of  Wienerwold,  and  its  ample  buildings  fnmisbed 
abundant  facilities  for  evei^  purpose  of  instruction,  including  laboratories  and  ooUee- 
tions.  It  was  reorganised  in  1867,  made  an  experimental  station  in  1872,  and  discon- 
tinued j^  1875^nder  a  decree  dated  April  10, 1872,  establishing  the  High  School  of 
Agriculture  at  Vienna.  The  forest  section  of  the  institution  was  opened  October  12, 
1875,  taking  the  place  of  that  at  Mariabrunn. 

The  course  of  instruction  before  the  change  occupied  three  years,  and  in  the  fund- 
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The  Imperial  High  School  of  Agriculture  and  Forestry^  at  Viennaj  was 
foanded  bj  a  law  of  April  30, 1872.  The  agricaltaral  section  was  opened 
April  1  of  that  year,  and  the  forest  section  October  1  J,  1875. 

The  object  of  the  high  school  of  agriooltore  at  Vienna  is  the  main- 
tenance at  state  expense  of  an  institntion  for  instrnction  in  the  highest 
departments  of  agricnltare  and  forestry.  It  therefore  offers  correspond- 
ing opportunities  for  the  preparation  of  those  who  have  the  care  of 
large  estates  or  domains,  as  also  for  instruction  and  researches  in  ag- 
ricultural and  forestal  affairs,  and  enables  students  of  state  economy 
and  jurisprudence  to  obtain  for  their  future  calling  valuable  knowledge 
in  agriculture.  The  high  school  of  agriculture  is  divided  into  two  sec- 
tions under  one  management,  the  agricultural  and  forestal.^ 

Secondary  schooU  of  forestry  in  Austria-Hut^ary, — Of  these  there  are 
three,  viz,  at  Weisswasser  in  Bohemia,  at  Eulenberg  in  Moravia,  and 
at  Lemberg,  in  Galicia. 

FoBSTLEHBANSTALT  zu  Wkusswassbb.— Goursc  2  years;  instruc- 
tion in  German;  condition  of  admission,  certificate  of  a  lower  real- 
school  and  one  year's  forest  practice ;  minimum  age,  17.  Teachers,  5; 
registered  scholars  first  year,  42 ;  second  year,  38 ;  total,  80.  It  has  a 
library — various  collections;  a  botanical  gard^i  of  1.5  hectare;  a  leaf- 

amentai  and  accessory  sciences,  was  designed  chieflyas  a  preparation  for  special  forest 
BtndicSy  in  which  the  coarse  was  very  complete.  The  institntion  was  wnoUy  at  the 
charge  and  under  the  direction  of  the  govemmenty  and  was  open  to  any  who  might  be 
able  to  pass  the  preliminary  examinations.  The  student  could  pursue  one  or  two 
branches  only,  or  all  three  in  succession.  The  attendance  was  not  large,  and  averaged 
about  twenty-six.  Without  going  into  minute  details,  it  may  be  stated  that  the  num- 
ber of  hours  devoted  to  the  seven!  classes  of  studies,  dozing  the  first  two  years,  was 
as  follows : 

1st  year.   Sdyeor. 

Mathematics 672  609 

Hatural  sciences t 588  168 

Forestal  sciences 168  441 

Total 1,498         1,218 

During  the  third  year  409  hours  were  given  to  administrative  instruction,  and  735 
to  forest-industries,  making  t,237  hours  for  that  year,  or  3,880  for  the  whole  course  of 
three  years.  This  divided  among  126  weeks,  gave  30  hours  to  the  week,  or  5*  hours 
daily.  The  percentage  was  49  per  cent,  for  mathematics,  23  per  cent,  for  natural  sci- 
ences, 14  per  cent,  for  forestal  sciences,  and  13  per  cent  for  administrative  instruction. 
Professor  Mathieu,  in  writing  conoerning  this  school  in  1874,  remarks:  ** This  organ- 
ization may  be  suited  to  the  wants  of  this  country,  but  the  stranger  not  acquainted 
with  it  must  be  astonished  at  the  enormous  development  of  the  mathematical  portion, 
including  applications  to  geodesy,  mechanics,  and  constructions,  while  the  forest- 
sciences  proper  appear  thrown  into  the  background.  Only  546  hours  are  given  to  these 
in  three  years,  while  at  the  Qerman  school  A.t  Neustadt  Eberswalde  thev  occupy  980 
hours,  in  a  course  of  two  years  and  a  half."  He  also  notices  the  absence  of  instruction 
in  amenagement,  mineralogy,  geology,  and  other  studies  deemed  important  elsewhere, 
and  only  a  partial  representation  of  zoology,  except  as  it  related  to  the  chase  and  to 
noxious  9,Bimals.^Beime  des  EauxetForSta  (1874),  p.  244. 

1  The  instruction  comprises  all  those  departments  of  science  which  have  for  their 
object  the  highest  culture  in  the  sphere  of  agriculture,  and  is  so  arranged  that  the 
course  may  l^  finished  in  six  semesters.  The  plan  of  instruction  admits  of  two  classes 
o f  hearers,  ordinary  and  extraordinary.  The  former  must  produce  a  legalized  certificate 
of  completion  of  course  in  a  gynmosium  or  upper  real-school.  To  ordinary  hearers  of 
department  schools  of  the  same  rank,  on  producing  a  certificate  to  that  effect,  admis- 
sion may  be  gro.nted.  The  ministry  decides  in  each  case  the  rank  of  such  schools. 
Persons  not  legally  <}na]ified  as  above  may  be  admitted  as  extraordinary  hearers,  if 
tboy  have  reached  their  eighteenth  year,  and  are  able  to  show  a  degree  of  preparatory 
education  that  wiU  enable  them  to  understand  the  lectures  of  the  institution.  Extra- 
ordinary hearers  have  no  claim  to  exemption  from  tuitions,  or  to  the  ei^oyment  of 
state  stit>euds.  Strangers  may  be  admitted  to  the  lectures  ana  demonstrations, 
upon  notice  by  the  lecturers  being  given  to  the  dean.  Proof  of  preliminary  prepara- 
tion is  not  required  of  them,  nor  do  they  receive  certificates.  All  hearers  are  under  the 
disciplinary  regulations  established  for  the  high  schooL 
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wood  of  half  a  hectare;  an  everf^freeii  plantation  of  0.2  hectare;  and  a 
forest  of  instmction  of  1,175  hectare.  Taition  40  florins.  The  Bohemian 
Forest  School  Society  pays  2  stipends  of  200  florins,  and  2  of  150,  be- 
sides other  aid  by  private  gentlemen.  For  repairs,  apparatus,  &c.,  494 
florins. 

This  school  was  founded  in  1855  by  Bohemian  Farstverein.  In  1862 
it  was  reorganized  and  adopted  by  the  Bohemian  Farstschulverein^  which 
defrays  all  the  expenses. 

2.  MobayiaSilbsia  Pobest  School  at  Bulenbebo.— Founded  in 
1852,  by  Moravia-Silesia  Forest  School  Society.  Coarse  two  years: 
instrnction  in  German.  With  this  institution  is  connected  a  general 
boarding-school  for  all  scholars.  Teachers,  6 — 4  ordinary  and  one 
assistant.  Scholars  in  1875-^76,  43.  It  has  a  library  of  1,500  volnmes, 
cabinets  and  collections  of  various  kinds,  a  forest  of  instrnction,  three 
nurseries  and  a  botanical  garden ;  in  all  691  hectares.  There  are  6 
stipends,  amounting  in  all  to  2,140  florins.  Total  ordinary  expenses, 
10,640  florins,  of  which  5,948  are  for  salaries.  The  Moravian  adminis- 
tration pays  2,100,  and  the  Silesian  300  florins;  the  remaining  expenses 
are  paid  by  the  Moravia-Silesia  Forest  School  Society.  Beceipts  from 
tuition  in  1874-^75, 1,060  florins.* 

3.  Galioian  State  Institution  fob  Fobbst  Instbttotion  at 
Lembebo. — Founded  in  1874 ;  course  two  years ;  instruction  in  Polish, 
with  the  adoption  of  German  terminology,  and  German  exercises;  condi- 
tions of  admission ;  ex&imination  or  certificate  of  lower  real-school  or 
lower  gymnasium;  age  17 ;  school  year  from  October  1  to  last  of  July ; 
study  hours  per  week,  30  hours  for  theory;  excursions  or  practical  exer- 
cises ever^  Saturday;  teachers,  9—2  ordinary,  6  auxiliary,  and  1  a<ljunct; 
scholars  m  1875-'76,  78;  library,  520  volumes;  cabinets  and  collec- 
tions of  various  ^inds,  and  a  small  seed  and  plant  nursery.  It  has  a 
botanical  garden  and  a  forest  of  instruction  of  1,344  jock,  and  a  field 
for  experiments  of  5  jock.  Total  expenses,  10,800  florins,  of  which 
7,800  are  for  salaries.  Oontribations  from  the  state  5,000  florins ;  from 
the  province,  5,800.    Beceipts  from  tuition  in  1874-^75,  110  florins. 

Lower  schools  of  forestry  in  Austria-Hungary. — Of  these  there  are  two 
mentioned  in  official  reports  of  the  Ministry  of  Agriculture. 

1.  School  fob  Fobest  Oultubb  op  the  Fobest  School  So- 
ciety OF  IiOWEB  AUSTBIA,  AT  AOGSBACH,  NEAB  MELK,  IN  LOWEB 
AusTBiA. — Founded  in  1875:  course  one  year;  instruction  in  German; 
boarding  arrangements  calculated  for  20  scholars ;  conditions  for  admis- 
sion, a  finished  course  at  a  lower  real-school  or  gymnasium,  or  a  com- 
plete citizen-school  course  with  satisfactory  results.  One  year  forest 
practice;  age,  15  years;  school  year  firom  September  15  to  August  15. 
Opened  for  instruction  January  3, 1876 ;  teachers  2,  the  director  and 
his  assistant ;  number  of  scholars,  16.  It  has  a  small  library,  and  the 
beginnings  of  collections;  a  forest  of  instruction  of  740  hectares; 
nursery  of  0.31  hectares. 

2.  School  fob  Fobest  Oultube  of  the  Ihpebially  Pbiyilegeb 
Stock  Company  of  the  Innesbeeo  MANUFAOTUBma  Company, 
AT  WiLDALPEN,  IN  Stybia. — Founded  in  1874;  course,  two  years; 
instruction  in  German  ;  boarding  facilities  for  16  scholars. 

The  conditions  of  admission  ar^,  a  finished  common  school  education 
and  age  16  years.    From  October  15  to  April  15,  32  hours  are.  given 

^This  iDstitntion  was  suggested  by  Forest  Inspector  Friedrioh  Bechtel  early  in  1850. 
It  was  inoorporated  February  3, 1852.  The  average  attendance  dnring  the  rirst  twenty- 
five  years  was  23. 
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every  week  to  iDStroction ;  the  rest  of  the  year  to  practice.  There  are 
4  teachers,  of  whom  1  is  an  assistant.  Scholars  in  1875-^76,  8.  It  has 
a  small  library  and  collections.  Tuition  free ;  board  and  lodging,  180 
florins.  Oommon  expenses  of  the  school,  about  2,770  florins,  of  which 
800  are  for  salaries.  Extraordinary  expenses,  221  florins.  Oontriba- 
tions  from  individuals,  842;  the  remainder  by  the  company  under  whose 
patronage  the  school  is  sustained. 

In  addition  to  the  foregoing,  from  the  official  reports  of  the  ministry 
of  agriculture,  we  And  the  following  schools  of  forestry  in  Austria : 

SOHOOL  OP  AOBIGTTLTXTBB  AND  FOBSSTBY  AT  KBBXTTZ,  GBOATIA.— 

Located  in  the  EIreutz,  or  Erizevz,  the  capital  of  a  district  of  the  same 
name,  with  a  railroad  station  and  3,000  inhabitants,  in  a  beautiful  loca- 
tion between  the  navigable  rivers  of  the  Drave  and  Save,  there  exists 
for  the  kingdom  of  Croatia  and  Slavonia  a  school  for  agriculture  and 
forestry  as  a  state  institution. 

This  school  was  opened  in  the  presence  of  Government  Ck>mmis8ioner 
Baltis,  who  had  labored  much  for  its  foundation,  November  19,  1860. 
It  was  expected  that  at  the  end  of  1877  there  84  forest  students  would 
have  been  graduated. 

One  year  of  forest  practice  and  completion  of  course  in  a  lower  gymna- 
sium or  lower  real  school,  in  Austria,  required  on  admission.  Expenses, 
100  Austrian  gulden  per  annum. 

The  institution  has  a  director  and  four  professors.  Its  collections  in 
forestry,  mathematical  and  surveying  instruments,  are  valued  at  6,000 
florins,  and  its  library  the  same.  It  has  a  forest  of  instruction  of  170 
yocks,  or  87  hectares,  with  oaks  reaching  250  years  of  age.  The  oak  of 
this  forest  is  worked  in  periods  of  100  years.  The  course  of  instruction 
was  formerly  two  years.    It  is  now  three. 

EOYAL    HuNGABIAN   MINING  AND    FOBEST   AOADEKIT  AT   SOHEM- 

lOTZ. — A  school  of  mines  was  founded  in  1765  in  the  mining  district  of 
Schemnitz,  and  regularly  established  in  1770.  In  1807  a  forest  institute 
was.  commenced  under  Dr.  Heinrich  David  Wilckens,  and  on  the  5th  of 
January,  1808,  it  received  a  regular  charter.  A  re-organization  of  the 
mining  and  forest  academy  was  effected  in  1846  and  again  in  1872.  The 
course  of  instruction  is  now  divided  into  six  classes  of  studies,  viz :  1. 
Mining;  2.  Metal-furnace  construction;  3.  Iron-furnace  construction; 
4.  Machinery  used  in  mining  and  metallurgy:  5.  Forestry;  6.  Forest 
engineering.  In  1870  the  institution  celebrated  its  first  centennial,  and 
the  year  following  published  a  memorial  volume  giving  a  historical 
account  of  its  career  and  a  full  statement  of  present  condition.  The 
course  continues  four  years,  of  which  the  first  two  are  devoted  to  gen- 
eral and  preliminary  studies,  and  the  last  two  to  special  objects.^ 

1  The  memorial  volame  gives  a  list  of  graduates  from  the  beginning— their  nation- 
ality and  oconpation  foUowed.  The  aggregate  gives,  Hangarian,  2,958 :  Anstria-Sla- 
Yonian,  2,205;  foreign,  93:  nationality  unknown,  116.  Total,  5,373.  Since  1870  the 
attendance  has  been  as  follows : 


Year. 

Oidiauy. 

Sxiraordi- 
nmry. 

Stamgen. 

Total. 

len-Ti ^ 

1879-'73 

97 
91 
119 
139 
»9 
178 

8 
8 
5 

8 
11 
17 

11 
3 

70 
96 

187»-'74 

194 

1874.'75 

147 

ISTS-'TS 

170 

isre-TT 

190 

We  are  indebted  to  the  director,  Profl  Ste&n  Farbaky,  for  ample  information  oon- 
oeming  this  iustitntion. 
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An  elementary  school  of  forestry  was  established  at  Schneeberg,  in 
Krain,  in  1869,  and  one  at  Hinterbrnhl,  near  Vienna,  in  1865. 

FOBESTBY  INSTBTJOTION  IN  SWITZBBLAND. 

The  Bchweizerisohe  Farstschule  in  Zurich  forms  the  fifth  division  of 
the  Federal  Polytechnic  Institution  at  that  place,  and  was  opened  in 
October,  1855.  It  embraces  instmction  in  architecture,  engineering, 
mechanical,  technical,  and  chemical  applications  of  the  sciences  to  for- 
estry, and  a  general  division  of  philosophy  and  political  economy.  In 
October,  1871,  this  school  was  extended  to  embrace  agricnltnre.  The 
institution  is  nnder  the  federal  department  of  the  interior,  and  the 
president  of  the  school  coancil  is  at  present  Dr.  Kappeler,  as  its  standing 
representati  ve,  and  the  directors  of  the  several  divisions  are  appointed 
by  the  federal  council  of  education.  Prof.  E.  Landoldt  is  at  the  head 
of  the  forest  school,  who  has  the  direction  of  forestal  excursions  and 
excercises,  and  is  moreover  Oberforstmeister  of  the  Oanton  of  Zurich. 
Tbe  course  of  the  instructions  extends  to  two  years  and  a  half,  begin- 
ning in  middle  of  October.  The  students  may  hear  lectures  in  the  de- 
partments of  agriculture,  philosophy,  or  political  economy.  There  is  a 
separate  laboratory  for  the  agricultural  and  forestal  school. 

The  attendance  of  forest-students  at  the  Federal  Polytechnic  School 
at  Zurich  has  been,  since  1871-^72,  as  follows : 


Year. 

Swias. 

Fot- 

elgn. 

TotaL 

1871-78 

14 
14 
13 
16 
SI 

IB 

1872-'73 

17 

1873-'74 » 

14 

1874-'75 

S9 

1875-*76 

M 

Provision  is  also  made  for  elementary  instruction  in  forestry  in  the 
several  cantons,  and  a  practical  course  for  commanal  foresters  has  been 
established,  as  a  means  for  carrying  into  more  effectual  operation  the 
federal  law  of  March  24 ,1876,  in  relation  to  the  high  surveillance  of  the 
confederation  over  the  police  of  forests  in  the  elevated  regions.  For  an 
account  of  this  sourse  of  instruction  the  reader  is  referred  to  our  chap- 
ter upon  reboisement  in  Switzerland,  page  377. 

FOBESTBY  INSTBUOTION  IN  FBANCB. 

School  of  Forestry  at  Nancy ^  France. — ^This  school  was  established  in 
1825,  for  the  sole  purpose  of  preparing  agents  for  the  state  forest  ser- 
vice, and  foresters  charged  with  the  management  of  woodlands  belong- 
ing to  communes  and  public  establishments,  the  number  of  pupils 
admitted  being  regulated  according  to  the  probable  wants  of  the  admin- 
istration, and  varying  from  8  to  36.  During  its  first  fifty  years  it  sent 
out  992  young  men,  the  annual  average  being  about  20.  The  school  is 
under  the  direction  of  the  Ministry  of  Finances. 

Besides  these,  a  limited  number  of  French  or  foreign  students  maybe 
admitted,  to  pursue  the  course  of  studies  as  eociemes.  The  number  of 
this  description  is  variable,  and  in  1876  was  10,  in  the  two  divisions. 
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The  English  OovernmeDt  has  an  arraDgement  with  that  of  France,  under 
which  three  or  four  students  are  received  annaally,  who  are  parsaing 
their  studies  with  the  view  of  entering  the  India  forest  service. 

The  course  of  instruction  lasts  two  years,  when  those  who  have  passed 
approved  examinations  are  nominated  gardes  generaux^  with  appoint- 
ment, and  in  this  capacity  remain  attached  to  the  school,  with  the  view 
of  completing  their  theoretical  studies  and  of  begining  practice  in  the 
forest  service,  for  which  the  forest  attached  to  the  institution  affords 
facilities. 

Examinations  are  held  at  different  points  in  France  upon  letters  of 
authorization  obtained  from  the  director-general  of  forests,  under  regu- 
lations prescribed,  relating  chiefly  to  evidences  of  age,  qualifications, 
and  fitness  for  the  duties  of  the  profession.  The  course  embraces  two 
years,  examinations  being  had  at  the  end  of  each  year,  before  entering 
the  advanced  classes.  In  1856,  four  scholarships  were  created  in  favor 
of  sons  of  forest  agents.  Those  holding  them  are  released  from  the  pay- 
ment of  1,500  francs  annually,  as  required  of  others,  and  receive  an 
annual  allowance  of  600  francs  a  year  till  they  get  their  appointments  in 
the  forest  service. 

The  course  of  studies  is  as  follows : 

FDEtST  YSAB. 

Winter  term,  10  hoars,  daily,  for  6  months,  (November  1  to  May  1.) 

Hoon* 

F<frt»l  Economy :  Sylvionltare ;  workhis  and  deliyery  of  wood,  75  lessons  orally 

of  li  hoars,  112.5 ;  stady,  112.5  hours 235 

NiUural  Bistory :  Botany,  anatomy,  organography,  physiology,  nomenclatnre, 
geographical  distribation  of  plant^  75  lessons  orally,  of  1^  hours  each, 
112.5;  study,  112.5 hours 225 

Laws :  Oiganization  and  attributes  of  public  authority ;  property  and  its  protec- 
tion ;  repression  of  agencies  i^jorious  to  forest  properties,  50  lessons  onUly, 
75 hours;  study, 75 hours 150 

MaihenuUics :  Topography,  properly  so  called,  and  surveying,  20  lessons,  orally ; 
roads,  8  lessons,  orally ;  construction,  22  lessons,  oruly,  each  of  1^  hours,  75 
hours;  study,  75  hours ;  drawing  of  plans,  162^  hours 312.5 

German  langTMge :  50  lessons,  orally,  75  hours;  study,  37^  hours 112. 5 

Military  instruoUon :  25  lessons,  orally,  of  2  hours  each ;  study,  100  hours 250 

Honemanahip , • 75 

Free  study  hours  in  morning 150 

Total , 1,500 

Summer  term,' 6  months,  (May  1  to  November  1,  including  4  months  for  labor  and  2 

months  for  vaoati(m«) 

(A.)  OuUdoor  labors : 

Days. 

Forestal  and  botanical  excursions  in  Aisne,  0 ise,  the  Yosges }  Doubs,  and  Jura.  31 

Topog[raphical labors;  leveling 13 

Exercising  in  surveying 4 

Laying  out  of  forest  riM^s 5 

Hllitai^  reconnaissanoes ;  shooting 6 

(B.)  In-door  labors: 

Preparation  of  Journal  of  journey,  and  forestal  herbarium 6 

Labors  and  calculations 16 

Examinations  and  preparation 21 

Free  days 18 

Total  days  in  summer  term • 120 
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Winter  tenn,  (m  in  first  year). 

Forest  Eoonomn:  Amenagement;  estimation,  75  lessons  orally,  of  1)  honrs  each, 

112.5  hours;  study,  112. 5 225 

Natural  Hittory:  Mineralogy ;  stndy  of  minerals  and  rocks ;  geology  and  geology 

ioal  description  of  France,  75  lessons  orally,  1 12. 5  hours ;  stndy,  112. 5  honrs.  225 
Law :  Stndy  of  the  law  of  property  completed;  legal  relations  of  real  estate, 

between  personal  estate  and  persons,  and  between  persons ;  administration 

of  forests  subjected  to  the  roles  of  forestry;  50  lessons  orally,  75  honrs; 

studies,  75  hoars 150 

MathematicB :  Topography,  part  3 ;  Triangnlation,  15  lessons  orally ;  saw  millsi, 

35  lessons  orally,  75  honrs ;  studies,  75  honrs ;  drawing,  162. 5  honrs 312. 5 

(}ernum  Language :  50  lessons,  75  hours;  studies,  37. 5  hours 112.5 

Military  Instruction :  25  lessons  orally,  each  2  honrs,  50  honrs ;  studies,  100  honrs ; 

exercise,  100  honrs i 250 

Sarsemansh^ 75 

Free  study  honrs  in  morning 150 

Total 1,500 

Summer  term,  (as  in  first  year). 

DsyiL 
(A.)  Out-door  labors:  Exercises  of  amengement  in  the  forests  of  Menrthe,  and 

Moselle,  and  Aisne • •...  23 

Triangulations •••... 6 

Surveys • ••.••• 2 

Study  of  saw-mills  in  the  Yosges *. • 10 

Military  reconnoissanoes ;  shooting «.... •• 8 

(B.)  In-door  labors : 

Writing  a  memoir  upon  the  stndy  of  amenagement,  and  rednction  of  an 

official  plan  for  the  same 14 

Designing^  calculations,  and  report 11 

Examinations  and  preparation •.....•••..  28 

Freedays 18 

Total  days  in  snmmer  term • •....  •• •      120 

Third  tear,  (Theoretical  instmction.) 
Winter  term,  5  months,  (Noyember  1  to  Maroh  31.) 


Forest  Economy:  Forest  statistics;  political  economy, 40  lessons  orally  of  1)  lea- 
sons  each 60 

Natural  History:  General,  forestal,  and  agricultural  zoology,  40  lessons  oraUy ....        60 

Law :  Law  of  the  chase ;  fixing  of  dunes ;  reboisement  and  sodding  of  mount- 
ains, 20  lessons  orally • 30 

principles  of  administration  and  management  of  a  oantonnement,  40  lessons 
orally,  each  3  nours ••......      190 

Agriculture :  Laws  of  vegetable  and  animal  production ;  agriculture  proper,  40 

lessons  orally 00 

Qerman  Language:  40  lessons  orally .••...••••.......        60 

Total ^ 

Gardes-generaux  of  the  first  stage  are  allowed  to  work  freely,  without  being  required 
to  assist  in  the  studies. 

(Practical  instmetion.) 

Offloe-worh :  Two  days  are  dcToted  in  each  week  to  the  office  of  inspection,  and  to  tha 

various  administrative  duties  relative  to  the  current  service. 
Forest-work :  Two  days  iq  each  week  are  given  to  various  reconnaissances,  tlie  snper- 

vision  of  workings,  surveys,  study  of  domainal  and  commercial  series,  etc. 

Summer  term,  5  months,  (April  1  to  August  3L) 

April :  Participation  in  all  the  operations  of  marking  and  of  cutting  in  the  domainal 
and  communal  forests  under  the  care  of  the  school,  preparation  of  reports  of  mark- 
ing, estimation  and  cutting. 

ifay,  June,  and  July :  Forestal  Journey  into  the  high-forests  of  oak  in  Central  France; 
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the  fir-forests  of  the  Yosges  and  Jura,  and  the  region  of  reboisement  and  sodding  in 
the  Alps. 

August:  Preparation  and  sending  of  a  personal  memoir  npon  this  forest  joomey ;  ex- 
amination. 
[The  programme  of  instmotion,  embracing  a  classified  statement  of  the  points  npon 

which  knowledge  is  required  at  this  forest  school,  as  published  in  1876,  fills  118  quarto 

pages.] 

Attendance  at  the  School  of  Forestry  at  Nancy. 


1 

1 

1 

^ 

1  • 

1 

1 

1 

I 

1 

1P96 

11 
10 
14 
13 
11 
13 
11 
11 
11 
11 

1836 

1837 

1838 

ie3» 

1840 

1841 

1848 

1843 

1844 

1846 

8 
10 
10 
16 
14 
18 
15 
18 
15 
19 

1846 

1847 

1848 

1849 

1850 

1851 

1852.. 

1863 

1854 

1855 

98 
88 
24 
85 
S3 
14 
13 
11 
31 
90+2 

1856 

1857 

1858 

1859 

1880 

1881 

1868 

1863 

1864 

1806 

30 

81+9 

24+1 

32 

23 

30 

34 

1866 

1867 

1868 

1869 

1870 

89 

1827 

35 

18S8 

33 

1889 

36 

1830 

1831 

1871 

Ift-MI 

27 

1838 

86 

1833 

87+1  1873 

98    1874 

35    ifl7Ji 

14 

1834 

17 

1835 

13 

! 

Where  two  numbers  are  given  with  a  plus  sign  between,  the  first  shows  the  number 
of  regular  promotions  In  the  service,  and  the  second  the  number  in  fbe  '*  civil  list." 
We  are  indebted  to  Prof.  A.  Mathien,  sub  director  and  professor  of  Natural  History,  for 
documents  and  other  information  concerning  this  institution. 

The  forests  connected  with  this  school,  in  the  department  of  Meurthe  and  Moselle, 
embrace  9,259  acres  belonging  to  the  state^  and  4,205  to  communes;  in  all,  33,244  acres. 

School  of  Forest  Guards  at  Barres. — ^Iq  1865,  M.  Yicaire,  then  director- 
general  of  forests,  coDceived  the  idea  of  purchasing  the  property  of 
Barres,  where  M.  Yilmorin,  an  eminent  arboriculturist,  had  formed,  as 
early  as  1821,  some  plantations  of  exotic  trees,  from  seeds  received  of 
correspoDdents.  This  having  attracted  the  attention  of  the  Oentral 
Society  of  Agriculture,  the  purchase  was  made  in  June,  1856,  after  the 
death  of  M.  Vilmoriu,  and  included  the  chateau  and  other  buildings, 
with  166^  acres  of  land,  at  a  price  of  75,000  francs.  It  is  about  11  miles 
south  of  Montargis,  and  three-fourths  of  a  mile  from  the  station  of 
Nogent-sur-Yernisson.  One  of  the  conditions  imposed  by  the  vendors 
was,  that  it  should  be  known  as  the  '^  Yilmorin  Establishment  for  Prac- 
tical Arboriculture.''  Towards  the  close  of  1866,  M.  Gouet,  then  sub- 
inspector  of  forests,  was  appointed  to  take  charge  of  the  existing  col- 
lections, and  continue  the  work  of  naturalization  then  begun.  The  nur- 
series were  enlarged,  and  various  improvements  made.^ 

1  In  1869  the  plan  of  usefulness  was  enlarged,  and  the  establishment  nogr  embraces— 

1.  A  School  of  Guards. 

2.  The  central  repository  and  station  for  trial  of  forest-seeds. 

3.  Station  for  meteorological  observations,  and  for  determining-  the  resistance  of 
woods. 

4.  The  central  nurseries  and  natnraUsEation  station. 

5.  Massive  ^wths  of  exotic  trees. 

The  school  is  intended  for  practical  instruction  in  sylviculture  as  a  preparation  for 
the  duties  of  forest-guards.  Besides  the  use  and  care  of  arms,  and  the  discipline  proper 
In  such  an  institution,  the  pupils  are  subjected  to  a  theoretical  course,  and  to  practical 
exercises,  the  former  including  orthography,  writing,  drawing,  arithmetic,  botany,  and 
the  elements  of  sylviculture ;  and  the  latter  the  care  of  woodlands  and  nurseries,  and 
vaiious  forest  operations,  as  weU  upon  Uie  estate  as  in  neighboring  forests,  with  some 
knowledge  of  forest  law  and  administration.  The  schoolls  supplied  with  coUections 
of  specimens  of  wood  and  seeds,  a  forestal  library,  instruments,  and  models,  and  in 
short  with  whatever  may  tend  to  promote  an  interest  in  study  and  a  habit  of  observa- 
tion. New  arrang^ements  are  in  progress  which  wiU  brin|[  the  number  of  pupils  in  the 
two  classes  up  to  eighty.  They  must  show  sufficient  acquaintance  with  primary  studies 
at  time  of  entering. 
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JOInstiiut  Agronomique. — ^There  has  been  recently  established  at  the 
conservatory  of  arts  and  trades  in  Paris,  under  a  law  of  Jaly  27, 1872, 
an  agronomic  institute,  having  for  its  object  the  elevation  of  the  grade 
of  agricoltural  science  in  its  relations  to  the  various  branches  of  animal 
and  vegetable  prodaction.  Papils  are  not  to  be  admitted  under  18  years 
of  age,  and  they  must  bring  the  diploma  of  a  bachelor  of  science,  or  pass 
an  examination  showing  that  they  possess  the  attainments  correspond- 
ing  with  this  degree.  The  course  of  instruction  is  to  embrace  two  years, 
and  upon  passing  the  examinations  prescribed  for  graduation,  the  stu- 
dents are  to  receive  a  diploma^of  saperior  instruction  in  agriculture. 
Fees,  300  francs  per  annum.  Some  stipends  are  provided,  and  auditors 
may  be  admitted  who  do  not  participate  in  the  fall  course,  nor  are  these 
admitted  to  the  stady-rooms  or  laboratories. 

On  the  9th  of  October,  1876,  the  faculty  of  this  new  institution  was 
organized  by  a  decree  of  the  Minister  of  Agriculture  and  Gommeroe, 
appointing  fifteen  professors*  of  which  several  will  have  direct  or  indi- 
rect charge  of  matters  relating  to  forestry. 

Instrtiction  in  Forestry  at  Schools  of  Agrumlture, — Besides  theforegoing, 
it  is  customary  for  the  French  forest  administration  to  detail  agents  for 
instructing  classes  upon  the  general  principles  of  forestry  at  several  of 
the  agricultural  schools  in  France,  upon  the  plan  we  follow  in  appoint- 
ing Army  officers  for  giving  military  instruction  at  certain  colleger  and 
universities.  The  Annuaire  des  Eaux  et  ForStSj  for  1877,  shows  a  sub- 
inspector,  as  professor  of  horticulture,  sylviculture,  and  vegetable 
physiology  in  the  agricultural  school  of  Eoanne  (Loire),  and  an  inspector, 
as  professor  of  sylviculture  and  botany,  in  the  agricultural  school  of 
Montpelier  (H^rault). 

SCHOOL  OP  POBBSTBY  AT  YALLOMBBOSA,  ITALY. 

This  school  was  created  by  royal  decree,  dated  April  4, 1869.  It  is 
located  in  the  midst  of  a  fine  forest  of  the  silver  fir,  in  the  old  convent 
of  Saint  Oualbert,  pleasantly  associated  with  the  names  of  Milton  and  of 
Byron,  and  about  eighteen  miles  from  Florence.  It  is  at  an  elevated  point 
on  the  slope  of  the  Apeninnes,  near  the  source  of  the  Arno,  and  the 
topography  and  geological  conditions  of  the  neighborhood  are  quite 
interesting  and  varied.  In  winter,  the  school  descends  to  Patemo,  in 
the  valley  of  the  Arno,  and  half  way  between  the  station  at  Yallombrosa 
and  the  railroad  station  of  Pontassicol.  Several  provinces  of  the  king- 
dom, at  the  beginning  voted  to  advance  funds  to  students  of  the  Royal 
School  of  Ejogineers,  to  enable  them  to  attend  the  course.  The  plan  of 
organization  is  not  essentially  different  from  that  of  the  school  at  Nancy, 
and  the  institution  is  under  the  direction  of  A.  di  Berenger,  inspector- 
general  of  waters  and  forests. 

This  school  was  first  opened  August  23, 1869,  in  the  presence  of  sev- 
eral senators  and  officials,  connected  with  the  ministry  of  agriculture, 
industry,  and  commerce. 

SPAIN. 

Special  School  of  Forest  Engineers. — ^By  a  royal  decree,  dated  May  1, 
1835,  and  by  direction  of  the  regent,  dated  May  18,  1843,  there  was 
created  a  school  of  forest  engineers,  which,  on  the  18th  of  November, 
1846,  was  located  at  Yillaviciosa  de  Odon,  from  whence  it  was  trans- 
ferred, by  decree  of  October  25, 1860,  to  San  Lorenzo  del  Esoorial,  near 
Madrid.  It  is  under  the  direction  of  the  minister  of  agriculture,  and 
has  for  its  object  the  preparation  of  candidates  for  the  forest  service- 
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It  is  one  of  the  twenty-two  meteorological  stations  established  by  the 
general  statistical  oommissipn  of  the  kingdom.^ 

PORTUGAL, 

In  1852,  an  agricoltoral  institnte  was  formed  in  Lisbon,  and  in  1855 
a  veterinary  school  was  anited.  In  1865  it  was  reorganized  as  the  ^<  Gen- 
eral Institnte  of  Agricnltnre,"  the  course  embracing  rnral  engineering, 
agronomy,  sylviculture,  and  forest  engineering,  and  veterinary  medicine. 
The  school  has  ten  professors  of  the  first  class  and  five  substitutes.  It 
is  located  at  Omz  de  Taboado,  in  the  suburbs  of  Lisbon,  and  has  botan- 
ical and  agricultural  gardens^  cabinets,  and  collections  for  practical  in- 
struction. 

BEIOiARK. 

The  Royal  Yeterinary  and  Agricultural  High  School  at  Copenhagen  was 
established  March  18, 1856,  and,  on  the  22d  of  January,  1869,  a  depart- 
ment of  forestry  was  annexed. 

SCHOOLS  OF  F0RB8TBT  IN  RUSSIA. 

The  AgrieuUwral  and  Forestdl  Academy  of  P4trwah  waseetablisbed  in  1865,  Dear  Moscow, 
and  18  designed  to  give  yoang  men  saperior  instrnctions  in  all  branches  of  the  agro- 
nomic sciences  as  well  as  in  Bylvicultore.  The  pnpils  pursuing  the  academic  coorse  may 
pass  an  examination  in  the  section  of  general  agriculture  or  in  the  special  section  of 
sylviculture.  Before  entering  the  academy,  students  must  have  fini^ed  the  course  of 
iuetructioDS  taught  in  the  gymnasia. 

The  Agronomio  InetituU  at  Saint  FetereJmrg  was  organized  in  1848  at  the  city  of  Gorki, 
in  the  goTemraent  of  Mohilew,  in  place  of  a  superior  school  of  agriculture,  which  had 
existed  there  since  1842.    It  was  removed  to  Saint  Petersburg  in  1865. 

Like  the  academy  at  P^trovsk,  the  Agronomio  Institute  has  for  its  object  to  give 
young  men  superior  instruction  in  agriculture  and  svlviculture,  and  for  this  purpose  it 
18  organized  in  two  sections,  agronomy  and  sylviculture.  The  rules  for  entering  the 
institute,  the  course  of  instruction,  and  the  rights  of  those  who  have  finished  the  course 
are  the  same  as  at  P^trovsk. 

Forest  School  at  Lieaino, — Besides  the  institutions  above  mentioned,  there  is  in  the 
government  of  Saint  Petersburg,  and  70  versts  (46|^  miles)  from  the  city,  in  the  village 

^  Candidates  for  admission  are  examined  in  elementary  mechanics,  descriptive  geome- 
try in  its  application  to  shadows  and  perspective,  physics,  general  chemistry,  natural 
history,  linear  and  topographical  drawing,  French,  and  German.  They  must  have 
passed  in  the  schools  the  Spanish  grammar,  Latin  grammar,  geography,  general  his- 
tory, and  the  history  of  Spain. 

The  course  of  instruction  lasts  three  years,  of  which  the  first  includes  topography, 
surveying,  stereometry,  and  applied  mechanics;  the  second  includes  chemistry, 
mineralogy,  botany,  zoology,  and  practical  geology ;  and  the  third,  forestal  construc- 
tion, sylviculture,  management  ox  woodlands,  poUtical  economy,  and  administrative 
affairs. 

By  a  decree,  dated  May  25, 1877,  it  has  been  ordered,  that  beginning  in  June,  1878, 
applicants  for  admission  to  the  schools  of  Boads  and  Mines,  and  of  Forestry,  shall  be 
examined  upon  the  following  subjects,  viz,  arithmetic,  algebra,  geometry,  trigonometry, 
analytical  geometry,  and  the  infinitesimal  calculus,  linear  and  topographical  drawing, 
mechanics,  physics  and  chemistry.  Bules  are  prescribed  for  conducting  the  examina- 
tions, and  for  the  publication  of  notices.  * 

Nuwiber  that  have  reoHved  the  title  of  foreet  engineere  at  the  Sjpanieh  School  of  Forestry 

since  its  organization. 
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(Bevista  de  Montes,  No.  9,  p.  209;  No.  11,  p.  252.) 
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of  Limino,  a  forest  school  of  the  seoond  olaes.  The  pnpils  leayiDf^  this  school  reeeiTe 
the  rank  of  forest  condactors,  holding  the  places  of  forest  aid  agents  and  forest  agents 
of  the  fourth  class.  The  coarse  of  stadies  at  this  school  is  practical,  and  the  coarse 
studies  extends  to  three  years. 

Forest  Divirion  of  the  Agricultural  and  Forest  InetUute  at  New  AleKomdria. — Founded  by 
imperial  decree  of  June  8. 1869,  and  located  in  one  of  the  most  beantiftil  sections  of 
Poland,  on  the  banks  of  toe  Weichsel.  The  premises  formerly  belonged  to  Prince  Gar* 
tovysky,  and  are  about  100  versts  (60.6  miles)  from  the  city  of  Warsaw.  It  is  sor- 
roanded  by  a  fine  park,  adorned  with  fountains  and  grottoes.  There  are  three  farms, 
with  an  aggregate  of  about  900  acres,  belonging  to  tne  institate.  The  institution  is 
under  the  care  of  the  Minister  of  Public  Instruction  in  means  of  instmotion,  and  as  it 
does  not  secure  to  its  students  employment  in  the  state  senrice.  its  attractions  are  less 
than  at  some  others.  Since  its  opening,  eight  years  since,  tne  degres  of  *<  Learned 
Forester'*  has  been  conferred  upon  but  nine  ^dents. 

FOREST  SCHOOL  DC  VINLAKD. 

In  1858  Baron  von  Berg,  Oberforetrath  in  Saxony,  was  invited  to  visit  professionally, 
and  to  examine  and  report  upon  the  condition  and  management  of  the  state  forests  of 
Finland.  He  did  so,  and  in  pursuance  of  his  recommendation  there  was  established, 
by  decree  dated  March  10, 1859,  a  forest  school,  for  the  instruction  of  canditates  for 
employment  in  the  forest  service,  at  the  crown  park  of  Evois,  in  Lampes-socken,  in 
Tavasinhus-lan.  It  was  opened  April  15,  of  that  year,  fully  organized,  and  placed 
under  the  charge  ot  a  director  and  three  resident  lecturers  and  one  field  instructor.' 

ROTAL  FOREST  INSTITUTE  AT  STOCKHOLM. 

This  was  established  by  a  royal  order  dated  October  15, 1828.  and  reorganized  Maj 
85, 1860.  It  is  placed  under  the  management  of  a  director  and  four  teachers  appointea 
by  the  King,  on  the  nomination  of  the  forest  administration,  one  for  the  care  and 
management  of  forests,  one  hunting  and  forest  laws,  one  natural  history,  and  one 
mathematics.  Assistance  is  erantea  to  pupils  by  a  certain  number  of  stipends,  tho 
amount  being  separately  fixed,  and  assigned  to  such  indigent  students  as  may  deserve 
them  through  induBtry,  skill,  and  good  conduct." 

Provision  is  also  made  for  the  establishment  of  other  forest  schools  at  suitable  local- 
ities, under  the  superintendence  of  the  nearest  district  director  of  forests,  fuid  witii » 
teacner  appointed  by  the  King,  on  the  proposal  of  the  governor  of  the  province,  as- 
sisted by  a  ranger.  The  instruction  at  these  schools  embraces  the  first  four  rules  of 
arithmetic,  proportion,  and  decimal  numbers ;  knowledge  of  scales  for  plan-drawing, 
so  far  as  required  for  making  maps  and  measuring  distances ;  knowledge  of  square  and 
cubic  measures,  with  practical  application  to  the  measuring  of  the  extent  and  con- 
tents of  surfaces  and  solid  bodies ;  knowledge  of  the  nourishing  organs  of  the  forest 
trees  and  of  their  food,  and  the  natural  conditions  for  their  thriving ;  knowledge  of 
the  most^langerous  insects  of  the  Swedish  forests,  and  of  the  manner  of  destroying 
them ;  the  chief  principles  of  rational  forest  economy,  and  knowledge  of  the  rules 
existing  for  the  peace  and  keeping  of  forests,  marking  and  carrying  of  timber,  hunting, 
and  also  the  leading  form  for  entering  charges.  The  pupils  are  also  to  be  practiced  m 
marking  out  and  measuring  forest-lines,  tilling-places,  and  sowing-fields  |  calculating 
the  cubic  contents  of  trees  and  timber;  the  position  of  seed  trees ;  sowmg  for  hand, 
and  planting,  as  well  as  the  preparing  of  the  soil  for  forest-growing ;  collecting  and 
assorting  forest  seeds ;  clearing  and  cutting,  assorting  and  piling  timber ;  marking 
cattle  and  the  making  out  of  grazing-lists ;  laying  up  and  keeping  patrol-lists ;  making 
out  lists  of  unlawfuJUy-felled  timber,  on  which  embargo  has  been  laid ;  monthly  re- 
ports and  service-accounts ;  the  trapping  of  beasts,  and  the  grand  chase.  This  courso 
extends  one  year,  and  ends  with  a  public  examination,  successful  pupils  receiving  a 
certificate  of  approved  .school.  In  1874  seven  such  schools  were  reported  as  existing, 
viz,  at  Sillre,  Tierps,  Ombergs,  Hunnebergs,  Boda,  Danielslund,  and  a  mixed  school  ai 
Skogshall. 

Assistance  is  also  promised  by  the  government  in  the  establishment  of  private 
forest  schools,  upon  condition  that  the  community  where  located  furnish  apartments 
and  pay  for  maintenance  of  the  school,  and  ihat  a  report  is  made  yearly  to  the  forest 
'administration. 

In  1870  there  were  13  private  elementary  schools  of  forestry. 

>  Brown's  Schools  of  Forestry  in  Europe, 

'Ample  information  upon  the  organization  of  this  school  is  given  in  a  Report  to  the 
Department  of  5tote,  on  Ike  Forests  and  Forest  Culture  of  Sweden,  by  the  Hon.  C.  C. 
Andrews,  minister  resident  of  the  United  States  to  Sweden  ana  Norway,  dated 
Angnst  5, 1872.  We  are  also  indebted  to  General  Andrews  for  much  other  information 
concerning  forestry  in  Sweden  and  Norway. 
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Alabama,  liTc-oak  reaerrationa  in,  10 ;  pine  region 
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Albany,  K.  x.,  lumbermen'a board  of  trade,  448. 

Albany  Institute,  article  on  spruce  read  before,  168. 

Albanylumber  market,  447, 449 ;  water  supply  oi; 

Albany  Co.,  Wyo.,501. 

AlcouA  Co.,  Mich..  580, 588, 583. 

Alder  seeds,  covering  of,  33. 

Alder,  water  requird  by,  890. 

Algeria,  effect  of  trees  in,  313, 314 ;  Buoalyptna  in, 
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Allegheny,    lumber  busineaa  of  the,  441,  463; 

changes  in  timber  near,  190. 
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froml(ocky_Mountains  got  by,  583. 
Alien,  John  W.,  tree-plaDtlng  by,  880. 
Allen.  Morrill,  tree-planting  by,  431. 
Allodial  tenurea,  8. 
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336. 
Alsace-Lorraine,  comparative  recorda  in,  851. 
Altenmrth,  records  at,  834. 
Alternations  in  timber  growth,  190. 
Altitude,  effect  of;  71. 
Altum,  Dr.,  617. 
American  Philosophical  Sodety,  a  trustee  of  Ml- 

chaux  legacy,  816. 
Amherst,  experiraenta  on  sap  in,  485;  instruction 

in  forestry  at»  435. 
Amvgdalee  in  Massachusetts,  414. 
AndersoD,  Adam,  estimates  by,  607. 
Anderson.  R.  B.,  work  translated  by,  180L 
Anderson's  Creek,  timber  oo,  467. 
Andr6,  M.,  on  removal  of  trees,  87. 
Androw^  C.  C,  on  cost  of  growing  pine  in  Sweden, 

196;  cited.  633L 
Androscoggm  River,  lumber  busineaa  on,  3061 
Animals,  ii^Juriea  ta  treea  by,  X73b 


AuLaola  mblouaila,  Injures  the  maple,  165. 

ADokjk,  M^D&.p  b\A,  ^^,  ^^. 

Ajiti*tptlt;B>,  prBTontlan  of  dry-rot  by  aid  ot^  177. 

All  trim  Co.,  MLdh,,^yiX 

Ant?,  UonotJciiil  by  tli^etmy ] tig  other  inseeta,168L 

Alipfiluchijui.  Vtrj;r[filu^  4(1^,  46yi. 

AJapADOoftc  L'o,,  Iowa,  pltuiUng  In,  553. 

Aptteu^tnt  dUi^Q  of,  j*l,  :r*i 

AirplH^  kindA  tried  in  N£!hni4ka,873» 

Ap[i1tj-tr«e,  bfMitJng  qGuliLif>j»«J  the  wood,  136. 

Al  :i;;o.  ff^iHirt  by,  314,  :u?h 

Ar.jj^Tiii,  Ukc?,  ill  VL-necQ6l4t  3i^, 

Al 'ipili'M^  Co-,  Colo,  SW, 

Arbor  day,  48,  198;  in  Iowa.  565:  in  Minnesota, 
534,  535.  536,  537;  Minnesota,  planting  on,  538| 
Nei>raska,  568. 

Arbor  vitse,  cultivation  oi;  106, 500. 

Arceuthobium  pusillum,  on  the  epruce,  163. 

Areas,  census,  1850,  '60,  '70,  386:  Massachusetts, 
419;  New  York,  434;  Saginaw  lumber,  compari- 
sons, 517. 

Arisona  Ter.,  598 ;  elevation  of  timber>Une  in,  867. 

Arnold,  James,  bequest  of;  816, 817. 

Arthur,  J.  C,  flora  of  Iowa  cited,  580. 

Arundo  arenaria  in  aanda,  78. 

Ascension,  planting  on  ialand  of,  303, 389. 

Aschaffenourg,  Forest  Academy  a^  618;  meteo- 
rological records  at.  334. 

Aah,  experiment  on  sap  of,  497 ;  in  exposed  situa- 
tions, 68;  green,  cultivation  in  Iowa,  553,  558; 
in  Massachusetts,  411 ;  in  North  Carolina,  475 ;  in 
Tennessee,  483 ;  in  West  Virginia,  491, 498 :  plant- 
ing of  the,  59.  73,  75l  418,  506, 508;  white,  heating 
aoaUtiesof,  136;  soil  suited  for,  73;  wd^tof,448. 
i-leaved  maple  in  loira,  568. 

Ashes  of  wood,  elements  found  in,  74. 

Ashland,  Wis.,  547. 

Ashtabula,  shipments  to,  517. 

Asia,  Central,  climate  of;  300 ;  forest  vegetation  of 
eastern  coast,  87. 

Aspect,  eflbcts  of;  866, 873. 

Aspen  in  Iowa,  563. 

Associations  for  ornamental  planting;  208 ;  for  vil- 
lage improvement^  317. 

Atchison  Co.,  Kana.,  574. 

Atchison,  Topeka  and  Santa  76  Railroad,  11& 

Athol,  Duke  of,  larch  plantation  byr659. 

Atlantic  States,  census  stotistics,  386. 

Atmometer,  838. 

Atmosphere,  component  parts  oi;  8SL 

Aude,  torrent  of,  355^ 

Aujdteyt  Prot  8.,  cited,  580. 

Andrea,  Boom,  516. 

An  Gres  Rirer,  Mich.,  588: 

AuguatabOa.,  Eucalyptua  fklla  at,  607. 

Aulnay,  France,  dying  of  beeoh  at^  188L 

Aurillac,  convention  at,  340. 

Au  Sable  Boom,  Mich.,  516. 

Au  Sable} Idich.,  580. 

Au  Sable  River,  Mich.,  516, 588. 

Au  Sable  River.  N.  Y.,  436 ;  iron-works  on,  44t 

Australia,  climate  of,  308 ;  shipments  to,  448,  609 1 
observations  in.  333L 

Austria,  forest  scdooIs  in,  689L 

Austrian  fbrests,  fires  in,  161. 

Autumnal  colors,  301 ;  growth  of  wood,  61 ;  plan^ 
ing  in  Nebraska,  584. 

Aux  Bees  Seles  River,  Mich.,  S83. 

Avalanches  of  earth,  prevention  of;  363, 374, 3791 

Babylon,  floods  at,  388. 
Bad  Ax  Co.,  Wis.,  58& 
Badge  of  the  forester's  profession,  814. 
Badger's  Mills,  Wis.,  543, 547. 550. 
BadJUver,  Mich.,  518;  boomatk51( 
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Baden,  forest  school  in,  OSO,  831. 

Bsgneris,  M^  cited,  179 ;  ou  the  formation  of  wood, 
61 ;  on  turpentine  of  France,  141. 

Bailie,  M.,  on  hail-storms,  999. 

Baker's  Bnn,  timber  on,  467. 

3Baldwin,Mich.,S9S. 

Balloon  observations  of  H.  Tissandler,  333. 

Baltic,  sand-dnnes  of  shores  of,  dO. 

3Baleam  fir  succeeds  American  larch,  191: 

Balsam  fir  in  Massachusetts,  406;  in  North  Caro- 
lina, 47d. 

Bangor,  lumber  statistics  o^  396L 

Banks,  Mich.,  5ia 

Banquettes  for  preventing  erosion  of  torrents,  356. 

Barberry  rust,  189. 

Bark-bound  troea,  189. 

Barks,  ezperimeots  of  Dr.  Baner  on,  149;  ground, 
393;  peeling  of;  147;  production  in  " 
setts,  490 ;  sale  of,  by  weight  146. 

Barnard,  Mr.,  on  effects  of  shelter,  374. 

Barnes,  C.  R.,  statement  by,  5oa 

Barnstable  Co.,  Mass.,  tree-planting  at,  487. 

Barras,  school  of  guards  at,  699. 

Barrels  manufactured  in  Michigan, 

Barrels,  of  potash,  change  to  tons,  443L 

Barrens  of  Kentucky,  489, 49a 

Barren  Springs  Furnace,  returns  ftx>m,  13S. 

Barres,  France,  meteorological  observations  at»  963. 

Barriers  for  preventing  erosions,  356. 

Bartlet  Land  and  Lumber  Company,  397. 

Bartlett,  Levi,  experience  of  in  tree>plantlng,  400. 

Basket- willow,  lOri-UL 

Basle-Campagne,  Switzerland,  37L 

Bass-wood,  water  required  by,  990 ;  weight  of,  449 1 
wood-ns  from,  134 ;  in  Tennessee,  484 ;  in  West 

Bauer,  Dr.,  experiments  on  bark  by,  149;  experi- 
ments in  seed,  38. 

Bavaria,  comparative  meteorological  observations 
in,  830;  former  regulations  in,  36L 

Bay  Boom,  Wis.,  530. 

Bay  City.  Mich.,  513, 543, 54& 

BayCo..kicb.,533. 

Bagley,  CH>v.  John  A.,  suggestion  by,  519. 

Bayne,  Lewis,  prize  essay  by,  65. 

Beaches,  burning  of  grass  on,  forbidden,  8L 

Beal,  Professor,  observations  by,  178. 

Beaver  Biver,  lumber  on.  441. 

Beavers,  destruction  of  trees  by,  174. 

Becker,  General  Gea  L.,  534. 

Beckmann,  G.,  precept  of,  upon  sowing,  30. 

Becquerel,  A.  C.,  on  effects  of  shelter,  874;  cited 
on  hall-storms,  399 ;  memoir  upon  forests  and  cli- 
mate, 310. 

Bedford  willow.  108. 

Beech-seed,  how  best  covered,  33. 

Beech,  in  exposed  situations,  68;  soil  suited  for, 
72 ;  heatiog  qualities  of,  136 ;  dying  out  of,  188 ; 
reputed  imm  unity  against  lightning,  399 ;  weight 
of,  44»;  in  North  Carolina,  474;  fii  Tennessee, 
483;  in  West  Virginia,  491, 498. 

Beedh  Creek,  timber  on,  467. 

Beech-grass  for  planting,  78. 80, 81. 

Beetles,  destruction  of  wood  by,  161. 

Beetles  in  dead  evergreens,  165. 

Belgium,  sand  dunes  in,  80. 

Belle  Fontaine,  comparative  observations  at,  969. 

Bellevue,  Iowa,  544, 548, 549, 568. 

Belts  of  timber,  38;  planting  of,  on  mountains, 
357 ;  of  forest  in  Califomia,  599. 

Bentham,  botanical  labors  ot  605. 

Benton  Co.,  Iowa,  wild  red  cherry  in,  563. 

Benzie  Co.,  Mich.,  533. 

Bequests  for  promotion  of  vylvioultnrs,  105. 

Berghaus.  M.,  cited,  396, 330. 

Berigny,  records  ot  951. 

Berkeley,  description  of  a  fhuffus  by,  ITf. 

Bermuda  grass  planted  on  sands,  8L 

Berne,  canton  or.  forest  regulations,  371, 375 ;  oom« 
parative  records  in,  834. 

Bernhardt,  Dr^  617. 

Bert^  M.,  on  effect  of  colored  light,  900. 

Bertie  Co.,  N.  C,  immense  timbw  from,  471. 

Bessey,  C.  E..  cited,  558. 

Beugnot,  M.,  report  of,  314,  317. 

Big  Cottonwood  CaiSon,  594. 

Big  Rapids,  Mich.2_531. 

Big  Sandy  River,  w .  Ya.,  timber  on.  493., 

Big  Sioux  River,  Dak.,  569. 


Big  Snamioo,  Wis.,  531, 543,  547, 5S0. 

Big  tree  of  Genesee  Flats.  454. 

Big  trees  of  California,  603. 

Bis  woods  of  Minnesota,  533,  533. 

Bill  suggested  in  reference  to  pine  timber,  197 ; 
snow  screens,  888;  forest  flres,  150. 

Biota  orientalis  as  a  screen,  876. 

Birch,  heating  qualities  of  wood,  136L 

Birch,  water  required  by,  890. 

Birch  fkmily  in  Massachusetts,  409;  in  Hew 
HaApahire,  400;  in  North  Carolina.  476;  in 
Tennessee,  483;  sap,  experiments  on,  496;  yel- 
low, in  Iowa,  563. 

Birds,  insectivorous,  protection  of^  170 ;  Swiso,  law 
for  protection,  375. 

Bischof,  observations  by,  839. 

BIshof,  J.  W..  tree-planting  by,  181. 

Black  gum  of  North  Carolina,  475. 

Black  River,  N.  Y.,  lumber  on,  436, 438, 441. 

Black  River,  Upper  Peninsula.  Mich.,  SM. 

Black  River.  WISm  530,  543,  545^  547,  550;  r 
product  o^  540. 

Black  River  Falls.  Wis.,  530, 541, 543, 550. 

Black  River,  shipments  to,  517. 

Black  rosin,  148. 

Black  walnut,  weight  of,  448 1  In  Iowa,  55A. 

Blaokwater  River.^la.,  479. 

Blake,  J.  W.,  535. 

Bleeding  crevices  in  timber,  99;  176. 

Blisards,  winds  so-called,  870. 

Blue  Earth  Co.,  Minn.,  538. 

Blue  gum  of  Australia,  604.    (See  Aie^Kpfiit.) 

Blue  light,  effect  of;  300. 

Blue  Ridge,  in  North  Carolina,  470;  In  Tlrginiaft 
468,469. 

Bluff-formation  timber  on,  481. 

Board  of  Trade,  Albany  Lumberman's,  44a 

Boards  in  Albany,  West  Troy,  and  Waterted, 
449 ;  on  New  York  canals.  444, 446. 

Boda,  Sweden,  forest  school  at,  639. 

Bodega  country,  timber  of,  603. 

Bohemia,  forest  school  in,  694. 

Bois  Franc.  Minn.,  539. 


Bolander,  Dr.  Henry  N., 

Bond's  Mills.  Mich.,  901. 

Bonpland,  M!..  cited,  818. 

Boom,  Hudson  River,  439 ;  statSsties  of;  44A. 

Boom  law  of  Michigan,  defect  in,  516. 

Booms  of  Saginaw,  comparison  of,  51<L 

Boom  Company,    Susquehanna,  466;    of  Waal 

Branch.  465w 
Boreas  River,  lumber  on,  43a 
Borer,  immense  destruction  of  pines  by.  470;  In 

Kimsiis,  165, 574. 575. 576 ;  in  Nebraska,  584. 
Boaland.  Kans.,  planting  at,  119. 
Bouob6,  M.,  on  planting  sterile  lands,  OL 
Bourbon,  climate  of  isle  of,  30a 
Bonrg-Argental,  anow-screen  near,  883. 
Boussingault,  on  climate,  310 ;  cited,  395, 3Sa 
Bouvart.  M.,  experiments  of,  149. 
Bouton,  L.,  on  climate  of  Mauritius,  30a 
Box,  as  a  screen,  97a 
Box-elder,  cultivation  at,  906, 668;  exoepttoa  o^  te 

timber-culture  claims,  la 
Boyd  Co..  Ky  .,48a 
Boygan  Lake,  WiSi,  53a 
Braokett,  G.  C.,  statement  by,  7a 
Brard,  C.  P.,  paper  made  from  wood  by,  Ua 
Breckinridge  Co.,  Ky.,  488, 49a 
Br6montier,  N.  T..  planting  of  dunes  by,  7a 
Brewer,  Prof.  W.  H^  dted,  99, 60a 
Brewster,  Mr^  on  planting,  4a 
Bristol  Co..  Mass.,  plairUng  hi,  43L 
BritUh India,  forest flresTn,  151 
Britton,  T.  A.,  on  dry-rot,  177. 
Brokenstraw,  lumber  on  the,  46a 
Brookline,  Mass..  tree-planting  in,  43a 
Brooklyn,  transpianttnig  in  parks  oi;  84. 
Broussenetia  papyrifera,  194. 
Brown  Co.,  Ind..  49a 
Brown,  J.,  on  plantingof  oaks,  64 ;  rule  tar  prspar^ 

ing  trees  for  removal,  83 ;  on  eilbot  of  tree^lant* 

ing.991. 
Brown,  Rot.  J.  C^  on  reboisemsDt.  cited.  33^  370  s 

on  climate  of  St  Helena,  303;  on  climate  of  Soolh 

Africa!,  304 ;  on  schooto  of  foceatry,  61^  e9a 
Brown's  Tract  N.  Y.,  43a 
Brunswick,  polytechnic  school  at,  631. 
Bmasela,  hygrometrioal  obssrvattons  at  9M,  VL 
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BryMit^Arthiir,  on  the  aah  and  the  larch,  S9;  ar- 
ticle by,  dted,  166, 505»  508, 510 ;  remarks  on  yel- 
low Cottonwood,  550. 

Bocharia,  aridity  in,  300. 

Bockoye,  in  North  Carolina,  474 ;  in  Tennewee, 
483;  in  West  Virginia, 493. 

Baokthom  fkmily  in  Maaaachosetts,  415. 

Badd,  J.  L^  on  planting  of  the  aah,  75 :  on  growing 
from  oattine8,554;  premiom  planting  to  be  re- 
ported ta5W. 

Budlong,  Mr.,  on  e£BMta  of  ahelter,  874. 

Bnflklo,  forest  products  received  at»  445 ;  Saginaw, 
shipments  to,  517, 518, 519;  lumber  trade  of;  453. 

Bnfiflo  Co..  Nebr..  563. 

14jiU  ::  ->■■■-  '--■  :rii^iit«  OD  chai-coal  iflO;  ex- 
pt'iiitieLiUi  ttt,  iHi  iLiel,  136. 

Btifger*  M*h  iio  supply  of  water  to  tsTflS,  QtKK 

Bnrtivdorr  hb  uwiDg  ^md  pkiittti(;,  3a 

Buried  oedar,  N<}w  iferHf  3t%  450 1  &n  cuiusta  of  North 

BoflinAtOD,  Iowa,  544, 54^^  ^9,  ^M. 

BarioifitOQ  Co.,  N.  J.,  400. 

BurUnfttuo  and  MUBouti  Hlv^r  Koitroad  of  Ne> 

brd«kA.  iruO'plaiLLiiij;  bj,  13Q,  5t^ 
Bnmitig  of  r«JiowB.  loa. 
Bmt  Co.,  Npbr.,  561 

Bdivdv,  Benjamin.  lostJt'ation  fotiitdc4  bj,30(L 
BaltdrnTii4i,{:Tittivi^tLon  of,iD  IIMudU.  SOti  ^  heating 

qu^lrteM  (li,  Ue;  in  luvra,  550;  Lti  K 11^  40a 
BasEnrd's  J^ay,  Ire^-plnutlDj;  near,  1^^. 
By  en,  ^lUlam  ^%  butemt^Dts  from,  &dd. 


Caotacee  in  Hassaohnsetta,  4ia 

CadUIao.  Mich.,  531. 

Calaia,  Me.,  lomber  trade  of,  307. 

Calaveras  grove  of  "  big  trees,"  604. 

Calculation  of  profit  ot  wind-screens,  878 ;  of  qoaii* 
titles  of  timber  made  at  Saginaw,  517. 

Calcutta,  lumber  to,  from  San  Frandsoo,  000. 

Calenbex^g,  former  regulations  in,  361. 

Califomift,  timber  of;  unlike  that  of  Atlantic 
States,  87 ;  law  in,  800 ;  elevation  of  timber  line 
in.  867;  snow  in  mountains  ol88d;  timber  re- 
sources ot  597;  importance  of  forest  culture  in, 
507:  waste,  507;  Prof.  Whitney's  observations 
on,  509 ;  lumber  resources  of;  603 ;  lumber  manu- 
facture in,  607, 608. 

Calm  in  woods,  878. 

Camanohe,  Iowa,  56& 

Canada,  forest  fires  in,  156;  law  for  preventing 
forest  fires  in,  158;  lease  of  timber  rights  In,  104; 
log-marks  registored  at  a  oentral  office  in,  814 ; 
droughts  on  Saint  Lawrence,  893:  lumber  in  Al- 
bany market^  448;  timber  at  Tonawanda,  451, 
458. 

Canadians,  timber  business  at  Saginaw  by.  51& 

Canals,  supply  of  water  to,  880 ;  rules  for  cnanging 
weight  to  measure,  448, 443 ;  New  York,  business 
of,  in  1874  and  1875, 45t 

Canary  Isknds,  olimate  of,  303L 

Caneadea,  N.  Y.,  timber  at.  448. 

Caofield,  Minn.,  tree-planting  at»  181. 

Caoisteo  Kiver,  lumbering  on,  441, 448. 

CafioDS  of  western  country,  334. 

Capacity  for  lumber  manufacture.  Saginaw  dis- 
trictt  513 ;  for  sawing  in  oertain  lumber  regions 
of  Northwest  in  1877, 549. 

Cape  Cod,  sand  dunes  of.  75, 81. 

Capital  required  for  timber  culture,  87. 

Capon  Iron  Worka,  returns  fttmi,  185. 

Carbonic-acid  gas  in  atmosphere,  888;  fbfmAtion 
and  use  of;  71. 

Carlaberg,  records  at  858l 

Carisruhe,  polytechnic  school  at,  680, 681. 

Carpentras,  conferenoe  at»  347. 

Carpentry  and  Joinery,  Massachusetts,  433* 

Carp  River,  Mlcb.,  584. 

Carriage  factories,  Massachusetts,  481, 488}  Mloh- 
igan,586. 

Carriages,  &c.,  insurable,  Massachusetts,  484. 

Carriers  on  the  durability  of  the  Uirch,  60;  on 
transplanting,  86 :  on  screens  tbr  nnrserias,  876. 

Carrol  Co.,  N.  H.,  timber  in,  40L 

Carrolton,  Mich.,  513. 

Carter  Co.,  Ky.,  48a 

Carving,  turning,  ^ko.,  48X 

Cascade  Mountuna,  59a 

Case,  Leonard,  tree-plantiing  by,  880. 


Casks  for  turpentine,  139. 

Cass  Biver,  Mich..  513, 533 ;  boom,  516. 

Ca88elton,^ak.,  tree-pUnting  at,  180. 

Cassville,  Wis.,  543, 544. 545, 54a 

Catalpa  advised  for  planting  in  Missouri,  570;  in 
Iowa,  56a 

Catawba,  timber  on,  in  North  Cardina,  470l 

Cato,  advice  of  in  planting,  43. 

Cattle  benefited  by  wind-screens,  875;  must  be 
kept  f^m  young  woodlands,  104, 490, 507. 

Cavities  fh)m  decayed  knots,  89. 

Cayuga  Co..  N.  Y.,  45a 

Ceoar  Co.,  Iowa»  planting  in,  554;  honey-locust 
in,  55a 

Cedar  Fork,  Mich.,  543. 545, 546. 550. 

Cedar  River,  Mich..  518;  Iowa,  conifers  on,  569; 
N.  Y^  lumber  on,  43a 

Cedar  Springs,  Mich..  53L 

Cedar,  buried  in  Nebraska.  580;  in  New  Jersey, 
459;  in  North  Carolina,  47a 

Cedar,  reservations  ot  la 

Cedar,  red,  heating  qualities  of;  136 ;  as  a  screen, 
876 ;  weight  of,  448;  southern,  of  North  Carolina, 
473 ;  in  KjEmsas,  577 ;  of  Tennessee,  483 ;  of  West 
Virginia,  490:  received  at  Son  Francisco,  60a 

Census  statistics  of  forest  products,  384 ;  forest, 
Illinois,  511 ;  Michigan,  534 ;  New  York,  instruc- 
tions.^ ;  New  York,  1875^  435;  of  1810,  in  Penn- 
sylvania, 461. 

C6sanne.  M.,  cited,  337. 

Centennial,  Kansas  at  574 ;  Michigan  forest  prod- 
ucts at  513:  tree-plantixig,  Michigan,  513 ;  Mis- 
sissippi products  at  483. 

Center  Furnace,  returns  fh>m,  18a 

Central  Illinois,  trees  adapted  to,  504. 

Central  America,  climate  of;  309 ;  lumber  to,  from 
SanFrancisco.609. 

Central  City,  Colo.,  fuel  used  at,  58a 

Ceylon,  climate  of;  30a 

Cliadbonme.  Paul,  statements  referred  to,  59a 

Chair  fEictories,  Michigan,  5aa 

Chamberlain,  Calvin,  memorial  of;  807;  on  change 
of  climate  in  Maine, 873;  cited,  395;  on  effect  of 
clearings,  394. 

Champaign,  HI,  experiments  at  505. 

Champlam  Canal,  Vermont,  timber  sent  on,  403; 
lumoer  statistics,  440, 441 ;  forest  products  on.  44a 

Champlain  Ore  and  Iron  Company,  returns  from, 

isa 

Change  in  trees  by  removal,  87 ;  in  timber  growth, 
190;  in  forests  of  Kentucky,  488;  in  forests  in 
Eastern  Kentucky,  489. 

Charcoal,  134;  composition  fh>m  various  woods, 
130;  red,  138;  fh>m  difierent  kinds  of  wood,  136 ; 
in  Massachusetts,  430.  433;  for  iron  manofa<v 
tures,  Northern  New  York,  441. 

Charlevoix  Co.,  Mich..  5Ba 

Charlotte  Furnaoe,  returns  from,  18S. 

Chase,  Mrs.  £.  R.,  on  forest  vegetation  in  Nevada, 
59a 

Chateaugay  River,  lumbering  on,  44L 

Chazy,  lumberiugon,  44L 

Cheat  River,  W.  va.,  timber  on,  49a 

Cheboygan,  Mich.,  548. 545;  district  Mich.,  98a 

Cheboygan  River,  Mich.,  583. 

Cheever,  Kans.,  town  arboricultural  society  in.  575. 

Chemical  composition  of  soils,  69 ;  works,  injury 
by  gases  from,  188  -jprocess  in  paper-making,  18i. 

Chemung  Canal,  N.  Y.,  457. 

Chemung  River,  timber  on,  44a 

Cherokee  Chie^  big  trees  of  California  named 
f)rom,60a 

Cherry,  water  required  by,  890 ;  weight  ot  448t  in 
Tennessee,  463;  black,  in  Iowa,  550 ;  in  Ken- 
ucky.488;  wild, red,  in  Iowa,  563;  wild,inWeBt 
Yirgijiia.  49a 

Cheshire  Co.,  N.  H..  forests  ot  40L 

Chestnuts,  cultivation  ot  508 ;  heating  qualities  of 
wood,  136 ;  failure  of,  in  North  Carolina,  470 ;  in 
Iowa,  568;  in  Massachusetts,  408 :  in  New  Hamp- 
shire, 400;  in  North  Carolina.  474;  la  Tennessee, 
483 ;  in  West  Yirginis,  49L 

Chester  sands,  trees  on,  SOL 

Chevalier,  C.  C.,  on  timber-culture  act,  Sa 

Chevreul.  M.,  experiments  ot  817, 33L 

Chicago,  Saginaw  shipments  to,  517. 

Chicago  an^Lake  Huron  Railroad,  541, 549, 54a 

Chicago  and  Michigan  Lake  Shore  Railroad,  540, 
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Cbicaeo,  SaginAw  and  CaoadA  BaOnMd,  540, 540. 
Chili,  lomber  from  San  Franciaeo  to,  fl09. 
China,  Inmber  from  San  Franoiaoo  to,  tfOO. 
GhfoMe  mcttbod  of  nuldng  charaoal,  13L 
Cblucli-bug  »topp^4  bj  timber,  280. 
Chimiiiapin  valiieil  fur  pUrilH."  j<oi]a»8SL 
Cliip[M.*wa  FjiUft.  Wii-,  &4I,  &i^i.  rW. 
U hi ppu wa  It i vp t^  M ich .,  5 12,  5 1 G .  583. 
t hlppt^wa  RLtoi>  Win.,  &^,  :»Ji,  M3, 549^  547, 55a 
Ckuela  for  innamet  93, 
Chwshowbatohie  S^y.  Fla.<  479, 
Uhrjiobotbila  (llat-hHuiM  borer),  165. 
f3^a*Tnuu!b«e^  me&^oroiogJUuhl   obaervationa   at, 

Olrcnlar  of  ivatmotions.  New  Fork  oenaoa,  1855, 

la  ■  1^-7'y,  16. 
CLtcdIhfb,  li:ii  of,  adflrea4(Hl,  tvith  inqoliiM,  394. 
Cistaoee  in  Maaaachuaetta,  418. 
Citiea,  improvement  of  atreete  in,  199 ;  i]\Jnrlea  to 

tr6eain,18S. 
Clare  Co^Mioh»53S. 
Clarion  Creek,  Pa^  464. 
Clark,  William  &,  experiments  of;  485w 
ClayCo.,Ind.,49& 
ClayCo.,Nebr.,583. 


Clayton,  ahipmenta  to,  518. 
Clearfield  Creek,  timber  oi 


on,  467. 

Clearinga,  changes  foUowinJL  S68 ;  effect  ot  in  Cali- 
fornia, S88;  e&ct  of,  inlonth  AfHoa,  304;  M. 
Becqnerel  on  e£foot  oi,  338;  waatefUl,  in  north 
CaroliniL477. 

Cleghom,  Dr.  Hnsfa,  report  by,  307. 

Clermont-Ferrand,  conferenoe  at,  347. 

Cleveland,  Saginaw  ahipmenta  to,  517, 518, 519. 

Cleveland,  tree-planting  at,  890. 

Climate,  effeota  of  foresta  npon,  301;  oonneotion 
between  foreata  and,  991 ;  deaignationa  of;  865; 
change  of,  in  Indiana,  497 ;  in  Iowa,  558. 

Clinton  Co.,  N.  Y.,  foreato  of;  437;  iron  intereit  of; 

CUnton,  Iowa,  541, 544, 548, 549, 56& 
Clinton  (vUlaige),  N.  Y.,  aaaociatUm  for  mral  Im- 
provement at,  S^,  456. 
Cloae  planting,  neceaaity  of;  90, 89L 

Cloada,  formation  ot,  883. 

Coal-tar  need  in  pruning,  94, 95. 

Coaat  Range  of  Moontaina,  CalifiMmia,  596;  winda 

of,a70.  ^^ 

Cochrane.  J.,  obaervationa  by,  505. 
Cocoa-nut  palm  at  Key  West;  89l 
Code  of  Ihuiea,  France,  76;  French,  ooneeming 

Area,  161 ;  of  Bebolaement,  338. 
Coffin,  Henry,  tree-planting  by,  430, 438. 
Coffin,  Jamea  U.,  reduction  tablea  by,  VO, 
Colby,  Mich.,  581. 

Cold,  effect  ot  on  vegetablea,  381, 388. 
Coleoptera,  ii^juriea  firom,  161-165^  178L 
ColUna  Bay.  ahipmenta  to,  5i& 
Colonial  restricuons  upon  foreat-flrea,  160. 
Colorado,  conatitational  proviaion  in,  808;  eleva- 
tion of  limber-line  in,  867;  efbot  of  anowa  in, 

886;  foreat  reaouroea  <kE;  568. 
Colorado  Springa,  589. 
Coloied  light,  effect  of.  300. 
Coloring  matter  abaorbed  by  chazcoal,  13L 
Colore,  autumnal.  30L 
Columbia  Biver,  lumber  ahipped  ftvm,  611. 
Colvin,  Verplanck,  a  park  commiaaioner,  437. 
Colwdl,  Mich.,  SSI. 
Comanche,  Iowa,  544, 548, 549. 
Combustible  part  of  wood,  composition  of;  74. 
Commissioner  of  Land  Office  ^oted,  18. 
Commissioners  of  parka.  New  York,  437. 
Commiasioners'  Island  reserved,  10. 
Communal  forests,  partition  of,  370. 
Commutation,  timber,  Wisconsin,  589. 
Como  Lake,  climate  of;  315i 
Companiea,  forest,  Pmasia,  360, 363, 366. 
Comparison  of  forest  vegetation  of  Eastern  Asia 

and  North  America,  87 1  of  Inmber  prodnotion  of 

Saginaw,  513. 
Composition  of  oharooala,  130. 
Comte-Grandchampa,  M.,  on  drifting  anowa,  888; 

oo  effecta  of  foreats,  S99l 
Condensation,  heat  evolved  by,  $183. 
Conditlona  and  oonoeaaiona  of  William  Penn, 

461. 
Conduction  of  heat  by  treea,  870. 


Coogreas,  powers  of;  in  lespeot  to  timber,  199L 
OonuiBrs,  pmning  of;  95;  of  Pacific  coa^  866;  of 


303. 
Lt  o^  in  diffiarent 


Ahuka,  611 ;  in  Ohio,  494, 495;  rare  in  Iowa  and 
Miaaouri.569. 

Coniferona  diatriot  of  Minnesota,  53L 

Coniferona  wood,  teat  of;  183. 

Connectiont,  tree-law  in,  805. 

Constantinople,  treea  near,  308L 

Conatitution  of  Colorado  on  tree-planting,  808;  of 
Minnesoto  State  Foreatry  AssooUtion.  j»4 ;  Swiaa 
federal  amended,  375;  of  Yillafse  Improvement 
Society.  81& 

Consumption  of  fioreatpcodneta,  increase  oi;  7. 

Contents,  Saginaw  lumber,  illustrationa  of;  517. 

Convention  of  French  forestera,  338. 

Converaion  toblea,  canal,  443, 443. 

Cook,  Prof.  Qeorge  H.,  on  bnrisd  oedarof  Hew  Jer- 
sey. 460. 

Cook*s  Ron,  timber  on,  466L 

Cooper.  EUwood.  dted.  60<L 

Cooper.  Dr.  J.  G.,  on  forest-trees  of  Montana,  591 1 
on  winda  of  Pacific  coast,  870. 

Cooperage,  393;  willow  naed  in,  106^  109;  Maass 
chnsetts,  483. 

Coos  Bay,  Oreg.,  61L 

Coca  Co.,  N.  H..  foreata  of,  309, 408. 

Copenhagen,  school  in,  63L 

Coppicea,  on  cultivation  ot,  101 ;  oak  fbr  tanning; 
146}  growth  in  gorgea,  358;  in  Maaaaohnaetta, 
405w 

Coral,  Mich.,  591. 

Cordeyro,  on  treea  of  Canari< 

Corda,  change  to  tcms,  443 ; 
woods,  13& 

Cork,  importation  of;  154. 

Cork-tIe^  cultivation  of,  1S9L 

Cork-pine,  518. 

Corky  elm,  cultivation  ot.  in  Iowa,  563: 

Comus  family  in  Maasaonuaetta,  413. 

Corsica,  Bucalyptna  in,  605. 

.Coraican  pine,  experimenta  with,  488. 

Cost  of  growing  pine  timber.  196 ;  of  planting,  Min- 
nesota, 46 ;  01  planting,  ealcnlations,  68 ;  of  grow- 
ing lafch,  68;  of  planting  in  KansaB,  esUmiatea, 
571. 

Cotta,  Henry,  on  aowing  and  planting,  30;  on 
planting  on  the  sod,  4a 

Cottonwood,  rate  of  growth  of,  39 ;  dose  planting 
of,  50;  roots  of,  fill  water  pipes,  118 ;  fungus  on, 
188 ;  aaascreen,  877 ;  in  Tennessee,  463 ;  in  Iowa, 
558, 553. 550, 566 ;  luifiber,  Sioux  City,  569;  grow- 
ing of,  in  Kansaa,  573. 

Couroier,  M.,  article  by,  173L 

Course  of  instruction,  Swiss,  practical,  378;  in 
school  of  foreatry  at  Neustaat-Bberswaide,  615w 

Contanoe,  A.,  work  on  oak  by,  161. 

Coverings  to  prevent  erosion,  357. 

Covering  of  forest  seeds,  38;  of  deeayed  spoti^ 
91. 

Cover,  aa  diatingniahed  fhnn  shade,  10& 

Cox,  ProU  B.  T.,  reports  cited,  498. 

Crandall.  A.  R.,  report  by,  dted,  488. 

Crawford  Co..  Mich..  538. 

Cree,  Gavin,  mode  of  trimming  by,  96L 

Creecent  City.  CaL.  598, 611. 

Crevices,  bleeaing,  in  timber,  17& 

Croatia,  foreat  acnool  in,  63& 

Crocker,  H.,  one  of  Wiaoonsin'a  forest  commis- 
sion, 489. 

Cromwell,  Dr.  B.  M.,  on  Bucalyptna  in  Geoffi^ 
607. 

Crooked  Valley  Creek,  Minn.,  539. 

Crow  Ishmd.  Mich..  513. 

Crow-Wing  River,  Minn.,  53& 

Grown  Point  Iron  Company,  returns  f^em,  ISS. 

Cubic  feet,  chauge  to  tone,  443. 

Culmann,  M.,  inveatigation  by,  3^ 

Cultivation  of  timber,  mistakes  in,  195;  eflbet  of 
npon  absorption,  89t 

Cumberland  Co.,  Me.,  timber  of,  398. 

Cup-ahake  in  timber,  176. 

Onrtia,  M  A.,  on  woody  plants  of  North  CaroIln% 
469;  botanical  studies  of;  469, 471. 

Curves,  how  formed  or  prevented,  9L 

Cuttings^  how  to  prepare,  554, 557. 

Cycles  of  rainy  years  considered,  886. 

Cypress,  as  a  screen,  876 ;  in  Massachtisetts,  407| 
s  _._    '  «  -.^     ^^Q.  j^  jjjjjpjjj  curolina,  478i 


lands  of  Florii 
In  Ohio,  494 1  in 


483. 
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Dakota  TerritorT,  S87 ;  tree-law  in,  SOSL 
DaltoD,  MiolL,  9&L 


Danokelmann,  Dr.  JV,  facta  farniahedf  by,  014. 
Danube,  changea  in,  S94. 
Davenport,  Iowa,  541. 544, 548, 549, 568. 
DaTidaon,  J.  W^  on  timber-growing,  49. 
DaTia,  Qoy.  C.  K.,  recommendation  ol  533, 531 
Davy,  H.  Marie,  notea  by,  997. 
Dearborn  Co.,  Ind.,  497. 
Deatha  in  atorma  on  prairiea,  S80. 
Decay  haatened  by  warmtb,  S41. 
Decayed  apota,  covering  of.  91. 
Deoinooa  affecting  timber  landa,  11. 
De  Conrval,  Viacoant.  on  pmnlng,  93L 
Deer,  iqjory  to  treea  by,  174. 
Defecta  in  timber-ooltare  aot^l9{  in  timber,  dis- 
covered by  soond,  177. 
De  Frieae,  L.  H.,  report  by,  dted,  487, 488. 
De  Eirwan,  C,  cited,  604. 
De  la  GryeJikHiaett  obaervationa  of,  334. 
Delano,  R.  V.,  prize  offered  by,  535. 
Delaware  River,  changea  of  timber  on,  190l 
Delaware  State,  frnit  in,  97Z 
Delbrack,  Dr.,  remark  by,  S41. 
Delimogea,  Mr.,  defenae  of  Dea  Can'  method  by, 

97. 
Demoralisation  from  nnreatrained  theft  of  tim- 
ber, 15. 
Denmark,  sand  dnneaol^  80;  achoolforinatniction 

in  forestry  in,  631. 
Denaity  of  timber  growth,  99;  of  wood,  relation  of , 

to  absorption,  990. 
Denver,  planting  at^  589, 591 ;  lamber  statiatioa  of, 

590. 
Department  of  affrlcnltnre  in  C^eorgta,  479. 
Depere,  Wia.,  543, 547, 550. 
Depredationa  by  pioneers,  9;  proaeoations  fSur,  17. 
Depth  of  soils.  70. 
De  Saussare,  M.,  remarks  by.  338. 
Des  Cars',  Coont,  method  of  pmning  by,  99,  93; 

instmction  in  proniog  given  by,  98;  remedy  f»r 

bleeding  crevices,  176. 
Deseret  Agricnltaral  and  Manafaotnring  Society, 

sUUsUca  by.  594, 505. 
Desroohea,  forest  regulations  by,  305. 
Destruction  of  insects,  168. 
Detroit,  Saginaw  ahipmenta  to,  517;  lumber  mami- 

liEKStories  of,  541, 543, 545. 
Detroit  and  Bay  City  Railroad.  540, 543, 546. 
Detroit  and  Milwaukee  Railroad,  543, 546. 
Detroit,  Lansing  and  Lake  Michigan  Railroad, 

541, 543, 545. 
Dews,  aa  affected  by  timber  belts,  381 ;  when  most, 

333. 
Dew  point,  383. 
Di  Beranger,  Dr^  63a 
Dickinson  Co.,  Kans.,  575. 
Diepholz,  former  regnlationa  in,  361. 
Disbudding,  nreferable  to  pruning,  90. 
Diseases  of  forest  trees,  171 
Disinfection  by  charcoal,  131. 
Diss  Debar,  J.  H.,  work  by,  cited,  490. 
Distance  between  trees,  36. 
Distilled  products  of  wood,  134, 134. 
Distillation  of  turpentine,  13a 
Distribution  of  forests  in  united  States,  38. 
Dodge  Co..  Minn.,  533. 
Dogwood,  heating  qualities  of;  136;  in  Tennessee, 

483;  in  West  Virginia,  493. 
Domestic  forest  products,  Massachusetts,  490. 
Delia  Ana  Co.,  1^  Mex.,  587. 
Donnelly,  Ignatius,  bill  introduced  by,  534, 535. 
Douglas  Co.,  Kana,  576, 563. 
Douglaa  spruce  in  Europe,  604. 
Douglaa,   Robert   on    evergreen    planting.   53; 

larches  raised  by,  430 :  experience  of;  dted,  561 ; 

A  Sons,  trees  fh>m,  419, 505. 
Downing,  A.  J.,  on  transplanting,  84;  remedy  for 

insecta  by,  166. 
Downaville,  Wia.,  543, 547. 
Drainage  from  erosion,  289. 
Drains,  in  works  for  inrevention  of  tonents,  35T. 
Drake,  £.  P.,  535. 
Drifting  snows,  prevention  of.  381. 
Drifts,  snow  or  sand,  prevention  of,  199. 
Dromart^  B.,  on  charcoal  making,  199, 131, 


Dronghts  in  New  England,  998;  effects  oni 
tion,  998 ;  eflbot  of  forests  in  preventing,  i_ 

Druid  City,  a  name  for  Tuscaloosa,  Ala.,  890. 

Dryness  of  air,  efliMt  of,  836. 

Dry-rot,  177. 

Dry  Wood  Station,  trees  planted  at,  180. 

DuDat6,  effecta  observed  at,  339. 

Dubuque,  Jowa,  541,  544.  548,  549,  568. 

Ducal  polyteehnlc  school  at  Brunswick,  631. 

Du  Hamel  on  trimming,  93;  advice  on  thinning. 
100;  on  charcoal  making,  189 ;  on  care  of  diseased 
trees,  176;  on  ii^uries  by  frost,  17& 

Dnluth,  Minn.,  534.  539. 

Dunbar,  C.  F.,  535. 

Duncan's  Mill.  Land  and  Lumber  Company,  603L 

Duncan  City,  Mich.,  583,  543,  545. 

Dmiea,  planting  of,  75 ;  in  Belgium,  80. 

Dunkirk,  Saginaw  ahipmenta  to,  517. 

Dunlap,  M.  L.,  cost  of^growing  larch,  08. 

Durability  of  the  larch,  60;  of  railroad-ties,  116. 

Durance,  torrenta  of,  356. 

Duschlberg,  records  at,  834. 

Dutrochet,  M.,  experimenta  of,  317. 

Dwight,  Dr..  on  sands  of  Cape  Cod,  81. 

Dying  out  of  forests,  174. 

Earth  themometers,  833. 

Bast  Saginaw,  Mich.,  513, 549;  545. 

Eastern  aspect,  866. 

Eaton,  Prof,  Amos,  on  planting,  58. 

Ban  Chdre,  Wis..  530,  541, 543,  547,  550. 

Ebermayer,  Prof.  E.,  cited,  183, 184;  obserrations 

by,834-«Jl.  .--»., 

Ebrach,  records  at,  834. 
Ecobuagew  defined,  160. 
Ecuador,  lumber  from  San  Francisco  to,  609. 
Education  of  forest  agents.    (See  Sehoolt  of  For- 

ettry.) 
Edwards,  Samuel,  on  planting,  34,  58,  55,  509. 
Eggleston,  Rev.  N.  P.,  quoted,  91& 
Egle's  History  of  Pennsylvania,  cited,  463. 
Eisenach,  school  of  forestry  at,  638. 
BUftstic  force  of  vapor,  383. 
Elbe,  changes  in,  S93,  894,  895,  806,  330. 
Electrical  properties  of  charcoal,  130;  influence  of 

trof^e.  20g. 
El  L;  i  ri.  III..  clJraiit«  at,  S71 ;  experfmeiita  at^  A07. 
Elk  i.:t>.,  I'ft.,  lumber  of,  4tJ4. 
Elk  ItJi[.lflfl,  Mich.,  sn. 
Elk  lUver,  ^Liiju.,  5fl9. 
ELIioLt>  Jl.  S..  trw  pluting  by,  119;  estiinates  of 

Timber  in  luiJisitu,  67D. 
Elliott,  Willi  Jim,  53  f 

ElJiuwowlH  KuiiB.,  trea^tijantliig  station  at^  tI9v 
EHir^,  KuHr^.,  treci  planillig  at,  IJD, 
Elm  «f^<  pIuitlA^  of.  3lt4l>. 
Elm  In  etjmticcl  iiltdiUlDiiB,  6i;  wo^\  ^ii1te4  for,  74; 

blet'iUji^  i]i>  how  cure<d.  95:  heAtln^  qit^iilUcka  of 

sap  of.  4127  i  wrlphl  or  w^»od^  44'i:  cnllfTntioQ  ot, 
son;  fa^orablcoplninnor,  45^;  phintfngorjtilrtv^, 
501,562;  in  Nc^v  Ilnrupj^lilrf),  400;  in  UaoAajobu- 
flSttfl,  JlOf  in  ^"|  :  •  '  ^n^L,  il5;  Ln  TeaueBBee, 
483s  in  WiMt  V.._ ,.  J. 

Elmer,  C.  E.,  on  forest  fires,  157. 

Emme,  waters  of  the,  373. 

Emmerich,  depth  of  Bhine  at,  891 

Emmett  Co.,  Mioh.,  533. 

Emerson,  George  B.,  on  planting  in  Eastern  Massa* 
chnsetts,  44;  visit  of.  to  the  forests  planted  by 
Br6raontJer,76;  obaervationa  by,  193;  arboretum 
auggested  by,  317 ;  cited,  873 :  report  of,  on  treea 
of  Massachusetts,  403 ;  experiments  in  tree>plant- 
ing,433. 

Engineering  worka  for  preventing  torrents,  356. 

England,  lumber  from  San  Fraaoisoo  to,  609. 

Entries  under  timber^culture  act^  85. 

Erieaoee  in  Maasachusetts,  418;  moor^pan  soil 
formed  byj65. 

Erie  Co.,  N.  x .,  change  of  forests  in,  191. 

Erie,  Pa.,  Saginaw  ahipmenta  to.  517. 

Erie  Canal,  rarest  proancts  on,  443. 

Erie  Bailway,  ties  need  by,  116 ;  forest  products  on, 
447. 

Erosion  of  streams,  willows  prevent,  111. 

Brmenonville,  meteorological  observationa  at^MS. 

Erosion,  drainage  by,  8^;  of  prairie  soil,  891;  of 
unprotected  soil,  204, 
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Escambia  Bay,  Fla.,  479. 

Escanaba,  Mich..  543, 54& 

Eecanaba  RlTor,  524, 531. 

Essex  Co.,  Mass.,  plantiog  in,  44 ;  prizea  for  plant- 
ing ordered  in,  417 ;  tree-plantiiig  in,  431. 

Essex  Co.,  N.  Y.,  changes  of  forest  in,  1»3{  forests 
of,  437 ;  iron  interest  of;  441. 

Ealenberg,  forest  school  at,  034. 

Eucalyptus  globoloa,  804,  605,  606;  on  Pontine 
Marsiiee,S85;  in  Algeria,  285;  drying  efliBOt  of, 
290 ;  in  Central  America,  310. 

Euphrates,  floods  of;  32a 

Evaporation,  effect  of -woods  00, 242;  moasorement 
of;  231 ;  meter  for  measoring,  232;  fh>m  soil&  233; 
by  seasons,  243;  fh>m  soils,  243;  effect  of  litter 
on,  247,  249;  fh>m  forests,  248;  rrench  observa- 
tions on,  250;  LA.  Lapham's  observationa  on, 
271;  effects  of,  297. 

Evart,  Mich.,  522. 

Evasions  of  timber-cnltnre  act,  19. 

Evelyn's  maxim  for  preparation,  42,  43;  on  trans- 
plMiting  of  large  trees,  83. 

Evergreens,  planting  of;  in  Nebraska,  48 ;  rales  of 
E  Ferrand.  49 ;  Iowa  and  Ulinois,  52:  Prof.  Amos 
Eaton  on  planting,  58 ;  seedlings— H.  M.  Thomp- 
son's remarks,  54 ;  S.  Edwards  on,  55 ;  wild,  Iowa, 
56;  large,  transplanting  of,  57;  trimming  of,  90; 
genenuly  will  not  grow  by  sprouts,  lOl ;  forests. 
fiOnries  to,  164, 165 ;  injured  by  fhwt,  178, 269 ;  as 
screens,  276 ;  road  planted  with.  284 ;  recom- 
mended in  Illinois,  505 ;  at  Elgin,  IlL,  508;  region 
of  Wisconsin,  528;  in  Minnesotik  531,  539;  in 
Iowa,  552, 557;  directions  for  handling  and  plant- 
ins,  561 ;  scarce  in  Mis8ouri2569 ;  in  Kansas,  574; 
failnre  uf  certain  kinds  in  Kansas,  576 ;  in  Ne- 
braska, 579 ;  from  Bocky  Mountains,  in  Nebraska, 
582 ;  of  Califomia,  597, 598, 599. 

Evols,  forest  school  at,  631. 

Examinations  for  school  of  forestry  at  Nan<^,  637. 

Excess  of  forests,  former,  7. 

Exemption  i^m  taxation,  198. 

Exeter,  N.  H.,  ancient  forest  regulation  ot  401. 

Expansion,  cooling  by,  223. 

Experiments,  should  be  encouraged,  199 ;  at  Ulinois 
Industrial  University,  505. 

Exposed  situations,  planting  in,  65. 


Faehn,  wind  so  called,  336. 

Falrhavon,  Vt..  wood  made  into  paper  at,  128. 

Fairniount  Park,  Mlchaux  grove  in,  216. 

Fairport,  Saginaw  shipments  to,  517. 

FaU  planting.  Nebraska,  47, 584. 

Fallows,  burning  ot  103. 

Faribault  Co.,  Minn.,  537. 

Farmers'  Institute  of  Kansas  State  Agricultural 
College,  list  of  trees  approved  by,  570. 

Farms,  forest  product  or,  388. 

Farwell,  Mich.,  522. 

Fautrat.  M.,  meteorological  observations  by,  249, 
251,263. 

Fay,  Joseph  S.,  experiment  in  nlantinff  by,  427. 

Fay,  Ricnard  S..  prises  offered  by,  417;  experi- 
ments in  plantbg  by,  428,  43L 

Feet,  board  measure,  conversion  to  tons,  443. 

Fences,  104;  where  needless  should  be  dispensed 
with,  199 ;  against  drifting  snows,  281 ;  in  Iowa, 
568;  in  Kansas,  572,  573L 

Ferrand,  E.,  on  evergreen  onltore,  48, 49. 

Fiber  of  wood,  tests  of,  12a 

FUi  Islands,  lumber  from  San  Fiandsco  to,  609. 

FUlroore  Ca,  Minn^  532. 

Finland,  school  of  forestry  In,  639. 

Fires,  set  by  timber-thieves,  9 ;  destractive,  9, 155 ; 
safety  belts  for,  70 ;  change  of  timber  after,  190 : 
laws  for  preventing,  199;  ^e  cause  of  "bairens,** 
489;  in  Lake  Superior  region,  587;  ancient  traces 
of;  in  Nebraska.  580. 

Firewood,  Massachusetts,  420. 

Firsof  North  Carolina,  472;  in  Ohio,  495;  Tennessee, 
484 ;  Scotch,  in  exposed  situations,  68 ;  seeds,  cov- 
ering of,  32. 

Fishing  Creek,  W.  Ya.,  ttmbara  of;  493, 

Fis^E  A.,  cited,  402. 

Fissures  in  timber,  176. 

FHch,  Dr.  Asa.  article  cited,  166. 

Fitsharding.  Lord,  mode  of  planting  by,  84L 

Flagg,  W.  Cm  estimates  by,  51L 


Flat  River,  Mich.,  898. 

Flat- woods  region,  of  Mississippi,  481 . 

Fleischer,  Dr.  v.,  cited,  620. 

Flint,  Wm.  F.,  on  forests  of  New  Hampshiie^  398^ 
402. 

Flint  Biver.  Mich.,  519, 882. 

Flint  and  Pere  Marquette  Baitooad,  541, 548, 546. 

Floods,  in  European  rivers,  294;  deatniotion  by, 
286,287. 

Flora,  forestat,  Illinois,  503 ;  Iowa  and  Hebnaka 
compared.  580 ;  Montana  Territory,  591. 

Florencei  Mich..  5ia 

Florida,  live  oak  in,  10, 11 ;  lumber  of;  41& 

Flume  at  Hilliard's,  59L 

Fog,  formation  of,  223 ;  changa  to  xmin  in  redwoods^ 
W2;  in  Madeira,  309. 

Foissac,  on  meteorolo^,  303. 

Foix,  conference  at,  34^ 

Folwell,W.  1^,531 

Fond  du  Lac,  Wis.,  541, 543, 547. 

Fontainebleao,  meteorological  observations  at,  963L 

Fontaine,  Prof  W.  M.,  dtod,  492- 

Fontenoy,  effect  of  clearings  al^  293. 

Forage,  leaves  for,  154. 

Ford,  L.  M..  534. 

Ford  River,  Mich.,  524^  543, 546, 590. 

Forest,  variable  meaning  of  word,  28. 

Forest  City,  Cleveland  so  called,  280. 

Forest  companies,  Prussia,  360, 363, 366. 

Forest  products  1840, 385. 

Forests  as  a  shelter  for  same,  154 ;  dying  ootol^  189; 
effect  upon  rain  in  Iowa,  286;  turn  aside  hail- 
storms,  299;  effects  upon  climate,  991,301;  M. 
Becquerel,  memoir  upon,  310. 

Forestry,  Annual,  of  Iowa  Horticultural  Socie^, 
556;  Association,  Minnesota,  State,  534 ;  com- 
mission, Wisconsin,  528;  instruction  in,  at  Am- 
herst, 425 ;  schools  of;  425,  613.  (See  SekooU  $i 
Forettry.) 

Forges  using  eharooal,  185. 

FoiiEdwaM,  N.  Y.,  a  lumbering  point,  440^  44& 

Fort  Kearney,  Cottonwood  ceases  at,  579. 

Fort  Laramie,  evergreens  begin  near,  579. 

Fort  Madison.  Iowa,  544. 548. 5^,  56& 

Fort  Miller,  N.  Y.,  a  lumbering  point,  440. 

Fossil  forest  trees^  resemblanoe  of;  .to  frriattng 
species,  2^. 

Foster,  Snel,  on  plantinft  68. 

Fourier,  experiments  o^318L 

Fox  River,  Wis.,  531. 

France,  dnnes  on  the  coast  01^75;  reainooa  pnd> 
uctaof;  140;  laws  for  preventinyg  forest  fires  in, 
159:  sale  of  timber  in,  194;  comparative  obaer- 
vations  in,  262;  hail-storms  tn,299;  code  of  re- 
boisement  in,  338 ;  forestry  instruction  in,  086. 

Frankfort,  Mich.,  523, 542, 54l 

Frauds  in  entries  of  timi>er  lands,  14. 

Frankenlust,  Mich.,  513. 

Franklin  Co.,  lud.,  498 ;  Kans.,  477 ;  Nebr.,  583 ;  K. 
Y..  forests  ot  437 ;  Ohio,  planting  in,  494. 

Freeholders,  planting  by,  97. 

Freesing  earth  before  transplanting,  SSL 

Fremont,  Saginaw  shipments  to,  517. 

Fremont  Centre.  Mioh^  58L 

Frenow,  Bernard,  on  red  dhaiooal,  138. 

Fresenius,  R.,  cited,  139. 

Fresno  Co.,  CaL,  big  trees  in,  604. 

Freyburg  forest  regulations,  371, 37& 

Friedriohsrode.  records  at,  259. 

Friendly  Islands,  lumber  fhmi  San  Franeiteo  ftoi 
609. 

Frontiers,  waste  of  forests  on,  9. 

Frost,  George  S..  statements  by,  982, 531. 

Frost,  spruce  injured  by,  163;  ininry  to  trees  by. 
177,.'S70t  conifers  killed  by,268x  aa  affected  by 
timber  belts,  281. 

Frait  trees,  Iowa  law  to  encourage,  20Sw 

Frait  belts  in  United  States,  266. 

Fruit  in  Michigan,  271 ;  culture  in  Nebraska,  973 1 
regions  near  great  lakes,  288;  crop  in  Indiana. 
497. 

Fuel  used  by  railroads,  113 ;  Bull*s  experiments 
on,  129 ;  value  of  woods  for,  136 ;  planting  for.  in 
Iowa,  558. 

Fuller,  Andrew,  on  insects  ii^Jurioos  to  likkoffT* 

FuUer,  O.  W.,  535w 

Fulton,  DL,  541, 544. 548. 549. 

Fungi  in  grain,  stopped  by  timber,  980, 
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FaDgOBgrowths  on  pine,  178, 181. 

FoDke,  Walter,  work  of,  cited,  eso. 

FnmaceB,  iron,  naiiig  charcoal,  124. 

FnmaB,  Ex-Govemor,  of  Nebraska,  on  fiUl  plant* 

in«.48,584. 
Furnas  Co.,  Kebr.,  583. 
Farnitore  manofaotnres,  Maataohnsetts,  491, 4S9, 

424. 
^rrowB,  direction  of,  affects  wheat  crop,  371. 
Fors,  prodnction,  1840, 385. 
Fnrse  planted  by  Mr.  Jefferson,  SSL 


GalaoiA,  forestry  instmctlon  in.  883, 094. 

Gale,  Prod  E.,  on  faults  in  tImDer-culture  act,  99; 

on  growth  of  wood,  38l 
Galnuia,  O.  B.,  on  white  willow.  111 :  on  screens  for 

protection  in  lUinoiB,  978 ;  on  profits  of  planting. 

Game,  Ibrosts  as  a  shelter  fiir,  154. 

Gannett^  Henry,  cited,  589. 

Gard,  droughts  in.  993. 

Garden  Island,  shipments  to,  518. 

Garfield,  Kans.,  tree-planting  station  at^  119. 

Garonne,  floods  of;  354. 

Garrigues,  Dr.  S.  dw,  report  of,  514. 

Garriflon  boom,  Wisconsin,  530. 

Gas  from  wood,  133;  absorbed  by  charcoal,  131 ;  in- 
Jury  to  trees  from,  189. 

Ctesparin,  Count  de,  cited,  315, 318. 

Gatnering  of  seeds.  33, 45. 

Gauges  for  raeasuring  sap-pressure,  495, 497. 

Gaul^  ancient  climate  of  969. 

Gauley  Biver,  W.  Va.,  timber  on,  493. 

Gay-Lnssao,  report  of,  314, 315, 31ft. 

Gaylord.  Mich.,  593. 

Gasonnement  (sodding),  339, 354. 

Genesee  Co.,  Mich.,  514 ;  N.  Y.,  tree-planting  in, 
454. 

Genesee  Biver,  changes  of  timber  on,  190 ;  flood  of, 
987;  lumber  on,  441. 

Genesee  Valley  Canal,  449. 

Geneseo,  N.  Y.,  big  tree  at,  454. 

Geneva,  observations  at,  390 ;  forests  near,  379. 

Geological  formation,  influence  of,  99, 4^  467 ;  fa- 
vorable to  redwood,  600. 

Georgia,  pine  region  of,  137 ;  turpentine  inspection 
in,  140 ;  public  lands  of,  479 ;  statistics  of  timber 
lands,  480 ;  Kacalyptus  fails  in.  607. 

Ge..many,  sale  of  timber  in,  104 ;  schools  of  for- 
estry, 014. 

Gibson  Co.,  Ind.,  490. 

Giddings,  Charles  M.,  tree-plviting  by,  990. 

Gieesen.  school  of  forestry  at,  6-20. 

Glllot,  A.,  on  charcoal-making,  120. 

Ginseng,  production  of,  1840, 385. 

Gladwin  Co.,  Mich.,  529. 

Glady  limestone  cedar  on,  483. 

Glaria,canton  of,  371. 

GlensFoUs,  lumber  of,  437, 438, 440, 448. 

Glen  Haven.  Wis.,  544, 54a 

Gnawing  animals,  prevention  of,  95. 

Goats,  damage  done  by,  105^  35d 

Goat-willow,  108. 

Gonards,  meteorological  observations  at,  963. 

Goodale,  S.  L.,  memorial  of;  907 ;  on  eflTect  of  clear- 
ings, 994. 

Gophers,  injuries  by,  119, 173. 

Gordon,  Minn.,  tree-planting  at,  191. 

Gorki,  Kussio,  school  of  forestry  formerly  at^  631. 

Gormond  branches,  91. 

Gottingen,  f  jnner  regulations  in,  361. 

Government^  care  of  Torests  by,  7. 8 ;  suggestion  on 
management  of  timber  by,  193}  reservation  of 
Yosemite  and  Big  trees,  603. 

Oowen,  Mich.,  591. 

Grafting,  varieties  preserved  bv,  33. 

Graham,  M.  C,  on  climate  of  Madeira,  301, 309. 

Gnin.  saved  by  timber-belts,  280. 

Grandeur  of  a  redwood  forest,  609: 

Grand  Gulf  group,  forest  growth  of,  481. 

Grand  Haven,  ^ch.,  590,  521,  541,  549,  545,  546 ; 
sands  at,  82 ;  cooler  than  Milwaukee,  974. 

Grand  Rapids.  Mich.,  520. 541. 542, 546 ;  Wis.,  530. 

Grand  Rapids  and  Indiana  Railroad.  541. 542, 546. 

Grand  Rapids  and  Kewaygo  Railroad,  541, 549, 546. 

Grand  Biver  DiMtrict,  594. 

Grand  Traverse  Region,  Mich.,  533. 

Grapes,  wild,  on  saiia%  88. 


Grass  Biver,  N.  Yh  lumbering  on,  436, 438;  441. 

Grant  Co.,  Minn..  533 ;  Wis.,  458. 

Grant.  Mrs.,  cited,  4.17. 

Gras,  M.,  on  forests  of  Alps,  319. 

Grasshoppers,  relief  to  those  suffering  firom,  Ifl^ 

19 ;  avoid  timber,  280 ;  irjuiy  fbom,  167, 536, 540. 
Gray,  ProfL  Asa,  remarks  by.  97, 507. 602. 
Gray,  John  C,  on  climate  of  New  England,  998. 
Grayson  Co.,  Ky.^88. 49a 
Great  Kanawha,  w.  Yo.,  timber  on,  493. 
Great  Salt  Lake,  Utah,  59ft 
Grebonau,  Herr,  on  depth  of  Bhine,  29& 
Greece,  droughts  in,  99ft 
Greeley,  H..  advice  of,  on  tree-planting,  41, 4561 
Green  ash  in  Iowa,  558. 56ft 
Green  Bay,  Wis..  530, 540. 54 1. 543, 547, 55a 
Green  Bay  and  Minnesota  Bailroad,  541,  543;  547, 

55a 
Green  Brier  Biver,  forests  of,  49a 
Greene  Co.,  N.  Y..  196 ;  Wis.,  45a 
Green  light,  effect  of,  30a 
Greenup  Co.,  Ky.,  488, 48a 
Greenville.  Mich.,  521. 
Greenwood,  George,  tree-lifter  by,  84. 
Gregg,  Mr.,  on  pliuiting,  4a 
Gregg,  Georf^,  splint-cobles  by,  463. 
Gregory,  W.  H.,  on  climate  of^Ceylon,  307. 
Greville,  Dr.,  description  of  fungus  by,  177. 
Gridhiy.  Bev.  Dr.  A.  D.,  45ft 
Grlaons,  canton  of,  371, 375. 
Grouping  of  trees  for  effect,  37. 
Grover's  Island  purchased,  10. 
Growth  of  wooa  in  different  years,  38 ;  Bagneriff 

on,61t  Iowa  woods,  SAft 
Grubennafren,  former  regulations  in,  361. 
Guam,  lumber  fh>m  San  Francisco  to^  603. 
Guardis.  school  for,  099. 
Guatemala,  effect  of  clearings  in,  3ia 
GuemerviUe,  lumber  near,  603L 
Guess,  George,  English  name  of  Sequoia,  603. 
Gnillet,  Peter,  plan  of  forest  management  by,  90a 
Golf  States,  census  sUtisttcs,  386. 
Gum-trees  in  Tennessee,  484;  West  Virginia,  498. 
Guttenberg,  Iowa,  544 ;  54a 
Gnyandotte  Biver,  W.  Ya.,  timber  on,  493. 
Guyot,  A.,  reduction  tables  by,  225. 

Hackberry  in  Iowa,  568. 

Hoiren,  F.,  measurements  of  Bhine  by,  39ft 

Hail-storms,  M.  Becquerel,  cited,  299. 

Hales.  S.,  experiments  of,  317, 435. 

Half  Moon  Lake  and  Canal  Company,  53a 

HaUCo..Kebr.,583. 

Hall,  J.  K.,  on  timber-culture  act,  33l 

Hallery,  P.  G.,  eziierienoe  of,  577. 

Hallette^  meteorological  observations  at^  963. 

HamamelaoecB  in  Massachusetts,  413. 

Hamilton  College,  rural  improvement  at,  990  {  tree 

culture  at,  456. 
Hamilton  Co.,  N.  Y.,  forest  region  of,  437)  Ohio, 

495. 
Hamilton  Iron  Works,  retoms  fh>m,  195. 
Hamlin,  Mich.,  583. 
Hampton,  C.  M.,  observation  by,  191. 
Hancock  Co..  Ky..  488 ;  Me.,  droughts  in,  894. 
Hancock,  Minn.,  tree  planting  at,  19L 
Hannibal,  Mo.,  544, 548^550. 
Hanover,  former  regulations  in,  36L 
Hanson,  M.,  on  wiltow  culture,  loa 
Hard  woods  in  Pennsylvania,  467}  reoeived  at  Saa 

Francisco,  60a 
Hardy,  M.,  observations  by,  313,  605. 
HarrisviUe,  Mich.,  590. 
Hartig,  B.,  observations  by,  181,84a 
Hartmann,  investigations  by,  378. 
Harvard  College,  botanical  garden,  8ia 
Hastings,  John  C.,  45ft 
Hastings,  Minn.,  544, 548, 549. 
Hastings  and  Dakota  Bailroad,  537. 
Hayden,  Prof.  F.  V..  cited,  114, 587, 589, 59a 
Health,  effect  of  moistnro  on,  837 ;  pliuiting  in  the 

interests  o^  379. 
Heart- wood,  formatioB  of,  6L 
Heat,  conduction  of,  in  tj'ees,  97a 
Heating  properties  of  charcoal,  198 ;  of  woods,  136. 
Hedges,  105,974,875^537;  in  Iowa,  564, 568, 805:  in 

Nebraska,  583, 58i  585, 58ft 
Heinrtohs,  Dr.  G.,  records  under  care  of  88ft 
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Bellrlefrell,  Inveetintions  of,  SM7. 

Hemlock  hedges,  Iw ;  for  taxmiog,  144 :  ehaoset  of 
timber,  190 ;  in  New  Hampshire,  399 1  in  JPeim- 
eylvania,  458.  467;  in  Ohio.  494}  weight  ot,  448; 
extrftot  maoafiictare,  Michigan,  590. 

Hondrioks.  Thomas  A.,  inttraotions  by,  Ul 

H6raolt,  effect  of  clearings  in,  893. 

Herkimer  Co.,  N.  Y.,  forests  of,  437. 

Hermann,  perfame  fh>m  pioe  prepared  by,  143L 

HermoD,  Minn.,  tree-planting  at^  I8L 

Herriok,  C.  L.,  cited.  S39. 

Horsev,  J.  L.,  cited,  401. 

Hess,  Dr.  Richard.  683. 

Hesse,  former  regnlatioDS  in,  381, 902. 

Heyer,  G.,  on  mineral  matter  in  wood,  70. 

Hickory,  heating  qaalities  of,  136;  iqjared  by  in- 
sects. 168;  in  Massachosetts,  406,  ill;  in  Korih 
Carolina,  473 ;  in  Tennessee,  484 ;  in  West  Vir- 
ginia, 491 ;  in  riinois.  507 ;  weight  of,  448. 

Hide  and  Leather  Convention,  advioe  of,  146L 

High  school  of  airricaltare  at  Vienna,  08S. 

Highways,  planting  along,  50. 

HiKert.Vli.,547. 

Hilgord,  Bngene  W.,  died,  488. 

Hill.  L.  M.,  cited,  83, 57& 

HilL  Walter,  botanical  labors  ot,  609w 

Hillianis,  Wyoming,  501. 

History  of  tnrpenooe  indnstay.  13& 

Hoag,  J.  N.,  instmctions  bv,  901. 

Hodges,  Leonard  B.,  opinions  of,  19:  on  planting 
in  Minnesota,  45, 181, 533, 334, 535, 5301 

Hoffman,  M.,  on  perfume  fh>m  pine,  143. 

Hoga,  former  regnlations  in,  36L 

Hohenheim,  school  of  forestry  and  agrioaltar« 
at,619. 

Holden.  Dr.  A.  W.,  account  by,  437. 

Holland,  sand  danes  of,  80. 

Holland,  Mich,  58a 

Hollenbeck,  William,  planting  by,  983. 

HoUerath,  records  at,  858. 

HoUy,  heating  qualities  o^  136 ;  in  Maasaohnsetta, 
411 ;  in  North  Carolina,  475;  in  W.  Va.,  490. 

Homes,  H.  A.,  cited.  308. 

Homestead  entries.  16. 1& 

Honey-loonst,  planting  of^34;  hedges,  106;  Iowa, 
55& 

Honololo,  lumber  ttom  San  Francisco  to,  609. 

Hooker,  J.  D.,  on  climate  of  Ceylon,  30& 

Hoops,  Saginaw,  production  of,  519. 

Hornbeam,  soil  suited  for,  74 ;  heating  qualitiee  of^ 
136;  in  Massachusetts.  40& 

HfiT«»fM!hMitnnt.  cnlt*''***'^"  *»',  508L 

JltjNt^  I>r.H  tnj  willin'.  IL 

HtuchkiM,  Jed..  p*xi  r  1 1  report  by,  467. 

lIotU'iiT  wnfk  ou  CtLexjuuii^  by.  99l 

IToQUih.  FruDklki  [i,  h.  {lark  commissioner,  437. 

HoDghton  Co ,  Arifh..  5i«. 

Itbu^hUtn,  Dr.  Doiij^iaui.  soli  found  by,  513. 

Umif^htou  L{«k(^  Micli-,  ^-^-l, 

JI 0  w  u^  1  ft^]  Ld  Huekbotn  fut-daoes,  i«tums  fhnD,  18S. 

Howard  CLly.  Mlcb,,  5*31. 
■  Hownrd,  SsmforiJ.  mcmoriAl  liy,  870. 

Howe^ll,  Kob^rt.  lU'^tiiat  frf>ni,  456. 

lioy.  Dr.  Iv.  IV,  mi  tr*  *  a  *»r  Wiioonaln,  587. 

Hoyt,  J.  W.,  BlattmiiQt*  by,  bii7. 

Hudsion  River,  lumber  of;  4i36, 437. 

Hudson,  Wis.,  543, 547. 

Hughes,  Mr.,  mode  of  tapping  iot  torpentlne  by, 

Hubbard,  T.  M.,  article  on  fenoes  by,  104. 

Humboldt  on  climates.  310, 311, 318, 385;  dted,  614. 

Humboldt  Co.,  CaL.  £00. 

Humrdity.  883, 894. 825|  986, 831, 889. 

Hunniweil  Furnace,  returns  from,  19& 

Huntingdon  willow.  10& 

Huntington  Co.,  Ind.,  499. 

Hunt  not  T.  Sterry,  cited,  333. 

Hunt^s  Run,  timber  on,  467. 

Humus  in  soil,  65i.  71. 

Hunneberg,  Sweden,  forest  school  at,  639l 

Husmann,  George^  observations  and  advioe  in 


planting,  500. 
lussey,  Joh 


Hussey,  «lohn.  article  by,  cited,  166, 493L 
Hutchinson,  Kans.,  tree  planting  station  at^  118. 
Hutchinson,  Robert,  essay  by,  ISL 
Hydraulic  power  affected  by  clearings,  888. 
Hydros,  climate  ot  315. 
Hylurgus,  ii^uries  Arom,  163^ 
Bystedum  pinastri,  181 


Ice,  willows  prevent  li^iitles  from,  UL 

Idaho,  dying  of  forests  in,  174. 

Ide.  A.  M.,  experienoe  of;  431. 

Ulinoie,  evermens  not  hardy  in,  34 ;  sereens  fiw 
protection  In,  878 ;  tree  law  in,  805 ;  flora  of,  503 1 
tree  culture  in,  504, 506, 507, 509, 510;  Inmber  pro- 
duction of;  545, 54a 

Hlnminating  gas  from  wood,  133L 

Imperial  Academy  of  Sciences,  report  of;  995. 

Inclinations  of  surfiuse,  71, 865. 

India,  forests  in.  307. 

Indian  reservations,  11. 

Indian,  River,  N.  Y.,  436, 438 ;  aummers,  dlaappen- 
anoe  of,  49Sl 

Indiana,  forests  of;  496. 497. 

Industries  employed  in  wood  manufSMStare^  30!^  393. 

Ii\)uries  to  trees,  repair  of,  88, 174. 

Insects  affecting  trees  in  Paris,  51 ;  injarlons  to 
willows,  1 10 ;  ravages,  161 ;  means  for  destroying, 
168;  shelter-belts  protect  against^  880. 

Inspection  laws,  turpentine.  139. 

Institut  Agronomique,  Paris,  630. 

Instructions  to  agents  of  land-office^  18;  fbrfbreat* 
meteorologioal  stations,  931;  Swiss  oonxae^STT; 
census,  434. 

Instruments  for  observations,  direottona  for  using, 
93L 

Insurable  property,  Massachusetts,  491 

Interior  States,  census  statistics,  387. 

Interlaken,  records  at  851 

Internal  movement,  forest  products,  Keir  Yoric 
canals,  443. 

Intruders,  removal  of,  19. 

Iosco  Co.,  Mich..  988. 


544, 545, 568 ;  forest  resources  of;  551 ;  change  of 
climate  in,  553;  Horticultural  Society,  551-^66 1 
measurement  of  woods  in,  555;  shelter-belts  In, 
557  ;  table  of  plantinff  in,  566 ;  flora  oL  580. 

Iron,  charcoal  in  manumotnro  of;  184;  of  Northen 
NewTrork,44L 

Irrigation  necessary  in  some  places,  91 ;  in  Utab. 
803;  504 ;  Cokirado  constitntlon  on,  908. 

IsabeUaCo.,Mich.,S88. 

Is^re,  eflisct  of  clearings  in,  993. 

Ishpeming.  Mich.,  543;  947. 

Issart  de&ed,  160. 

Italy,  screens  of  timber  in,  973;  leosnt  fiorest  Iav, 
378 ;  school  of  forestry  in,  63a 

Ives,  Uenry,  experience  of;  451 

Jackson,  Dr.  C.  T.,  quoted,  601 

Jackson,  Daniel,  pioneer  lumbannan,  463. 

Jackson,  H.  H.,  sUtement  by,  57a 

Jackson  Ca,  Ind.,  49& 

Jackson,  Lansing  and  Saginaw  B.  R,  541, 546^  5«. 

JacksonvilIebFla.,479. 

Jamaica,  Eucalyptus  in,  606. 

James  River,  va.,  46a 

Janish,  H.  R.,  on  climate  of  St  Helena,  30a 

Japan,  lumber  fh>m  San  Frandsoo  to,  690;  pape^ 

mulDerry,191 
Jasper  CCj^d.,  500. 
Jefferson,  Thomas,  ftarae  planted  by,  89 ;  on  dhange 

of  clirnkte,  809. 
Jefferson  Co.,  Ind.,  fOO;  Nebraaka^  564;  New  York, 

893,451 
Jennings  Ca,  Ind.,  500. 
Jersey  Pine  of  North  Carolina,  47L 
Jessnp*s  Falls,  boom  near.  439, 44a 
Jewett,  Ezekiel,  information  from,  600L 


Johanneskrens,  records  at.  831 
Johnson,  G.  Y.,  statement  by,  570L 
Johnson,  J.  Y.,  on  climate  of  Madeira,  30L 


Johnson,  Samuel  P.,  early  lumbering  by,  463L 
Jolly,  H.  G.,  on  forest  fires,  15a 
Jones,  Capt  William  C,  cited,  591, 596. 
Judeich,  Dr.  J.  F.,  statistios  fhnn,  619. 


Kaemits  on  dews,  881. 

Kalkaska  Ca,  Mich.,  983. 

Kalm  quoted,  86a 

Kansas,  wood  growth  in,  39  ^tree  planting  by  rait 
road  oompanies  in,  118;  HorticulturaTSooiety, 
165;  fonnertroelawln,906i  timber  belts  in,  8W| 
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Kaofifks,  \vood  growth  in,  &o.— Continned. 
rain-fall  in,  Si,  571 ;  forest  resources  and  plMit- 
ing  In,  570 ;  fences  in,  573. 

Kansas  Pacific  Railroad,  tree  planting  by,  119. 

Karsten  cited,  139. 

Kawkawlin,  Mich.,  513;  booms,  516. 

Xedzie,  R  C,  report  by,  271 ;  meteorology  of  Mich- 
igan. 974. 

Keller,  F.  G.,  invention  of  a  process'  for  paper-mak- 
ing, 123. 

Kelsey,  S.  T..  on  tree  planting,  118, 119, 570, 513. 

Kennebeo  River,  timber  resonrces  of,  396. 

Kentacky,  forest  resonrces  of,  486, 488;  percentage 
of  trees  in  eastern,  499 ;  barrens  of,  489. 

Keoknk,  Iowa,  544, 548, 549, 56a 

Kerr,  M.  B.,  observations  by.  497. 

Kerr,  TV.  C,  sutements  by,  470, 477. 

Kettle  Creek,  timber  of,  466. 

KetUe  River,  Minn.,  538. 

Keweenaw  Point,  Mich,  526. 

Key  West,  cocoa-not  palm  at,  83. 

Kiilebrow,  J.  B.,  resources  of  Tennessee,  by,  483. 

Kilns,  charcoal.  128. 

Kindling-wood,  392, 423. 

Kingston,  shipments  to,  518. 

Klamath  Lakes,  Ores.,  50& 

Knapp,  J.  G.,  oneof  Wisconsin's  forest  commission- 
ers, cited,  280, 529. 

Knots  in  timber,  94. 

Koltz,  J.,  work  on  willow  onltnre.  111. 

Konig,  school  of  forestry  founded  by,  629L 

Kovanko,  M..  cited,  131. 

Krain,  school  of  forestry  at,  6S9i 

Kreuto,  school  of  forestry  at,  62& 

LabiHarditee  first  finds  the  Eucalyptus,  C06. 

Laborers  employed  in  pruning.  04. 

La  Crosse,  Wis.,  530, 541, 543, 547, 55a 

Lacv,  Prof  C.  Y.,  534, 535. 

Ladd,aP.,cited.590. 

Ladoacette,  M.,  on  effect  of  clearings,  293. 

Lake  City,  Minn.,  544, 548, 549. 

Lake  Co.,  Mich.,  523. 

Lake  Erie,  fruits  grown  near.  266. 

Lake  Huron  shore,  lumber  of,  520, 541. 

Lake  Maggiore,  climate  of,  315;  torrents,  373. 

Lake  Michigan,  fruit  belt  of,  266. 

Lake  Ontario,  fruit  grown  near,  366. 

Lake  Superior,  comparison  of  vegetation,  89:  lum- 
ber region.  524, 531, 543. 

La  Linth,  E.  do,  investigations  by,  372. 

Lamonts  atmometer,  232. 

Lancisci,  on  insalubrity  of  Rome,  285. 

Land  and  forest  congress,  resolutions  of;  170, 893. 

Landes,  maritime  pine  of,  140. 

Laud-Office,  circulars  of  12. 

Landoldt,  E.,  investigations  by,  372. 

Landreth,  Bamet,  observations  by,  198. 

Lansing,  Iowa,  544, 568 ;  Michigan,  efRM^  of  cold  on 
trees  at,  178 ;  hygrometrical  observations  at^  838, 
229;  records  at^  871. 

Lantana  in  Ceylon.  307. 

La  Panne,  dunes  of,  80. 

Lapeer  Co.,  Mich.,  582, 541. 

La  Pcrouse,  voyage  in  search  of,  606. 

Lapham.L  A.,  on  forest  fires,  155;  cited,  271,  874, 
527, 520^1, 533 ;  one  of  forest  commission,  420. 

Laramie  Plains,  591. 

Larch,  question  as  to  durability,  59,  60 ;  cost  of, 
62 ;  cultivation  of,  417, 507, 559, 564 ;  Scotch  plan- 
tations, 59 ;  for  tanning,  60, 148 :  in  exposed  situ- 
ations, 68;  gas  from,  139;  diseases  of,  1»7; 
American,  succeeded  by  balsam  fir,  193. 

Large  trees,  transplanting  of,  88. 

Larry's  Creek,  lumber  biuiness,  465, 466. 

Lasts,  392. 

Laths,  Lake  Huron  shore,  520;  in  Northwest,  541 ; 
at  San  Francisco,  008. 

Lathrop,  W.  H.,  president  Iowa  Horticultural 
Society,  565. 

Laurel  of  West  Virginia,  490. 

Laurel  Hill  Association,  218. 

Laurent,  Professor,  on  effect  of  olearingjs,  893. 

Law  for  preventing  forest  fires  in  Canaua,  158 :  to 
promote  tree  planting,  200:  recent  PruBsian, 
363 ;  Swiss,  371, 375 ;  Italian,  378.  (See  under  tha 
namea  of  States  the  lawi  in  ezch  rekUing  to  tree- 
planting.) 
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Lawrence  Co.,  Ky.,  488, 490. 
Lawrence  Nursery  Company,  '419. 
Lease  of  timber  rights  in  Canada,  194. 
Leather,  early  shipments  of,  144. 
Leaves,  wood  growth  proportioned  to,  90 ;  for  for- 
age, 154. 
Leton,  Philip,  wood  gas  made  by,  133. 
Leelenaw  Co.,  Mich..  523. 
L'Est^rel,  France,  forest  fires  in,  159. 
Legacies  for  promotion  of  sylviculture,  814. 
Leguminoeffi  in  Massachasetts,  414. 
Le  Maltre,  J.,  process  by,  148. 
Lemberg,  forest  school  at,  623, 624. 
Le  Notre,  transplanting  by,  83. 
Lentz,  G.  W.,  estimates  by,  466. 
Le  Roy,  Mich.,  521. 
Leslie,  experiments  of,  318. 
Le  Seuer  Co.,  Minn.,  532. 
Lewis,  Elias,  Jr.,  on  forests  of  Long  Island,  458. 
Lewis  Co.,  N.  Y.,  146. 437, 455. 
Lianoourt,  quoted,  869. 
Liebig,  experiments  ot  134. 
Life,  nnman,  protection  of,  by  timber,  880. 
Light,  colorea,  effect  of,  300. 
Lightning,  reputed  exemption  of  beech  from,  899 
Ligustrum  as  a  screen,  876. 
Lime  trees  in  exi>osed  situations,  68. 
Lime  soil,  trees  suited  for,  70. 
Lincoln,  Mich.,  523. 
Linden  in  Massachusetts.  416. 
Lindloy,  Dr.,  on  effect  of  clearings,  893. 
Linth,  torrents  of,  373. 

Lirlodendron  favored  by  geologioal  cause,  487. 
Lisbon,  school  at,  631. 
Litchfield,  Minn.,  tree  planting  at,  181. 
Litter,  effect  of,  upon  evaporation,  844, 346, 847, 449. 
Little  Au  Sable  River,  523. 
Little  Bay  de  Noonette,  524. 
Little  Kanawha,  w.  Va.,  timber  on,  493. 
Little  Sturgeon  Bay,  Wis.,  -543, 547. 
LitUe  Suamico,  Wb.,  531, 543, 547. 
Littond  dunes,  77. 
Live-oak,  reservations  of,  10, 478. 
Livingston,  Chancellor,  on  effect  of  shade,  300. 
Loblollv  pine.  North  Carolina,  471. 
Lock  ]^aven,  lumber  business  of,  465, 466. 
Locks  on  N.  Y.  canals,  448. 
Lockwood,  Mich.,  521. 
Locust  trees  in  Tennessee,  484 ;  in  West  Virginia, 

491 ;  borers  in,  166, 208. 
Locusts.    (See  Qraeehoppers.) 
Log-marks,  814. 
Log,  standard  (Glens  Falls),  439;  size  at  Tittaba- 

wassa  Boom,  516. 
^gSiog  railroad,  551. 
Lomoardy  iMpIar  as  a  shelter-belt,  879. 
Long  IsUmd,  change  of  climate  on,  272 ;  woods  of, 

457. 
Long-leaf  pine,  137;  in  North  Carolina,  470,  472; 

in  Georgia,  479:  in  Mississippi,  461. 
Longstreath,  C.  H.,  reports  on  tree-planting  by, 

118, 119. 
Lo-'^'tcnrFfl  nf  Hoslfl.  ju. 
L.^|ilivniH  pJni,  injiirieR  hv.  ll!4. 
Lc^Kiui  Co.,  Ohio,  foreftlftln,  496* 
Lc»n  nt^^  hnd  Parjide,  i>n  »oMng  and  planting,  31; 

nn  tliiuntDg,  [^J;  oti  tHiiuiiitig,  91. 
Li,-^  Atiiii  l<ji^,  Cal.,  EnoalvT^^ufl  in,  606. 
I>iciirt  XIV,  plaulipfjby'oHstof,  83. 
Liisi;  ^i.itidi,  Ure-njik  In,  l(t,  11. 
Lii^ii^'kinn,  Mn..  ^Ji,  rHE,  5S0. 

Ia,.*«.,  ou  ;;»»»^u,  307. 

Lower  Austria,  forest  school  in,  634. 

Lower  Manistee,  Mich.,  523. 

Lucerne,  canton  of,  371,  375. 

Lndington,  Gov.,  recommendation  of,  529. 

Ludington,  Mich..  580,  521,  523.  541,  545. 

Lumber,  exportation  from  Wilmington,  N.  C,  479 ; 

markets  in  Utah,  595 ;  products,  census.  3S5,  :!rD ; 

Massachusetts,  421,  422,  423;  Rhode  Islncd,  433; 

Pennsylvania  (1810).  4G'i;  Iowa,  568;  LukoUiiroii 

shore,  529 ;  of  Northwest.  540,  541,  544,  54*e.  .*'4l<. 

607,  608;  Northern  New  York,  436;  resources  of 

Michigfln,  522;  Saginaw,  515,  517;  Buffalo.  A'Ji-. 

San  Francisco,  608 ;  Tonawapda,  451 ;  weight  of, 

442,  443. 
Lumbermen's  association,  Tonawonda,  4.'>2. 
Lumbermen's  Board  of  Trade,  Albany,  44t). 
Lumbermen's  Exchange,  West  Branch,  465.  t 
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Lazeine  Co.,  Pft..  pine  of,  464. 

LyuD,  txe«*pliuitiDfc  near,  428. 

LyoD,  T.  T.,  memorial  by^  971. 

Lyon  Co.,  Iowa,  planting  in.  553 ;  Kansas,  577. 

Lyons,  Iowa,  541,  544,  5&,  549,  568.  569. 

Lysimeter,  S33. 


MoAfee,  Prof.  H.  H.,  cited,  34, 279. 555. 

Mc£acron,  Wm.,  tUtistios  by,  439. 

Macedon,  ancient  winters  of,  869. 

MacGlasben,  device  of.  for  transplanting,  86. 

McGregor,  Iowa,  544,  548, 568. 

Mackenzie,  Alexander,  on  obanges  in  timber- 
growth,  190. 

McLood  Co.,  Minn.,  539. 

Macbines  for  transplantibg,  65. 

Madeira^limate  of,  301. 

Madrid,  Eacalyptns  injnred  at,  &\S, 

Mad  River,  Vt.,  409. 

Mafrdebnrg,  depth  of  Rhine  at,  995,  996. 

Hafigta,  waters  of  the,  373. 

Magne,  M.,  report  of,  337. 

Magnolia,  heating  qoaliticA  of,  136 ;  in  Massacha* 
setts,  416;  in  North  Carolina,  476;  in  West  Vir- 
ginia, 491. 

Maine  Board  of  Agriooltare,  memorial  ot  907; 
law  for  tree-planting  in,  908;  change  ot  climate 
in,  971 :  droaghts  in.  994 ;  forests  of;  395. 

Maine  Central  R.  R.,  lumber  bosiness  of,  398. 

Mainville  Forge,  retams  from,  195. 

Maladie  da  ronde,  176. 180. 

Malaria,  bow  affected  by  timber.  985. 

Malte-Bnin,  on  climate  of  Bncharia,  309. 

Maores,  France,  forest  fires  in,  159. 

Management  of  timber  by  United  States,  193. 

Manilla,  lamber  from  Siui  Francisco  to,  €09. 

Manistee,  Mich.,  520,  591.  5i23,  541, 549,  543,  545. 

Manistee  River,  Mich..  522. 

Manning,  E..  coniferous  trees  exhibited  by,  404. 

Manteoffel.  Baron,  on  sowing  and  planting,  30;  on 
sod-planting,  40. 41. 

Manton.  Mich.,  591. 

Manaynnk,  Pa.,  wood-paper  made  at,  193. 

Manzineza,  malaria  at,  985. 

Maple,  soil  suited  for,  73;  heating  qualities  of,  136; 
on  sap  of,  495;  cultivation  of.  455,  507,  508!  569; 
weight  of,  449;  in  New  Hampshire,  399 ;  in  Maa- 
saohusetts,  4 15  {in  North  Carolina.  474 :  in  Ten- 
nessee, 484 :  in  West  Virginia,  499;  in  Ohio,  490; 
in  Iowa.  454, 456:  in  EauMS,  579. 

Maple  molasses,  391,  421. 

Maple  seeds,  covering  of,  39 ;  gathering  of,  33, 46. 

Maple  sugar,  391;  Massachusetts,  4:20;  Michigan, 
595;  Minnesota,  539. 

Maple  Valley,  Mich.,  581. 

2Caple-worm,  165. 

Maas,  Herr,  tables  on  hydrology  by,  995. 

Marohand.  M..  cited.  337. 

Marine  Mills,  Wis.,  544. 548. 

Marinette,  Wis.,  541. 550. 

Mariposa  Co.,  Cal.,  609. 

Mariposa  grove  of  "big  trees",  604 

Maritime  situations,  planting  in,  65;  region  of 
North  Carolina,  469. 

Maritime  pine  on  sands.  79,  81;  tapping  of,  140; 
experiments  in  planting  of,  42a 

Mark,  former  regulation  in,  36L 

*'  Market  log  **  defined,  439. 

Marking-hammer,  use  of,  194. 

Marks  for  turpentine  inspected,  139, 140. 

Marlett,  W^  paper  by,  976. 

Marquesas  Isi'ds,  lumber  fh>m  San  Frandsoo  to,609. 

Marquette,  Mich..  543, 547. 

Mariabrunn,  school  of  forestry  at,  699i 

Mannato,  effect  of  clearings  at.  330. 

Marsh.  George  P.,  cited,  76, 80, 968, 309, 334. 

Marshall,  timber  of,  603. 

Marshall,  Ex  Governor  William  R.,  534. 

Martins,  M.,  observations  of,  319. 

Maryland,  fhiit  in.  979. 

Mason,  Attorney-General,  opinion  of,  19. 

Mason,  J.  A.,  on  climate  of  Madeira,  30L 

Mason,  Judge,  experiments  by,  2Td. 

Mason  Co.,  Mich.,  593. 

Mason ville,  Mich.,  543. 546, 55a 

>fasMM!husetts,  planting  in,  44, 704 ;  for  tree-plant- 
ing in,  903;  survey,  403;  trees  in,  404, 406;  cen- 
sus, 419. 


Mast,  spar.blocic,  and  pump  making;  493. 

Masters,  Mr.,  on  effects  of  shelter,  974. 

Mathieu.  Prof.,  meteorological  observationa  by. 
869;  cited,  690. 693. 629. 

Mauritius,  climate  of,  304. 

Maury,  M.  F.,  cited,  499. 

Maxwell,  ThonuM,  planting  bj,  220. 

Mead,  D.  &  J.,  pioneer  lumbermen,  463. 

Mears,  Mich..  520. 

Mease,  J.,  letter  fh>m,  164. 

Measurements,  conversion  into  tonnage,  443;  ot 
trees  in  Wabash  Valley,  498;  of  trees  in  Jeflbr- 
son  Co.,  Ind.,  500 ;  of  big  trees  "  604. 

Measuring- worm,  iivjuries  from,  166. 

Mechanical  process  in  paper-making.  193. 

Medals,  forestry,  536. 

Meehan,  Thomas,  nurseryman,  419. 

Meeker  Co.,  Minn.,  539. 

Meiler,  charoal,  197. 

Melampsora  nopnlini,  188. 

Melbourne,  Mien.,  513. 

Meldrum,  Charles,  on  climate  of  Mauritius,  305. 

Melk,  forest  school  near,  694. 

Melloni,  experiments  of,  316. 

Memorial  of  Colorado  on  timber  lands,  909. 

Mendocino  Co.,  Cal.,  601. 

Menona,  Mich.,  513. 

Menominee  district,  594, 541, 543, 547. 550. 

Menominee  Iron  Company,  returns  fhim,  195. 

Menominee  River.  531, 543, 545^  550. 

Merced  grove  of  big  trees,  604. 

Meridian.  Wis.,  543.  547,  550. 

Merulius  lachrymans,  a  fongous  growth,  177. 

Meteorological  observations  in  fields  and  wood- 
lands, 9:10. 

Mexico,  lumber  ft«m  San  Francisco  to,  609. 

Miami  Co.,  Eans.,  577. 

Mice,  iiyaries  by,  173. 

Michaux.  Andre,  915 ;  Andr6  Fran9oi8,  915 ;  lega- 
cies, 915. 

Michle.  C.  Y.,  on  trimming,  100. 

Michigan,  forest  fires  in,  155;  law  for  tree-plaot- 
ing  in,  208 ;  board  of  agriculture,  memorial  oC 
970;  meteorology  of,  974;  tree-planting  in,  511; 
timber  reeources  of,  448, 51L  51^  599, 541 ;  defect 
in  boom  laws,  516;  West  Side  Railroad,  SS); 
census,  594;  Upper  Peninsula,  594. 

Michigan  City,  sand  hills  at,  89. 

Microscopic  studies  in  forestry,  616. 

Middle  Island  Creek,  W.  Va..  493. 

Middle  park  division.  Colo.,  59a 

Middle  States,  railroodo  in,  112;  census,  386. 

Midland  City,  Mich.,  529. 

Midland  Co.,  Mich.  59^ 

MUacocia  River,  Mich,  594. 

Military  posts,  reservations  at,  11 ;  records  at,  985. 

Millen,  A.  P.,  statements  by,  54a 

Miller,  Edwin  8.,  account  by,  45a 

Miller.  J.  M.,  statement  by.  577. 

Millikin,  Dan.,  on  forests  of  OhiOb  189. 

Mill  View,  Fla.,  479. 

Milwaukee,  L  A.  Lapham's  observations  at,  971 ; 
temperature  greater  than  Grand  Haven,  974; 
shipmenrs  from  Saginaw  to,  517. 

Mineral  lands,  11. 

Minick,  H.  O.,  method  of,  49. 

Mining  and  forest  school  at  Sehemnitz,  625. 

Mining  interests,  use  of  timber  in,  9, 13, 593. 

Minneapolis,  Minn.,  541. 546, 549. 

Minnesota,  planting  in,  45;  law  for  tree-planting 
in,  909;  lorests  otj969,531;  importance  of  plant- 
ing in,  533 ;  State  Forestry  Association,  534;  st»> 
tistics  of  tree-planting  in,  538;  State  Hozticol- 
tural  Society,  539;  maple  sugar  in,  539;  lamber, 
541, 548:  production  oC54i  545. 

Mirbel,  M.,  experiments  of.  317. 

Mississippi  (River),  544,  545,  548;  lumber  prodvc- 
tion  in  1875  and  1876. 541 ;  shinjue  product  of.  540. 

Mississippi  (State),  live  ook  in,  11 ;  pine  region  oC 
137;  timber  of,  481;  products  oi;  at  Centennial, 
4P9. 

Missouri  (State),  law  to  enconr^ge  tree-planting  in, 
910;  rains  in,  291;  timber  leb^uroes  of, 569;  ad- 
vice in  planting,  509. 

Missouri  (River),  lamber  made  on,  544,  545,  548| 
shiftingchannei  of^  587. 

Missouri  River,  FortSoott,  and  Golf  Railroad,  tree- 
planting  by,  120. 

Missouri  VaUey,  forest  growth,  Nebr.,  579. 
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Mistaked  in  ornamental  planting,  56. 

Mistral,  efifects  of,  315. 

Mitchell.  D.  G.,  article  on  fenoea,  104. 

Mitchell  Co.,  Kans.,  577. 

Mitchill,  Dr.  S.  L,  on  electrioal  effect  of  treea,  398. 

Moeso,  waters  of,  373. 

3tobawk  River,  lamber  region  north  of,  43(1 

Moisture,  a  oontrollin^  ionuenco,  26;  of  soils,  70; 

records  of;  23G;    Frassian   stations,  S53;   per- 

conuge  in  fields  and  woods,  Swiss  stations,  860 ; 

IVom  groves,  289. 
Mollnder,  G.  A.,  cited,  on  charcoal-making,  139. 
Moline,  lamber  prodaot  of.  541, 544, 548, 5^. 
Mouell,  J.,  statement  by,  570. 
Hontcalm  Co ,  Mich.,  523. 
Monestiqne,  timber  on,  in  Mich.,  534. 
Montaigne,  M.,  cited,  337. 
Montague,  Mich.,  530.  531,  541, 542, 545. 
Montana,  591;   dying  of  forests  in,  174;  timber 

line  in,  367. 
Montgolner  Bros.,  paper  firom  wood  by,  133. 
Monticello,  furze  planted  at,  83. 
Montmorency  Co.,  Mich.,  533, 583. 
Montpelier,  observations  at,  319. 
Montreal  River,  Mich.,  534. 
Montrose,  Iowa,  544, 548, 54& 
Moor-pan  soil,  planting  on,  65. 
Moose  River,  lamber  on,  441. 
Moravian  forest  school,  034. 
Moravia-Silesia,  forest  school  in,  634. 
Morean  process  of  making  charcoal,  131. 
Morgaes,  Baron  de,  article  by,  178. 
Morfey.  Mich.,  581. 
Morris  Co..  Kans.,  57& 
Morris,  Minn.,  tree-planting  at,  131. 
Morris,  James,  planting  in  x^'ebraska,  50. 
Mortier,  A.,  work  on  willows,  cited.  111. 
Morton  J.  Sterling,  statement  by,  563,  584. 
Morvan,  coppice  forests  of;  103. 
Moscow,  school  of  forestry  near,  631. 
Mosher,  J.  A.,  on  timber-cnltore  act,  S3. 
Moshannon  Creek,  timber  on,  467. 
Mosinee,Wis.,530. 

Mott,  James  T.,  on  protection  of  timber,  380. 
Mountain  ranges  of  Virginlik  467. 
Mount  Airy  Forge,  returns  from,  135. 
Mount  Morris,  nT  Y.»  timber  trade  at,  448. 
Muir,  Mich,  SQL 
Mulberry  in  Massachusetts,  410;  in  Tennessee,  489; 

in  West  Virginia,  493;  in  Iowa,  568. 
Mulching  necessarv  for  evergreens  in  Kansas,  576. 
Mule-patns  in  works  to  prevent  torrents,  357. 
Miinden,  Forest  Academy  at,  618. 
Munich,  university  at^  618. 
Mnnsell,  Joel,  cited,  on  paper  making,  183. 
Moskegon  Booming  ComiMiny,  534. 
Muskegon  River,  SS3, 533. 
Maske'^on,  Mich.,  530, 531, 541. 548, 545^  546. 
Muscatine,  Iowa,  544. 548, 540C»{8. 
Musqnito  Creek,  timber  on,  467.^ 
Muster,  A.  M.,  statements  by,  594. 
Miittricb,  A.,  records  in  charge  of;  858. 


Naltads,  classical  allusion  to,  303. 

Nancy,  comparative  observationB  near,  868;  school 

of  forestry  al,  620. 
Nanquette,  M.,  on  trimming,  93. 
Nantucket,  tree-planting  on,  81, 430, 438. 
Narragaagas  River,  lumber  business  of,  397. 
Nassau,  former  regulations  in,  361. 
National  Lumberman's  Association,  466. 
Natural  drainage,  289. 
Navul  construotioo.  reservations  for  9 
Naval  stores.  137, 385:  Wilmington,  N.  C, 478. 
NaTigatinn  doatroyetl  bv  clearings,  389. 
Navigator's  Island,  lumber  from  Son  Francisco  to, 

609. 
Navy  Commissioners*  Island,  11. 
Nebraska,  arbor  day  in.  98, 583 ;  flora  of  580 :  former 

Iaw  in,  310;  forests  In  recent  geological  times, 

580:  fruit  culture  in,  873;  planting  in,  47.  4a  49. 

50, 579;  rains  in,  391. 
NocedaL  Wis.,  530. 
Necessity  of  woodlands,  7. 
Neilson,  William  O.,  cited  on  iron  mannfkcture,  187. 
Nelson,  attorney -general,  opinion  of,  13. 
Nemaha  Co.,  Nebr,,  584. 
^ematus  ven trails,  iu^xaj  to  willow  by,  167. 


Neosho  Co.,  Kans.,  578. 

Neufchatel,  clearings  around  Lake,  388. 

Ncostadt-Eberswalde,  school  of  forestrv  at,  614, 033. 

Nevada,  law  to  encourage  tree-plantmg  in,  311; 
timber  in,  593. 

New  Alexandria,  Russia,  school  of  forestry,  dee., 
at,  633. 

Newberry,  Prof.  J.  S.,  remarks  by,  89;  dted,  898, 
493. 

New  BuiKilo,  Mich.,  546. 

New  England,  census,  386 ;  droughts  in,  898;  rail- 
roads ui,  113. 

New  Hampshire,  forests  of,  398 ;  law  for  planting, 
31L 

New  Jersey,  forest  resources  of,  459 ;  fires  in,  186; 
fhiltin,873. 

New  Mexico  Territory,  587. 

New  River,  W.  Va.,  timber  on,  493. 

New  Orleiins,  early  lumber  trftde  to,  463 ;  Eucalyp- 
tus too  delicate  for,  607. 

New  South  Wales,  observation  in,  334. 

New  York,  forest  fires  in,  156 ;  lumber  Arom  San 
Francisco  to,  609 ;  northern,  lumber  region  of, 
436;  statisticsot  434;  law  for  tree-planting.  813. 

New  York  Central  Railroad,  forest  products  on, 
447. 

New  Zealand,  lumber  firom  San  Francisco  to,  609. 

Nicaragua,  climate  of,  310. 

Nice,  climate  ot  315. 

Nicodemus,  Professor,  work  cited  by,  139. 

Nisbet,  John,  on  soils  and  subsoils,  69. 

Nismes,  sterilised  region  near,  39X 

Nobles  Co.,  Minn.,  540. 

Nomaison,  M.,  process  by,  14& 

N5rdlinger,  Dr.,  observations  by,  184. 

North  Branch,  Pa.,  lumber  of,  464. 

North  Carolina^  tnrpentine  ol^  137, 130 :  timber  re- 
sources of,  460 ;  rain-fall  in,  470 ;  detailed  account 
of  timber  species  in,  471 ;  importance  of  tree- 
planting  in,  477. 

Northern  aspect,  866, 873. 

Northern  Pacific  Railroad,  tree-planting  by,  180. 


NorthportMich.,  530. 
Northrop,  B.  G.,  on 


on  village  improvement,  817. 

Northwest,  lumber  interests  of,  540. 

Norway,  cost  of  growing  pine  in,  196 ;  willow-cul- 
ture in,  loa 

Norway  pine  in  New  Hampshire,  399. 

Number  of  trees  to  an  acre,  36, 37,  lOa 

Nnrsery  planting,  35;  trees,  preference  to  domes- 
tic, 49. 

Nurseries,  protection  firom  winds  needed,  376 ;  in 
reboisement^  343, 344. 

Nats,  planting  of,  34. 

Nnttall,  John,  on  pine  tribe,  56. 

Nut  trees  in  Iowa,  558. 

Oak,  covering  of  seeds,  33 ;  early  American  advice 
in  planting,  63 ;  remarks  of  J.  Brown,  64 ;  in  ex- 
posed situations,  68 ;  soil  suited  for,  73;  heating 
qualities  ot  136 ;  tanning  materials  from,  144 ; 
cultivation  of,  for  bark,  1(^  146 ;  bark.Dr.Baner*s 
experiments  on,  149;  insects  that  ipjure,  161; 
changes  in,  190 ;  Michanx  grove  of  816 ;  trade  of 
Saginaw,  518)  water  required  by,  890 ;  weight  of, 
443L 

Oaks  in  New  Hampshire.  400;  in  Massachusetts 
44,407;  in  North  Carolina,  470, 473;  in  Tennes- 
see, 484;  in  Kentucky.  488;  in  West  Virginia, 
490;  in  Lorain  Co.,  Ohio,  496;  in  lUinoia,  505, 
506. 

Oak-Orchard,  Saginaw,  shipments  to,  517. 

Oak-Openinffs,  Minn.,  533: 

Oakland,  Cal.,  redwood  near,  60L 

Oars,39-2L 

Oats  destroyed  by  winds,  878. 

Oblique  planting.  51. 

Occupations,  lumber,  by  census,  390, 393. 

Oceana  Co.,  Mich.,  54L 

Oconto,  Wis.,  531, 541, 543, 547, 550. 

Oder  River,  chanpes  in,  898, 394, 330. 

Ogden,  TJtAh,  markets  ot  595. 

Ogdensburg,  Saginaw  shipments  to,  517. 

Ogemaw  Co.,  Mich.,  538. 

Ohio,  forest  resources  of;  493. 

Ohio  Co.,  Ky.,  488, 490. 

Ohio  River,  lew  water  in  ancient  times,  898. 

Old  field  pine  in  North  Carolina,  471.  j 
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Oldham  Connty,  Ky.,  local  law  Id,  400. 

Olive  family  in  MaaaaohnaettB,  411. 

Olmstead  County,  Minn.,  532. 

Olpe,  law  for  district  of,  360. 

Ombergs.  Sweden,  forest  school  at,  ^33. 

Oneida  Co.,  N.  Y.,  profits  of  tree^mltnre  in,  456. 

Ontonagon  County,  Mich.,  536 ;  river,  534. 

Opinions  on  qaestion  of  timber,  IS. 

Oppert,  M.,  observations  of^  338. 

Oqneoc  River,  Mich.,  533. 

Orange  County,  Ind..  501. 

Orchards,  wind-breaks  in,  873;  protection  of;  in 

Kansas.  377. 
Oregon,  elevation  of  timber-line  in.  827 ;  Profeaaor 

Newberry's  remarks  on,  598 ;  forests  ot,  610. 
Oriental  regard  for  trees,  308. 
Origin  of  forest  fires,  156. 
Orleans,  ancient  water-supply  of,  330. 
Ornamental  planting  in  Paris,  51 ;  mistakes  in,  58 ; 

trimming  in,  89 ;  list  recommended  for,  539. 
Orono,  Me.,  hygrometrical  observations  at^  329. 
Oronooo^  climate  of;  3ia 
Osage  orange,  exceptions  ol^  in  timber  culture 

claims,  19;  nedffes,105;  iignred  by  gophers,  173. 
Osceola  County,  Mich.,  583. 
Oscoda,  Mich.,  516, 520, 523. 
OBhkosh,  Wis.,  541, 543, 547. 
Osier  willow,  108. 

Oswegatcbie  Rixer,  N.  T.,  436, 438, 441. 
Oswego,  Saginaw  shipments  to,  417,  510;  forest 

products  received  at;  445. 
O-itrya  Virginica,  experiment  on  sap  of;  437. 
Otoe  County,  Nebr..  584. 
Otsego  County,  Mich.,  533, 533. 
Otsego  Lake,  Mich.,  533. 
Ottawa  University,  planting  at,  577. 
Otter  Tail  river  and  lake,  .f33. 
Ovens  for  burning  charcoal,  13& 
Ovideo,  statonent  by,  329. 
Owen  County,  Ind.,  501. 
Ozark  Iron  Works,  returns  from,  185. 
Osone.  effect  of  woodlands  on,  851. 


Paohen,  Wm.,  statement  by,  586. 

Pacific  coast,  conifers  of,  268 ;  winds  on,  370. 

Pacific  States,  census  statistics,  387 ;  railroads,  113. 

Packing  of  clay  and  brush  to  prevent  torrents,  357. 

Paddock,  M^jor,  trees  planted  by,  432. 

Palestine,  droughts  in,  396. 

Palmetto  region  of  North  Carolina,  469, 476. 

Panama,  lumber  from  San  Francisco  to,  609. 

Papor-pulp  from  wood,  113, 392;  mulberry,  124. 

Paris,  ornamental  planting  in,  51,.87,94;  Institat 
Agronomique  at,  630. 

Parks,  encouragement  of,  199;  Adirondao,  pro- 
posed, 436 ;  proposed,  for  Wisconsin,  531. 

Parke  Co.,  Ind.,  501. 

Parry,  Prol  C.  C,  on  change  in  trees  by  remoTol, 
87. 

Pascagonla  himber  region,  483. 

Passamaquoddy  Biver,  lumber  resources  of;  397. 

Pasturage,  ruinous  efleots  of;  336, 356, 358. 

Patrick,  Gen.  M.  R.,  on  00*001  of  clearings,  393. 

Patrick,  W.  R.,  on  paper-making,  183. 

Pawnee  County,  Nebr.,  585. 

Peat,  gas  fVom,  133. 

Peichcrop,  373. 

Pecan,  range  of,  494. 

Peoan  Island  reserved  for  live  oak,  IL 

Peck,  C.  H.,  cited,  168, 163, 178. 

Peeling  of  oak  bark,  147. 

Pekiu,  hygrometrical  observations  at,  226,887. 

PeUecot,  M..  cited,  173. 

Pembroke,  Mass.,  tree-planting  at,  43L 

Penalties,  States  may  impose,  197. 

Pennsylvania,  forest  fires  in,  156 ;  lumber  produc- 
tion (1810),  463;  forest,  resources  of,  461, 466. 

Penobscot  River,  timber  resources  of,  396. 

Pensaoola,  Fla.,  470. 

Pensaukee,  Wis..  531, 543, 550. 

Pentwater,  Mich..  530, 533, 542, 54& 

Percentages,  maple  sugar,  391. 

Percolation  of  water,  measurement  of;  233. 

Percy's  Metallurgy  cited,  188, 189. 

Perdldo  Bay,  Fla.,  479. 

Pere  Marquette,  Mich.,  583. 

Perfume  trom  pine  aap,  143. 


Peridermnm  deoolorana,  ii^luriea  from,  178. 

Perry  Co.,  Ind.,  501. 

Perrysburg,  Mich.,  543, 545, 546. 

Persia,  climate  of,  309 ;  droughts  in,  896. 

Persimmon,  hAatiug  qualities  oi;  136 ;  in  Ohio,  494 ; 

Japanese,  609. 
Persons  emnloyed  In  lumber  manufacture,  389, 

Perthins,  erosion  of  torrents,  356. 

Pern,  lumber  troia  Son  Francisco  to,  OOO. 

Peruvian  bark,  substitute  for,  10& 

Peshtigo.  Wis.,  531, 541, 543, 547, 55a 

Peters,  R.,  on  injuries  to  pines,  164,  190l 

Petrovsky,  school  of  forestry  at,  63L 

Pettenkorer,  experiments  of;  133. 

PfieL  Dr.  F.  W.  JL.,  founder  of  School  of  Forectcy 
at  Neustadt-Eberswalde,  614. 

PluDUological  observations,  335^ 

Phelps  Brothers,  pioneer  lumbermen,  464. 

Phylloxera,  oak  injured  by ;  161 ;  ravages  of,  SOL 

Pickets  received  at  San  Francisco,  60a 

Pictcre-frsme  manufacture,  Michigan,  596. 

Piedmont  region  of  Virginia,  467, 469 ;  North  Caro- 
lina, 470. 

Pierson,  Mich.,  58t 

Pike,  N.,  work  on  Mauritius,  dted,  305.' 

Pike  River.  Wis.,  531. 

Pim,  Captain,  on  climate  of  Nicaragua,  310. 

Pine  in  exposed  situations,  68;  heating  qualities 
of;  136:  forests,  destructk>n  of,  164;  round,  di- 
sease of,  178;  rust  in,  180;  Scotch,  ii^uties  to, 
181 ;  Bchiitt,  disease  in,  183 :  white,  in  Virginia, 
exceptional  occurence  of,  198;  water  reqnireid  by, 
890;  rules  for  cultivation  of,  417 ;  white,  weight 
of,  443;  at  Elgin JOL,  509;  in  ahelter^belts,  557; 
received  at  San  Francisco,  60& 

Pines  in  New  Hampshire,  399,  400;  in  Massaohn- 
setts,  406, 416 ;  former,  near  Seneca  Lake,  N.  T., 
457 ;  in  Pennsylvania,  464 ;  in  North  Carohns, 
471:  in  West  Yirginia,  490;  in  Tennessee.  485; 
in  Ohio,  495;  in  Michigan,  513;  in  Minnesota, 
zone  of,  533;  in  Iowa,  560. 

Pine  lands,  sale  of;  11 ;  suggestions  oonoeming;  11 

Pine  s^odor  fhnn,  143. 

Pine  seed,  covering  of;  33. 

Pine  timber,  cost  of  growing,  196. 

'*Pine  Tree  State,"  396. 

Pine  tribe.    Remarks  by  John  NuttaU,  56. 

Pine  wood,  144. 

Pine  River,  Mich.,  513,  516,  5^  530 ;  upper  penin- 
sula, 534. 

Pioneer  Press,  Minnesota,  premiums  ofibred  by,  535. 

Pioneers,  depredations  by,  9. 

Pioneer  lumoering  in  Pennsylvania,  461^  463. 

Piper,  R.  V.,  on  effect  of  forests, 

Pitch  production,  1840, 385. 408. 

Pitch-pine  of  North  Carolina,  471 ;  planting  of,  oa 
saua8,8i;  sprouts  from,  405. 

Pittsburg,  a  lumber  market,  441. 

Plains,  Nebraska,  signs  of  forest  growth  in,  580. 

Planting  under  timber-oulture  ao^  17 ;  sowing  and, 
30. 

Planchon  on  Eucalyptus,  605. 

Planing-mills,  Michigan,  census  returns,  585. 

Plane-tree  family  in  Massachusetts,  409. 

Planting.  Professor  McAfee  on,  34 ;  on  the  sod,  40; 
along  highways,  50;  ornamental,  in  Paris,  51; 
of  the  out,  early  American  advice,  63 ;  on  moor^ 
pan  soil,  65 ;  in  exposed  and  maritime  situations, 
65;  onsoilsandsuiwoilasnitedfor,69;of  theash, 
73, 75 ;  of  dunes.  75 ;  how  States  may  encourage, 
197 ;  of  eroded  slopes,  3G8 ;  general  rules  for,  418; 
in  Minnesota,  538;  lists,  recommended  for,  in 
Minnesota  539;  methods  advised  in  Iowa,  5SS; 
of  cuttings,  557;  done  in  lowa,  table  of,  566;  in 
Nebraska,  advice  of  J.  Sterling  Morton,  583. 

Platonus  of  great  size  in  Indiana,  500. 

Platanus  occidentolis,  suited  for  cities,  169 ;  ttan 
cuttings,  554. 

Platte,  T^ey  of,  579. 

Pod-bearing  trees  of  North  Carolina,  474. 

Poestenkill,  reservoirs  on,  330. 

Poivre,  forest  regulations  by,  305. 

Pole-road  for  lumbering,  551. 

Poles  received  at  San  Francisco^  609. 

Pollards,  suggestions  concerning,  93. 

Polvtechnic  School  at  Carlsruhe,  690 ;  at  Paris, 
631 ;  at  Zurich,  621 ;  at  Vienna,  63L 

Polygomum  amphibium  fbr  tanning,  146. 
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Polyporns  bybrldtis,  177. 

PomaceiB,  in  MMsaohosetts,  414. 

Pomerania,  former  regolation  in,  361. 

Pond  Creek.  Kans.,  troe-planting  at,  119. 

Pood  pine.  North  Carolina,  471. 

Pontey,  William,  mode  of  trimming,  by,  90. 

Pontine  Marshes,  3ia 

Pophir8,in  expoeed  Mtnations,  68 ;  praning  of;  95; 

wood-gaa  from,  134;  heating  qualities  of  136  { 

as  screens  in  Italy,  S73 ;  water  required  by,  S90 ; 

in  Mattsaobnsetts,  409 ;  in  North  Carolina,  476 ; 

in  Tennessee,  485:  in  West  Virginia,  491 ;  yel- 

low.  in  West  Virginia,  491 ;  white,  inlowa^  563  { 

large-toothed, in  Kansas,  574 ;  oultiTation of, 50d. 
Population,  effect  of  eroding  torrents  upon,  359. 
Populos  monUifera.  in  Scotland,  181. 
Populns  balsamifera,  e£focU  of  temperature,  32S. 
Portage  Co.,  Ohio,  496. 
Portage  Lake,  Mich.,  524. 
Port  Austin,  Mich.,  .^5. 
Port  Bvron,  HI.,  544, 548, 549. 
Port  Clinton,  Saginaw,  shipments  to»  517. 
Port  Crescent.  Mich.,  542, 545. 
Port  Dalhousle.  shipments  to,  518. 
Port  Deposit  lumber  district,  404. 
Port  Edwards,  Wis.,  530. 
Port  Huron,  517, 54S,  545. 
Port  Orford,  Oreg.,  598. 
Portable  railroads  for  lumbering,  551 
Portugal,  school  of  forestry  in,  631. 
Posen,  former  regulation  in,  361. 
PoeeyCo.,Ind.j5(W. 
Potashories,  Michigan,  536. 
Pot  and  pearl  ash,  1840, 385. 
Potter,  George  C.  information  from,  600. 
Potter  Co.,  Pa.,  pine  ot,  463, 464. 
Pottsdale  Furnace,  returns  from,  135. 
Power  used  in  lumber  manufacture,  389,  423, 585, 

607. 
Prague,  roval  polytechnic  institute  at,  621. 
Prairies  of  Kansas,  planting  on,  7,  119;  timber- 
culture  act  applies  to,  17 ;  remote  from  seas,  S27; 

effect  of  vegetation  on,  290;  of  Mississippi,  481 ; 

of  Iowa,  551. 
Precautions  against  forest  fires,  158, 159. 
Precipitation,  record  of,  234. 
Premiums,  States  may  offer,  107 ;  for  tree-planting 

in  Massachusetts,  417;  in  Minnesota,  5d5;  oi 

Iowa  Agricultural  and  Horticultimd  Society,  553, 

556, 564 ;  in  Nebraska,  58*2. 
Preparation  for  planting,  Evelyn,  42 ;  required  for 

schools  of  forestry,  613. 
Presque  Ide,  Mich.,  523. 594. 
Preston,  Ohio,  planting  at^  495. 
Pressure  of  sap,  expenmenta  on,  425. 
Prevention  of  torrents,  356. 
Price,  Eli  K.,  circular  ot  rehiting  to  Miohaox 

Grovo,  216. 
Prices,  change  of,  at  Port  Deposit.  464. 
Prickly  pine  in  Norih  Carolina,  471. 
Private  forests  in  Prussia,  former  regulation  in, 

362. 
Profit  of  planting,  27, 46, 63. 
Promenhof.  records  at,  234. 
Property  in  limber  lands,  26. 
Prosecution  of  depredators,  13, 16, 17. 
Proctor,  John  R.,  cited,  489. 
Provence,  climate  of;  293, 315. 
Providence,  R.  L,  lumber  inspected  at,  434. 
Provincetown,  planting  on  lands  in,  81. 
Pruning  of  forest-trees.  88 ;  tools,  60, 98. 
Prnntrut,  records  at.  254. 
PrussU,  recent  legislation  in,  360.  363 ;  former 

regulations  In,  361 ;  comparative  meteorological 

records  in.  251. 
Psychrometor.  283. 231. 
Poget  Sound,  lumber  of.  610, 611. 
Pulp  paper  from  wood,  122, 123. 
Pump-making,  Massachusetts,  423 ;  Michigan,  526. 
Pumps,  longer  than  formerly,  203. 
Pussey,  Pennook,  535. 
Pyrenees,  effect  of  clearings  in,  293 ;  vegetation 

of,  315;  erosions  in,  334 ;  torrenU  of,  355. 

Quebec,  forest  fires  in  province  of,  158 ;  Vermont 
timber  sent  to,  403;  exportation  by  way  of, 
513. 

Qnincy,  IlL,  544,  548,  549. 


Babbit,  injorieeby.  119. 173. 

Racket  River.  N.  3f .,  436,  441. 

Radiation  of  heat,  how  affected  by  trees,  281 ;  M. 
Becquerel  on,  333;  hindered  by  damp  air,  333. 

Rafting  on  the  Susquehanna.  464. 

Ragan,  W.  H.,  observations  by.  509. 

Railroads,  miles  each  year  in  United  States  since 
1864, 113 ;  use  of  wood  by,  113 ;  tree-planting  by 
companies,  118;  fires  caused  by,  158:  snow- 
screens  along,  881, 284 ;  sleepers,  Massacnusetts, 
420, 431 ;  Now  York  forest  products  on.  446, 447; 
shipments  from  Saginaw,  519 :  Michigan,  west 
side,  533 ;  Northwestern.  lumber  on,  54£^  549 ; 
short  lines  in  lumber-regions,  551. 

Rain  and  snow  ranges,  231. 

Rain-fsll,  285 ;  close  relation  between,  and  forests, 
28;  as  affecting  wood-growth,  39;  on  high 
grounds,  236 ;  records  of,  334 ;  effect  of  forests 
upon,  247 ;  peroeutaue  in  woods,  248 ;  in  woods 
and  open  fields,  Swiss  stations,  S261 ;  winds  that 
bring,  270 ;  in  North  Carolina,  470 ;  in  Kansas, 
571 ;  in  Nebraska,  585 ;  hi  Nevada,  593 ;  at  Salt 
Lake  City,  596. 

Ramel,  M., Introduces  the  Eucalyptus  into  France, 
605i 

Randall,  Minn.,  tree-planting  at,  121. 

Ransom,  W.  C,  statement  by,  576. 

Ravages  from  insects,  161. 

Raymond,  R.  W.,  cited,  588, 592. 

Raynor,  George  H.,  a  park  commissioner,  437. 

Real -Academy,  Vienna. 

Reboisement.  336-^54, 371, 380. 

Redbud,  cultivation  of,  50a 

Red  cedar,  seeds  of;  34 ;  hedges,  106, 276 ;  la  Ten- 
nessee, 39.  483 ;  in  West  Virginia,  490. 

Red  charcoal.  138. 

Red  elm.  planting  ot  in  Iowa,  561. 

Red  Lake,  Minn.,  532. 

Red  light,  effect  of,  300. 

Red  mulberry  In  Iowa.  562. 

Red  pine,  bark  of,  used  for  tanning,  146. 

Red  Wing,  Minn.,  544,  548, 549. 

Red  River  Valiey,  Minn.,  533,  533. 

Redwoods,  geological  relations  to^  29 ;  reproduces 
by  sprouts,  101 ;  of  CaUtomia,  60U,  601, 602, 603 ; 
fiourish  in  foggy  regions,  603 ;  received  at  San 
Francisco.  60a 

Redwood  willow,  10& 

Regnault,  formul®  of,  225u 

Reed,  C.  H..  estimates  of  timber  in  California,  600. 

Reed,  Dr.  R  H.,  statements  by,  537. 

Reed  City,  Mich.,  522. 

Reeve,  Tracy,  observations  by,  500. 

Regimbeao,  M.,  on  planting,  5L 

Registers  of  land-offices,  opinions  of;  80l 

KeSktive  humidity,  233, 8:^  853. 

Removal,  change  in  trees  by,  87. 

Renovo,  Pa.,  lumber-region,  465, 466. 

Repair  of  ii^uries  to  trees.  88. 

Reservations,  various  timber,  IL 

Resin,  exudation  of.  from  wounds,  90 ;  fbrmation 
of.  290. 

Resinous-forest  products,  137. 139, 140. 

Rewuroes,  timber  of  United  States,  384. 

Reiinion,  climate  of,  303;  Eucalyptus  in,  606. 

Reuss.  torrents  of,  3TJ. 

Reventlov,  dunes  of  Denmark  planted  by,  80. 

Reyman,  Lewis  J.,  statement  by,  503. 

Rhamnns,  as  a  screen.  276. 

Rhino,  floods  of;  373,  373 ;  provinces,  former  regu- 
lations in,  361, 363 ;  changes  in,  293.  294, 395w 

Rhode  IsUind,  forest  statisuos,  433. 

Rhone,  torrents  in  tributaries  of,  373. 

Rhus,  several  species  used  for  tanning,  153. 

Richardson  Co.,  Kans.,  585. 

Richland  Co.,  Wis.,  52a 

Richland  Iron  Company,  returns  from,  135. 

Riedinger,  experiments  of;  133. 

Rifle  River,  Mich..  523. 

Rifle  River  boom,  516. 

Rigaud  de  I'lsle  cited,  313. 

Rights  of  usage  in  forests,  8. 

Ripley,  A.  A.,  statement  by,  57a 

Rivers,  erosion  by,  willow-planting  preventa lilt 
lumber  on  northwestern,  545,  549 ;  effect  of  for- 
ests anon,  989. 

Roads,  drifting,  suggestion  of  a  law  concerning, 
2i^;  planting  on  (see  State  laws). 

Robert,  M.,  remedy  for  scolyt«8  by,  167. 
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BobiBaon,  F.  B.,  on  Unfu  in  timt)er-6oltiize  ael^ 

S3. 
Robeon,  J.  W..  Btatement  l>y,  t4,  578. 
Roohelle,  hetffbt  of  waters  at,  330. 
Bochetter,  K;  Y.,  flood  of  1865  at,  887.  . 
Book  Island,  SI..  541, 544. 548. 549. 
Bockr  Mountain  rogioD.  flros  in,  155;  dying  out 

of  forests  in,  174 ;  timber*line  among,  S67;  ever- 

greens  in  Nebraska,  589. 
Bodont  animals,  iAinry  to  trees  by,  73. 
Bohrbnmn,  records  at,  834. 
Boiling  of  groQDd,  eflbot  on  whsAtHsrop,  87L 
Borne,  on  uisalnbritv  of^  885b 
Boot,  Prof.  Oren,  45& 
Boot-gaDgrene,  184. 
Boot  Klver,  Minn.,  538: 
Boots,  stimulated  by  warmth,  840. 
Bosaoee  in  Massaohnsetts,  414. 
Boscommon  Co..  Mioh.,  538.  \ 
Bosemary  plnsb  North  Carolina,  47L 
Bosin  prodaction,  138, 385, 47& 
Bothrock,  Prot  J.  T.,  oited,  618. 
Botten  sinuses  io  timber,  176L 
Boomani%  erosions  in,  334. 
Boand-disease  of  the  pine,  178L 
Boyal  Academy  of  Soiences,  8t  Petersborg,  report 
of.asa 

Boyal  asricaltoral  and  forestal  academy  at  Hohen- 

beim^l9. 
Boyle,  Forbes,  report  by,  307.. 
Bobla  Forest  for  instmctioD,  088. 
Boles  for  chaoging  weights  to  measnreSi  448;  443 1 

for  premiom-plaDtingin  Iowa, 553, 564. 
Bolififfs  nnder  timber-cnltnre  act,  19. 
Barn-River,  Minn.,  533. 
Bttsb,  Dr.,  oo  change  of  climate.  860. 
Bnssia,  reainoQS  products  of,  143 ;  certain  diseases 

of  pines  not  seen  in,  183 ;  rain-fall  in,  387;  droughts 

in,  897;  schools  of  forestry  in,  631. 
Bussian  Asia,  lumber  from  San  Francisco  to,  609. 
Busslan.  River,  CaL,  60L 

Bussian  River  Land  and  Lumber  Company,  603. 
Bust  in  pines,  180 ;  on  the  spruce,  163 ;  in  wheat, 

prevented  by.  screens,  881. 

Salula,  Iowa,  544, 548, 549, 568. 

Sachs,  Professor,  cited,  186. 

Saoket's  Harbor  and  Saratoga  RaOroAd,  437. 

Soco  River,  lumber  resources  of,  397. 

Socondoga  River,  lumber  on,  4.18. 

Sacramento  Valley,  Cal.,  598. 

Safety-belts  to  prevent  fires,  70. 

Safford,  Pro£  J.l^.,  cited.  483. 

Saginaw  lumber  dUtrict,  513, 514, 588. 540, 541 ;  de- 
scription of,  538 ;  comparison  for  series  of  years, 
515;  shipmt'nts  fW>m,  517;  lumber  product  of, 
541;  wood  manufactures,  519;  estimated  value 
of  products,  519;  stock  on  hand,  519. 

Saginaw  aty,  Mich.,  513, 543;  545w 

Saginaw  Co.,  Mich.,  514, 533. 

Saginaw  River,  518. 516, 533. 545. 

Saginaw  Valley  and  Saint  Louis  BaUroad,  540, 541, 

Sainjon,  M.,  on  hail-stonns,  300. 

Saint  Charles.  Mich..  513. 

Saint  Clair  County,  lumber  of,  541. 

Saint  Cloud,  Minn..  514, 548, 549. 

Saint  Croix  grant.  Wis.,  539. 

Saint  Croix  River,  Me.,  timber  resonroes  of.  397 ; 

Wis.  and  Minn.,  531, 533, 543, 544, 545, 547, 54& 
St  Cyprien  destroyed  by  a  flood,  354. 
St  Oall,  canton  of,  371, 375. 
St  Helena,  climate  ot  303. 
Saint  John  River,  Fla.,  47& 
Saint  Jol^n  distiict  Me.,  395, 307. 
Saint  Lawrence,  efibct  of  clearings  along,  998. 
Saint  Lawrence  Co.,  N.  Y.,  forests  ot  437. 
Saint  Louis  Co.,  Mo..  570. 
Saint  Louis  River,  Minn.,  530. 
Saint  Mary's  River,  Mich.,  534. 
Saint  Paul  and  Sioux  City  BaUroad,  trse-pUnting 

by,  190. 
Saint  Paul  and  Padflo  BaUroad,  tree-planting  by, 

45,131. 
Saint  Paul  Dispatch,  premium  oflbred  by,  535. 
St  Petersburg,  hvgrometrical  observations  at  836, 

837 ;  school  of  forestry  and  agrionltnre  at,  638. 


Saint  Pierre  on  eleotrioal  effsct  of  trees, 890;  on 

island  of  Reflnion,  303. 
Saint  Re^  River,  K.  Y.,  436, 438. 441. 
Sale  of  timber  lands,  plans  for,  16. 
Sallcin,108. 
Saline  Ca,Neh.,  561 

Salix,  number  of  spedes  oi;  110 ;  in  Mass.,  409. 
Salmon  River,  N.  Y.,  lumber  on,  436, 441. 
Salt  of  Saginaw  region,  513, 514. 
Salt  Biver,  Mich.,  518: 
Salt  Lake  City,  markets  oi;  505, 596;  planting  in, 

SaUbnrg,Mich.,5ia 

Samanos,  M.,  on  turpentine  prodnction,  141. 

San  Diego  Co.,  CaL,  6ia 

San  Loronxo  del  EscurioL  school  of  forestry  at,  630. 

Sandwich  Islands  supplied  with  lumber  uom 

Paciflc  coast,  61 L 
Son  Francisco,  winds  at,  870 ;  lumber  tnMle,  6081 
Son  Luis  VaUey,  N.  Mex..  587. 
San  BMtweH  Co.,  CaL,  eucalyptus  in,  60(L 
Santa  Barbara,  Enoolyptus  in.  OOiw 
Santa  Rosa  Island,  reserved,  10. 
Santa  Rosa  Sound,  purchases  on,  IOl 
Sand-flUing,  prevention  of,  360. 
Sand  Lake,  Mich.,  581. 
Sands,  planting  on  the,  75;  prevention  of  danger 

from,  363L 
Sandusky,  Sa|rfnaw  shipments  to,  517. 
Sandy  Creek.  W.  Va.,  timber  on,  493. 
Sandy  HUl,  lumber  made  at,  44a 
Sandy  River,  Me.,  lumber  business  ol^  396. 
Sap  of  pine,  perrome  fhm,  144;  oiroulatiOB  In* 

creased  by  warmth,  841 ;  experiments,  485. 
Saperda  (round-headed  borer),  166w 
Saronao  River,  lumber  of^  44& 
Sargent,  Prof.  C.  S.,  cited,  75, 103, 106. 438, 557,  Oie. 
Soriaa^  shipments  to,  51& 
Sash,  doors,  and  blinds,  398. 
Sososfras,  heating  qualities  of^  136;  in  Mossoohm- 

setts,  411 :  in  l^rth  Carolina,  476:  in  Tenn.,  489w 
Sauk  Co.,  Wis.,  588. 
Saugotuck.  Mich.,  543.  545,  546. 
Saunders,  Gov.,  on  planting,  48. 
Saunders  Co.,  Kebr.,  586. 
Savanna,  lU..  544,  548.  549. 
Saw-fly  injurious  to  willows,  lia 
Saw-logs  attacked  by  beetles,  185. 
Saw-mills,   Lake  Huron  shore,  590;   Michigan, 

census  retnms,  535. 
Saws  used,  389,  580.  531, 593,  583,  549, 565. 
Saxony,  forest  regulations,  3GI. 
Say,  Thomas,  insects  described  by,  169: 
Scaling,  Mr.,  on  willow  culture,  110,  111. 
Scamander  now  dry,  389. 
Scantling  on  New  York  canals,  444-446;  at  Albany, 

West  Troy,  and  Woterford,  449. 
Scarlet-thorn  hedges,  106. 
Schschringer,  M.,  test  for  wood  in  paper  by,  ISX 
Schafibnsen,  forests  of,  373. 
Schenck,  Dr.  J.,  notes  by,  497. 
Schleichter,  J.  B.,  on  timber-culture  act,  83. 
Schleiden,  exoeriments  of,  847. 
Schleswig-Holstein,  former  regulations  in,  368, 363. 
Schemnite,  forest  schodlin,  Go, 
Schneeberg,elementanr  school  of  forestry  at,  68S. 
Schoonbeck,  John  P.,  535. 
School-furniture  manufacture,  Michigan,  586. 
Schools,  protection  to  birds  taught  in  (France), 

170. 
Schools  of  forestry.  618. 

Aggsbach.  school  for  forest  culture  at,  084. 

Aschafibnburg,  forest  school  at  618. 

Barres,  school  of  guards  at,  689. 

Bdda,  forest  school  at  638: 

Brunswick,  polytechnic  school  at  6^1. 

Carlsruhe,  polytechnic  school  at  680. 

Eisenach,  forest  school  at  698. 

Eulenberg,  forest  school  at  633, 634. 

Evois,  forest  school  at  631. 

Grossen,  royal  forest  institnte  in  university  a^ 
680. 

Hobenheim,  institution  at  619. 

Kreutc,  forest  school  at  635w 

Lemberg,  forest  school  at  636. 

Lisbon,  institution  at  6ia 

Lisseno,  Russia,  forest  school  at  639: 

Mariabmnn,  late  forest  school  oC  683. 
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Sfbools  of  forestry— CoDtinaed. 

Moscow,  academy  near,  63L 

Hunden,  Prussia,  forest  academy  at,  61& 

Nancy,  school  of  forestry  at,  696. 

Kenstadt-Eberswalde,  Prossia,  forest  acad.,  614. 

Paris,  Institut  Agronomiqae  at,  630. 

Saint  Petersburg,  academy  near,  63SI. 

Schemnitz,  forest  school  at,  6*^ 

8chneeberg.  elementary  forest  school  at,  6SSw 

Sillre.  Sw^en,  forest  school  at,  633. 

Stockholm,  forest  academy  at,  638. 

Tbaraad,  forest  academy  at,  618. 

Tierps,  Sweden,  forest  school  at,  6352. 

Tiibuigen,  forestry  course  at  nniversity,  690. 

Tallombrosa,  Italy,  forest  school  at,  630. 

Vienna,  high  school  of  agricnltore  at,  6S3L 

Weisswasser,  forest  school  at,  623. 

WildalpcD,  forest  school  at,  694. 

Zarich,  forestry  department    of    polytechnic 
school  at,  696. 
Schroon  Biver,  lumber  on,  43a 
Schnbler  on  absorption  of  soils,  315. 
SchiUz,  Prof.,  617. 
*'Scbiltt  disease"  of  pines,  183. 
Schuyler,  General,  on  effect  of  shade  on  wheat,  301. 
Schuyler  Co..  N.  Y..  457. 
SchuylerviUe,  lumber  statistics  of,  440. 
Scofield,  D.  C.,  on  transplanting  of  large  ever* 

greens,  57 ;  cited,  61,  979,  507,  560. 
Scolytcs,  injuries  by,  167. 
Scotch  pine  in  Iowa,  566. 
Scotland,  preparation  of  bark  in,  147;  diseases  of 

larch  in,  181. 
Scott,  Col.  John,  on  willow  hedges,  106,  563. 
Scott  Co .  Ind.,  509. 
Screens,  over  seed-beds.  36 ;  planted  by  railroads, 

118;  importance  of,  970;  willow  as,  107, 97J. 
Sohwytz,  canton  of,  371. 

Season  best  for  trimming,  99;  effect  of,  upon  rela- 
tive humidity,  930 ;  temperatures  of,  935;  moist- 
are  by.  937;  temperbture  of  soils  in  different 

938 ;  ^cct  of,  upon  evaporation,  943;  change  of. 

In  Michigan,  971 ;  in  OUo,  495w   . 
Sedgwick  Co.,  Eans.,  57a 
Seeds,  classiflcation  of,  34 ;  forest,  conditions  most 

Csvorable  for  growing  of,  39;  gathering  of,  33, 

45 ;  tree-planting  of.  34 ;  endurance  of^  in  soUs, 

480;  preservation  of.  506. 
Seed-years  of  trees,  40. 
Seemann  on  climate  of  Nicaragua,  310. 
Seeshanpt,  records  at,  934. 
Seetz,  irators  of,  373. 
Seizure  of  stolon  timber,  la 
Self-registering  thermometers,  931. 
SenecUuzo,  M.,  planting  done  by,  993. 
Sensation  of  cold,  eflbct  of  humidity  upon,  969. 
Sensulipec,  effect  of  clearings  in,  3ia 
Sequoia  gigantea  (big  trees),  603;  in  Europe,  968, 

Serpe,99. 

Settlers,  use  of  timber  by,  15. 

Seward  Co.,  Eans.,  58a 

Seymour,  Horatio,  a  park  oommissloner,  437 ;  letter 
from,  455. 

Sess6,  mrlaria  at,  985. 

Shade  trees,  list  recommended,  539;  Chancellor 
Livingston  on  effect  of,  300. 

Shade,  as  distinguished  from  cover,  109. 

Shaltr,  N.  S.,  report  cited,  486. 

Sharp,  Lieut  Tboroas,  statement  by,  587. 

Shawnee  Co.,  Kans..  57a 

Shears  for  trimming,  99. 

Sheep,  damage  done  by,  105, 35a 

Sheffield,  C.  H.,  statement  by,  575. 

Shelter  in  nurseries,  30 ;  benefit  to  cattle  ttom,  975 ; 
planting  of;  970, 979, 3ia  556. 

Shepardea  argentea,  commended,  537. 

Sherman,  Ezra,  statement  by,  495. 

Shiawassee  Co..  Mich.,  514. 

Shiawassee  River,  Mich.,  519. 

Sbingle-machlnos,  Lake  Huron  shore,  590. 

Shingle-mills,  Mich.,  census  return,  595. 

Shingles,  M.  change  to  tons,  443;  on  New  York 
canals,  444,  445;  at  Albany,  West  Troy,  and 
Waterford,  449 ;  Saginaw,  comparison  ofyears, 
515;  Lake  Hnron  snore.  .590;  product  of  North- 
west, 540 ;  of  Buffalo,  453 ;  reoeivedat  San  Fran- 
dsoo^  608 ;  made  in  California,  60a 


luaUties  prized  in  the  oak  for,  64 ; 
'  306;  in  Massachusetts,  494;  in 


Shit 
of  Maine, 
Michigan.  K6. 

Shipments  from  Saginaw,  517. 

Shoe-pegs,  399. 

Should  we  sow  or  plant  t  30. 

Showers,  effect  of,  951. 

Siberia.  laio-CaU  in,  987. 

Sicily,  droughts  in,  996. 

Siobengobirge,  observations  made  at,  939. 

Siegen,  law  for  district  of,  360. 

Sierras,  effect  of  clearing  in  the,  335, 598, 599. 

Silesia,  former  regulation  in.  361. 

Sillre,  Sweden,  forest  school  at,  639. 

Silver-fir  seeds,  covering  of,  32. 

Silver  maple  in  Kansas,  57a 

Sinclair,  Sir  John,  on  preservation  of  woodlands, 
105. 

Sinnamahoning  Creek.  Pa.,  464, 467. 

Sitka,  bygrometrical  observations  at,  996, 937. 

Six-Island  reserved  for  live-oak,  10. 

Skasaborg,  Sweden,  meteorological  station  at,  964. 

Skins,  production  of,  1840, 385. 

Skinnt  r,  Francis,  trees  procured  by,  418. 

Slade,  ElishiL  report  from,  431. 

Slash-pine  of  North  Carolina,  471. 

Slopes,  966. 973. 

Smftllwood.  Dr.  Charles,  reosrds  by,  951. 

Smith,  C.  A.,  cited  on  charcoal-making,  199. 

Smith,  Jasper,  on  climate  of  Madeira,  301. 

Smith,  R.  Baird,  report  by,  307. 

Smithsonian  Institution,  rect^ds  of,  985. 

Smith's  Ferry,  ancient  carvings  at,  999. 

Smoke  for  protection  against  insects,  168 ;  ii^lnry 
to  trees  from,  189. 

Snow  blockades  in  prairie  region,  199 :  drifting,  how 
prevented,  199 ;  percentage  in  woods,  948 :  fences 
on  Pacific  roads.  981 ;  effecU  oC  950,  540 ;  in  fields 
and  woods,  Swiss  stations,  961 ;  sowing  upon,  966, 
351 ;  screens  against  drifting.  981 ;  retained  by 
woodlands,  988 ;  packing  of,  around  fruit-trees, 
989;  incalionsof  WahsatohMouutxUna,505. 

Snyder,  E..  statement  by,  57.t. 

Society  of  Public  Utility,  Swiss,  371. 

Society  for  promotion  of  arts,  &c,  New  York,  434. 

Sodding  of  slopes.  330. 

Sod,  planting  on  the,  40.    (See  R^xfitemmt) 

Soil,  temperature  of;  936, 238, 940, 950 ;  evaporation 
fh>m,  944 ;  prairie,  erosion  of,  99r ;  absorption  of; 
997, 315 ;  classification  of;  319;  effects  of  temper- 
ature, 396. 

Soleuro,  forest  regulations,  371. 

Sdmson,  Mr.,  estimates  by,  196. 

Sonderbcim,  depth  of  Hhine  at,  995. 

Sonoma  Co.,  Cat.,  601. 

Sonoma,  Eucalyptus  at,  60a 

Soule.A.A.,535. 

Sound,  as  a  means  for  testing  timber,  177. 

Sour-gum,  heating  qualities  of;  13a 

Southern  aspect,  966. 

Southern  Pacific  Bailroad,  planting  proposed  by, 
607. 

Southern  States;  railroads  in,  119;  census  statis- 
tics, 38a 

South  Africa,  climate  of,  304. 

South  America,  effect  of  clearings  in,  319. 

South  Carolina,  pine  regions  of;  137;  former  iqja- 
rics  to  pines  in.  164. 

South  Haven,  Mich.,  549, 545. 

Sowing  and  planting,  30. 

Sowing  on  snows,  966 ;  on  eroded  slopes,  35a 

Space  required  for  tree-growth,  36, 37. 

Spades,  arrangement  of  four  for  transplanting,  86. 

Spain,  droughts  in,  996 ;  school  of  forestry  in,  63a 

SpearvUle,  Kans.,  tree-planting  at,  119. 

8  «ecific  gravity  of  charcoals,  136 ;  of  woods,  13a    ' 

Spring  growth  of  wood,  61. 

Spring  Lake.  Mich.,  591, 541, 549, 545, 54a 

Spring  planting,  Nebraska^  47. 

Springs,  effect  of  woodlands  upon,  989, 39a 

Sprouting  of  pitch  pine.  406;  redwood.  60L 

Sprouts,  reproduction  of  forests  by,  lOL 

Spruce,  black,  enemies  oi;  169, 163, 180;  injured  by 
spring  ftosts,  968 ;  as  a  shelter-belt,  979 ;  of  Ma»> 
sachnsetts,406:  of  North  Carolina,  479 :  of  Ohio, 
405;  weight  of;  449;  TMeivod  at  San  Francisco, 
60a 

Stag-horn  tope,  18a 
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Stanton,  Miob.,  531. 
Star  Iron  Works,  retarns  fhnn,  135. 
States,  forests  not  owned  by.  8;  enoooragement  of 
-  ■  ^  -  T  by,  197 ;  laws  for  encouragiiig  planting. 


planting  I 


Stations,  Inscniotions  for  metsorologloal  obserra- 
tions,83L 

Staves,  trade  in,  Saginaw,  418 ;  on  New  York  ca- 
nals. 444, 446;  at  Albany,  West  Troy,  and  Water- 
ford,  450;  atBaflRftlo,453;  prices  in  New  Orleans, 
484;  Michigan  census  rotoms,  SM. 

Steam,  bark  peeled  bv  aid  of;  148. 

Steam-engines  used  in  lumber  manofitotoie,  389, 
393.422.607. 

Steaxiis,  Robert  C,  on  Eaoalyptns,  608. 

Steele,  Edwin  S.,  statement  by,  496. 

Stephens,  E.  F.,  tree-planting  by,  190. 

Stepnes  of  Russia,  rainfall  in,  %7. 

Sterling,  John  M.,  tree-planting  by,  930. 

Sternberg,  Dr.  L.,  on  natural  growth  of  trees  in 
Kansas,  579. 

Stewart,  Sir  Henry,  transplanting  done  by,  83. 

Stevens,  John  H.,  cited,  537. 

Stevens  Co.,  Minn.,  533. 

Stevens  Point,  Wis..  530, 541. 543, 547, 55a 

Stevens  Point  Boom  Company.  530. 

Stewart.  Dr.  J.  F.,  report  by,  510. 

Stilos,Wis..543,550. 

SUUwater,  Hinn.,  541, 544, 548, 550. 

Stock,  injorics  fh>m,  bow  prevented,  191. 

Stock  of  lumber,  &o.,  on  band,  Saginaw,  519. 

Stockbridge,  Mass.,  improvements  in,  918. 

Stockholm,  forest  academy  at,  633. 

Stockhardt,  Professor,  experiments  ot  4L 

Stokes,  Charles,  statement  of,  460. 

StoUoy,  William,  statements  by,  583, 584. 

Stone-fruit  trees,  coal-tar  not  suited  for,  96;  of 
North  Carolina,  475. 

Stone  Island,  Mich.,  513. 

Storms,  winter,  on  prairies,  193:  areas,  passage  of , 
over  forests,  964;  fearful  effects  of,  in  pimitie 
States,  980 ;  In  Minnesota,  533. 

Story  Co.,  Iowa,  white  willow  In,  563, 564. 

Strabo,  statement  by,  398. 

Strachey,  R.,  report  by,  307. 

Strasborg.  reboisement  near,  337. 

Stratton,  Gen.  J.  T.,  Eucalyptus  pUmted  by,  606. 

Streams,  effect  of  woodlands  upon,  389. 

Strzecki,  P.  E.,  cited.  334. 

Stuttgart,  forest  academy  near,  619, 690. 

Studies  at  school  of  forestry  at  Neustadt-Bbers- 
walde,  615. 

Stumpage,  instructions  oonoeming,  13. 

Stumpf  on  seed-planting,  39. 

Sturgeon  Bay,  Wis.,  543, 547, 55& 

Sturgeon  River,  .'i94. 

Styria,  Forest  school  in,  094. 

Suamico,  Wis.,  550. 

Subsidence  of  Southern  New  Jersey,  459. 

Subsidies,  Swiss,  for  reboisement,  376. 

Subsoils  suitable  for  planting.  60. 

Sufifblk  Co.,  K.  Y.,  457;  Massachusetts,  433. 

Sugar  cane  on  Mauritius.  305, 306 ;  maple,  391 ;  ex- 
periments on  sap  of,  485 ;  and  simp,  Michigan, 
535;  in  Minnesota,  539. 

Sugar  pine  in  California,  596;  reoeived  at  San  Fran- 
cisco, 60a 

Suggestions  on  management  of  timber  by  United 
States,  193. 

Sullivan  Co.,  Pa.,  pine  of;  464 

Sully  Co.,  Dak.,  587. 

Somao  as  a  tanning  material,  153;  production  of, 
393;  in  Massachusetts,  415;  in  North  Carolina, 
46a 

Snnbury  boom,  465. 

Surface,  inclinations  of,  965. 

Snrell,  M.,  cited,  313, 337. 

Surveys,  absence  of,  a  great  ipjury,  14, 15. 

Susquehanna  Boom  Company,  466w 

Susquehanna,  lumber  region  of,  463;  rafting  on 
the.  448, 464. 

Sustaining  walls,  357. 

Svedelius,  6.,  on  charcoal,  139. 

Swamp  land,  care  of  timber  on,  referred  to  States, 
13. 

Swamp  pine  of  North  Carolina^  478. 

Sweden,  charcoal  processes  in,  139;  comparative 
observaiions  in,  364. 

Sweet-gum,  heating  qnalitlee  of,  136. 


Swiss  Forestry  Association,  375 ;  course  of  prac- 
tical instruction,  378. 

Swiuerland,  comparative  meteorological  records 
in,  954 ;  former  forest  regulations,  371 ;  recent 
law  for  reboisement,  371, 375 ;  forest  instruction 
in,  696. 

Sycamore  in  exposed  situations.  68;  soil  suited 
for,  73;  heatine  qualities  of,  136,  in  Tennessee, 
485 ;  in  West  Virginia,  491 ;  weight  of;  442. 

Sylva  Americana  noticed,  915. 

Syracuse,  Kans.,  planting  at,  119. 


Table  Mountain  pine,  47L 

Tahiti,  lumber  ttom  San  Francisco  to,  609. 

Taillade  defined,  160. 

Tamarack  in  New  Hampshire,  309;  in  Maasaohn- 
setts.  407. 

Tamarisk  as  a  screen,  976;  in  sands,  78. 

Tanneries,  385;  Michigan  census,  536. 

Tanning,  laroh  used  for,  60 ;  in  coppices,  103, 144; 
grown  in  coppices,  103, 146;  extract,  145. 

Tar  distilled  m>m  wood,  133;  as  prevention  aealnst 
insects,  168 ;  production,  1840, 965 ;  exported  from 
WUmington,  N.  C,  47a 

Tarbes,  convention  at,  340. 

Tasmania,  olMervatlons  in,  338. 

Tatem,  Lawrio,  premium-planting  by,  554. 

Taxation,  exemption  of,  in  plantations,  198, 907. 

Taylor,  E.  A.,  statement  by,  577. 

Taylor,  William  B.,  a  park  commissioner.  437. 

Tch^^ph,  absurd  opinions  concerning,  994. 

Temperature  a  controlling  influence,  98;  eljfbct  at. 
upon  relative  humidity,  930;  of  air  in  fields  and 
woods,  935;  of  soils,  936;  comparison  of  Bava- 
rian stations,  939 ;  comparative.  Swiss  stations, 
955 ;  general  statement  concerning,  967. 

Temporary  regulations,  Prussiui  law,  370;  Swlaa 
law,  377 ;  Italian  law,  383. 

Tenants,  timber  culture  not  to  be  expected  from, 
96. 

Tennessee,  resources  of,  483 ;  importance  of  tree- 
plsnting  in,  486 ,  barrens  of,  4b9. 

Tenure  of  lands,  8. 

Toesin.  canton  of,  371, 373, 374, 375. 

Teats  for  wood  in  paper,  133. 

Texas,  timber  oi;  489 ;  value  of  wind  screens  in, 
975. 

Tharaud,  forest  academy  at,  61& 


«og- 

gestionsby,979. 
Thomas,  L  T.,  on  shelter  of  woodlands,  981. 
Thomas,  J.  J.,  statement  of,  453. 
Thompson,  R.  A.,  history  of  Sonoma  Co.,  CaL,  cited, 

609. 
Thompson,  Professor,  on  effiBCts  of  shelter,  974. 
Thorn-trees  in  exposed  situations,  68. 
Thoueand  Islands,  effect  of  clearing  at,  993. 
Thracian  Bosphorus,  ancient  winters  oi;  960!. 
Thnja  occidentalis  as  a  screen,  976. 
Thnjopsis  borealis,  in  exposed  situations^  68L 
Thunder  Bay  River,  593, 533. 
Tuurgovia,  forests  of,  379. 
Thwaltes,  Mr.,  opinions  of.  307. 
Tide- water  roeion  of  Virginia,  467, 469. 
Tiemann,  permme  from  pine  prej^red  1^,  143. 
Tiorps,  Sweden,  forest  school  at,  693. 
Ties  used  by  railroads,  115 ;  reoeived  at  San  Fran- 


cisco, 60& 
Ciflis,li; 


Tiflis,  hygrometrical  observations  at,  996,937. 

TimberWts,976,533,556.     / 

Timber  cribs  passing  New  York  Canal,  445i 

Timber-culture  acts.  17. 

Timber-growing  in  Nebraska,  49. 

Timber  on  public  lands,  11 ;  agencies  for  care  of; 
13;  lands,  property  in,  96;  in  OokMwdo,  909;  in 
(Georgia,  480l 

Timber  line,  967. 589,  590l 

Timbermarks,  914. 

Timber  reservations.  9 ;  resonrcesof  United  States, 
384 ;  seizure,  13;  spocies  in  North  Carolina.  471 ; 
on  New  York  canals,  444;  thieves,  9;  trade  at 
Albany.  West  Troy,  and  Waterfonl,  449 :  of  Buf- 
falo, 453;  of  Saginaw,  518;  at  Tonawanda,  451 1 
weight  of,  443, 44a 

Time  for  cutting  Umber,  405;  for  transplanting, 
86,67; 
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Tioga  Co.,  N.Y.,45& 

TiptoxL  W.  Wm  ezperlenoe  of;  57S. 

Titaandier,  M.,  balloon  obserratioxis  ot,  383^ 

TiUabawaasM  boom  atatMiGs,  518. 

Tittabawamee  River,  Mich.,  51S,  516,  529l 

Tobacco  River,  Mich.,  51S,  SSa. 

Toledo,  Saginaw  shipments  to^  517. 

ToDawan(ullnmber-tnKle,451;  Saginaw  shipments 
to,  517, 518, 519 ;  association  at,  458. 

Tonnage  of  vessels  bnilt  in  Massadrasetts,  4S4. 

Tons,  role  for  changing  to  measnres,  443, 443. 

Top-trimming  of  slender  trees,  90. 

Topping,  E.,  on  timber-cnlture  art,  83. 

Tornadoes,  timber  on  track  of;  190. 

Toronto,  meteorological  obeervatiMis  at,  SS8. 

Torrents,  means  for  preventing,  334,  355, 356 ;  ac- 
tion of  Switzerland,  37S,  373. 

Torrefiod  wood,  13Sl 

Trades  devoted  to  lumber  mannftictore,  390. 

Trametes  radicipenda^  ii^ariea  fh>m,  181. 

Tram-roads  fSor  lambering,  551. 

Transcalesoenoe  of  dry  air,  333. 

Transplanting  of  large  trees,  57, 83. 

Traverse  City.  Mich.,  580, 583, 548, 545. 

Traverse  Road,  Mich,  581. 

Tree  laws  of  States,  80O. 

Tree-lifter,  CoL  George  Greenwood's,  84. 

Tree-planting  by  rulroad  oompanies,  118 ;  as  af- 
fbrding  shSter  to  blHsi  170 ;  In  Minnesota,  538 ; 
great  mtereet  taken  in,  in  Iowa,  551. 

Trees,  best  for  reboisemont,  345 ;  oondncting*power 
of  lieat in, 870 ;  electrical inflaenoe of, 898:  num- 
ber to  an  aore  in  reboisement,  349 ;  of  IlliBois, 

soa 


Trenching  aroand  trees  before  transplanting,  84. 
Trespasses  by  ptsneers,  9 ;  dealings  in  case  of,  13. 
Tribonal  of  ibrast  proteotioD,  963, 366, 368, 37a 


Trimble  Co..  Ky..  local  law  in,  490. 

Trimming  of  forest  trees,  88;  opposed  in  Iowa,  553. 


Troia-Fontaines,  Encalyptns  at«885. 
T1roekee,Calnlnml      ^*^      " 
TmllHit,Miob..581. 


Ivptni 
from, 


505. 


TUbingtn.  UadfTersity  of,  680. 

Tubing  of  pompa,  increase  of;  leqoired,  893. 

Tvelamne  nwve  of  big  tresa,  694. 

Tnpelo.  in  Massachos^ta,  410. 

Toroentine,prodQetion  of;  137,385;  exported  firom 

wumiDgteBf  478k 
TvTsl,  Dr.  L^  cited,  178. 
Tnsoaloosa,  Ala.,  tree-planting  at,  880. 
TasoolaCo.,aAioli.,5n. 
Tastin,MielL,9ll. 
Tyber,  ancient  fkeeaing  at,  860. 
Tyndal,  Prof^  en  efbot  of  asoistiire  vpon  radia- 

Ufanns  oampestris  in  Boston,  438. 

mater  Co.,  K.  Y..  tamdng  in,  146L 

Unger ^observations  of  M8. 

Unkn  lUver,  Ma.,  lumber  business  on,  997. 

United  Stateis,  suggestion  on  management  of  tim- 
ber by,  193;  tisaMr  reaouTMs  of;  &4. 

Universities,  nnion  of,  in,  forest  sehoola  with,  916. 

Unlervnald,  eanton  of,  371 .  375b 

Upland.  Sweden,  meteorobgieal  station  at,  964. 

Upper  lakes,  lumber  production  on,  545, 549. 

m»per  Manistee  River,  983b 

Upper  Penrinsula  of  Michigan,  Stti. 

UH,  canton  of;  871, 378, 375, 

Urn  of  Naads,  allusion  to^  308. 

Utah,  dyingof  forests  in,  174 ;  elevation  of  timber- 
line  in,  967;  forest  resouroes  of;  503;  irrigation 
in,  504. 

Vaodnlee  in  Massachusetts,  413. 

Valais,  forest  legalatioas  o^  371, 37& 

Vaillant,  Marshal,  meteorologioal    observations 

made  under  directions  of,  863. 
Valhalla,  Cal.,  601. 

Vallombrosa,  Italy,  school  of  forestry  at,  630. 
Valley  Forge,  alternations  oi  timber  in,  190. 
Valley  of  Virginia,  468. 460. 
Vallev  Woods,  Minn..  538. 
Vandieman's  Land,  observations  in,  334. 
Vandenbnrg  Co.,  Ind.,  508. 
VaniUfk  odor  like,  prepared  from  pine,  143. 
Vanville,  Wis..  543, 550. 

42  F 


Vapor,  a  constituent  of  atmosphere^  388,   836; 

weight  of,  837. 
Varenne  de  Fenille,  advice  on  thinning,  100. 
Varieties  perpetuated  by  grafting,  33. 
Vasey,  Dr.  George,  list  of  trees  of  Dlinols,  503. 
Vaoa,  canton  of;  371. 375. 
Vegetation,  how  affected  by  colored  light,  300 ;  of 

(SOifornia,  507. 
Venezuela,  climate  ot  310, 318, 389. 
Venice,  tuipen tine  fh)m  the  larch,  60. 
Vermillion  Co.,  Ind.,  508. 
Vermont,  law  protecting  trees,  818;  screens  needed 

for  fruit  in,  875;  forests  of,  408. 
Vernon  FumaccL  returns  firom,  185. 
Vessels  built  in  Massachusetts,  434. 
VibumesD  in  Massachusetts,  418. 
Vicaire,  M.,  establishes  a  school  of  guards  nt 

Barres,  t>29. 
Vioksburg,  timber  near,  481. 
Victoria,  climate  of,  308;  lumber  firom  Sau  Fi*aii- 

cisco  to,  609. 
Vienna,  resolutions  of  congress  at,  170,  293;  high 

school  of  forestry  and  agriculture  at,  6^  6-23; 

polytechnic  school  at,  691. 
VULiges,  improvements  in,  300.  317. 
Villavlcosa  de  Odeon,  forest  school  formerly  at,  630. 
Vilmorin,  M.,  plantation  of,  purchased,  689. 
ViUenenvette,  M.,  on  springs,  Slc..  801. 
Vincent,  C,  on  charcoal  and  distilled  products  of 

wood.  189, 134, 135. 
Vine,  limits  of  cultivation,  869;  exi>eriraent  on  sap 

of;  487. 
Virginia,  timber  resources  of,  467. 
Virginia  inspection  laws,  turpentine,  139. 
Virginia  City,  Nov.,  599. 
Vistnkh  changes  in.  894, 395. 
Vitacee  In  Massachusetts,  414. 
Voelter,  Henry,  wood-paper  process  of,  183. 
Vogel,  Dr.  A^  remarks  by,  341. 
VoUam,  Dr.  E.  P.,  statement  of,  596. 
Volney,  quoted,  368. 
Von  Kit  in,  Ferdinand,  on  charcoal-making,  cited, 

139. 
Von  Mikller,  Baron  F.,  botanical  labors  of,  605, 606, 

607. 
Vosges,  effect  of  clearings  in,  393;  reboisemmt  in, 

337. 


Wabash  Valley,  noteson,  497;  meatnrementof  trees- 

in,498. 
Wabasha  Co.,  Minn.,  533. 
Waddington,  M^  circular  bv,  17a 
Wages  paid,  lumber  manufactures,  380, 484. 
Wagon  manufactures,  Massachusetts,  431,  498; 

Michigan,  496. 
Wabsatoh  Mountains,  timber  in,  509. 
Walker,  Qapk  Campbell,  cited,  50. 
Walker,  Joseph  B.,  on  forests  of  Ifew  Hampshire, 

401. 
Walkflr,  Pcirry,  opLnlooa  of^  Sn4, 
WftllrMW,  Kans..  plAUtJug  at,  lift. 
WalljiceDarg,  Ejaginnw  Kliipiiiimte  to,  517, 
Walnut  tn  Mas8acbaectLfl,ICl(@ ;  Iti  KortU  Cj^tiltna^ 

474  f  Lq  TpiitwM«<\  I3G ;  In  West  VIrgmiH,  41)1  Hn 

Ii>wE^^'tD:  li^AtlDg  quaHtkeor,  k3il!;  sap  of,  4^; 

affyctwl  bv  gijoJnj^calformttUtHi,  4ft7;  Mack,  oiil- 

WAidiilK  Thorn  a-,  on  wllluw  b9d(;e«,  lOft,  S«4, 

WarUar,  Dr.  John  A.,  cited,  375, 4VM.  4B5t 

WiLiiu^,  G^rgo  K.,  jr.,  oil  vLlni^  liuproTemeizii,  313. 

Wj^i  inlb,  lAVi-^t  of,  ID  boUfl,  'Mf). 

Wm-T^n  CfJi-,  PjX,  early  lambfiriOiJ  Iq,  463. 

Wbu»M.ic  Fiiniiici<ts  rviiiriu  froui,  135,^ 

WuuPiEirj,  Wis.  B(^,  54L 

Wo-Hb  far  di'stnjjiDgiuaAFtfl,  1&&,  169,  JOD, 

Wru^liiatrtruu  CHv,  transplanting  of  tr«ee  In,  Si^  il 

WwihiDgtoiiCo^Ini].,S(KS;  Kt'bi-.,  566;  Yt.,  fuFeeta 

of,  408. 
Washington  Territory,  lumber  of,  611. 
Waste  of  forests  by  pioneers,  8:  in  lumbering,  14, 

16;  in  mining  regions,  9;  in  Colorado,  588. 
Waste  lands  ifew  York  (1875),  435. 
Waterer,  Anthony,  nur8er3nnan,  418. 
Water,  action  of,  upon  vegetation,  347. 
Waterford  lumber  market,  447,  449. 
Water-pipes  filled  with  roots,  118: 
Water-wheels  used  in  lumber  manuflMtare,  380, 

308,433,607. 
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WfttsoD.  W.  C  observation  by,  193. 
Watts, Hon.  Frederick,  on  wfllow  ooltnre,  111. 
Wax  myrtle  &mily  in  Massachusetts,  409. 
Weather  signal  service,  records  of,  985. 
Webster,  Noah,  on  change  of  climate,  S69. 
Webster  Co.,  Iowa,  planting  In,  553. 
Weight  of  a  cord  of  different  woods,  136;  of  vapor 
tn  atmoApbere,  337;  mle  for  changing,  to  meas- 

QIO.  41J,  ^Jl 

WoiwDbach,  '«"ai;4?rfli  f-f  the.  iH-ir 

Wells  Olied  ^iih  willow  root*,  112, 

Weal  Bay  CLtv,  MJiih.,  QLIi 

Wfist  Branch,'!^,  tlmbt^r  on,  464. 

WmI  BraiKih  Boom  Company.  465. 

WbsI  Bronch  Canal,  ]luml>Br  bnslui^sa  on,  |i4, 465. 

WwtCsnada  Cr«ekjiimbcr  on,  411, 

Wfialcheiter  Co.,  K.  Y.,  459, 

WeBtem  aapcf'T,  SiiflL 

Westeim  f^tnt^D,  cf^Dstta  fltAtiatleH,  3dT;  railroads 
tn,  n% 

Weat  Indie*,  nridity  In,  307. 

W^atpbalio.  fnrBMT  for niat iotas  in,  3GL 

Vftant  K'tibary,  arbori-tiin]  »t,  SL7 ;  ornamental 
pismtlnj:,  triHto  fur,  Si  7.  * 

Wtflt  SiiJi?  Kinlrooda,  Micbip^ti,  533w 

Woat  Tni^  Lllmbl^r  market,  44?,  441). 

Wo«t  VirKlnln,  foruut  rtieoorcoa  of.  490.  • 

Wex.  O..  oTj  effWit  of  clearings,  9&i. 

Woiford  Co.,  Mi  oh.,  KKL 

WdAHwaasjHT  for^Al  acIkhiI  nt,  633. 

Whpai,  canee^  of  f^iiluru  In^  Q71 ;  c^fifWi  cf  shelter 
apoD,  "AlA  I  lo«ei  of,  from  want  of  ^helttr.  In  Illi* 
nols,  STd  [  iH^noated  by  timber  belU.  :^  [  effect 
of  oitk-Hbada  ou,  30L. 

Wbc&Ibam:>w  man  n  foci  tnrfr,  Mlohigan,  53tf, 

Wbeeier,  Kdiv^a  S,.  oltcd,  460, 

Wlitidrr^  WilHnm  A.,  a  t^rkt  commlsdaaor,  437. 

WhedT^richtlDji;,  Mo^tiacbusr^ttn,  4*23. 

WbiJ.c,  Koliei  t,  on  cIlTDnte  of  Uadoh^,  301. 

Wliit*  Clood,  MIrb  ,  Ssil. 

WbheCaJml,  xlOi 

WhSfflflftli  Itiror,  Mlfli  ,  534. 

WhiU'brdl,  Micb,,  MO,  531.  541,543,  543i 

WliitHltaH  X.  Y  ,  lai-^^Bf,  product  A  reoelvfld  at,  446. 

White  Luke,  Mich,  5*21. 

Wblto  Mgnntatn  rpgioD.  N,  IT.,  3!)n. 

WhiUnft,  a  B:.,  of  Iowa,  eit«],  4 J,  50,  i!80»  «99, 556, 
559,  560. 

Whittlesey.  Col.  Charles,  statement  by.  920, 496. 

Whitney,  Prof.  J.  D.,  cited.  599. 

White- woods,  prnniog  of,  95;  weight  of,  449. 

Wickoff  Run,  limber  on,  467. 

Wienorwald,  forest  acailomy  formerly  near,  699. 

Wietliabacb,  M.,  investigations  by,  379. 

Wide  planting,  advico  concerning",  574. 

Wildaipen,  forest  Rchool  at,  624. 

Wild  lands  in  Georgia,  480. 

Wilhelmsthal,  fores   for  instmction,  699. 

Wilkin  Co.,  Alinn..  533. 

Williamson,  J.  A.,  instructions  by,  16. 

Williampport,  Pa.,  lumber  business  of,  4C5, 466. 

Williamstown,  Mich.,  513. 

Willis,  A.,  statement  of,  577. 

Willmar,  Minn.,  treo-plantinK  at,  191. 

Willow,  white,  exception  of,  in  timber-cnltnre 
clearing.  19. 

Willow  hedges.  106. 

Willow  as  a  timber  tree,  108 ;  roots  of,  fill  water- 
pipes,  112;  wood  gas  fVom,  134;  iqjared  by  in- 
sects,  167;  as  shelter-belts,  973,  979;  prevents 
erosions,  *.;89. 

Willow-waro.  392. 

Willows  family  in  Massachnsetts.  409;  in  North 
Carolina,  477;  in  Iowa,  553;  white,  in  Iowa,  563; 
in  Kansas,  576. 

Wilmington  Forge,  retnms  from.  195. 

Wilmington,  N.  C.,  exportation  rrom,  478. 

Wilson,  Alexander,  poetical  description  by,  457. 


Wilson,  J.,  on  Boasia.  cited,  969. 

Wilson,  Kana.,  tree-plantiBg  at.  119. 

Winohell,  K  H.,  cited,  533. 

Wind-breaks.  imp(^anoe  of,  970, 980. 

Winding  grain,  175. 

Wind-miirs,  Michigan,  526. 

Wind-screens,  protect  in  ftont,  975. 

Wind- waved,  an  accident  to  plnea  56. 

Winds,  970 ;  ocean  and  land,  diflerenoes  of,  997 ; 
drying,  242 ;  on  Pacific  coast,  970 ;  record  «C  834. 

Winona,  Minn.,  541, 544. 549, 549. 

Winter,  certain  transplanting  in,  86. 

Winter-killing  of  grain,  prevenUon  of,  98L 

Wirt,  Attomey-Oeneral,  opinion  of,  19L 

Wisconsin,  forest  fires  in,  155 ;  changes  of  timber 
in,  192 ;  law  to  enconrage  tree-planting  in,  913 ; 
effect  of  frosts  in,  269 ;  eucci  of  clearinga in,  294 ; 
forest  resources  oC  527 ;  need  of  forest-plantlBg 
in,  528 ;  lumber  characteristics  of,  529 ;  lumber 

_production  oi;  441, 545, 547. 

Wisconsin  Central  Bailroad,  540, 541, 543. 

WisooBsin,  forestry  commission  in,  589. 

Wisconsin  River,  ^,  531, 543. 547, 548. 

Wisconsin  Valley  Failrosd,  550. 

Wisner,  consul,  cited,  293. 

Witch-basel,  heating  qualities  of,  136. 

Wohmann,  experiments  of,  148. 

Wojeikof.  A.,  observations  by,  in  Rnati*,  987. 

Wolf  River.  Wis.,  530,  531,  M3,  545,  547;  aldiifle 
product  of,  540. 

Wood,  De  Volsen,  work  by,  cited,  177. 

Wood,  used  by  railroads.  113 ;  for  paper-makiBg, 
129;  in  paper,  tests  for,  123;  gas  from,  133:  on 
New  York  canals.  444, 446 ;  mannfaotOTML  Sagi- 
naw, Mich.,  519, 525. 

Wood-bending,  Michigan  censns.  596. 

Wood  fauceta,  manufactore,  Micnigan  cenaoa,  996. 

Wood  Lake,  Mich.,  521. 

Wooden  goods,  manufactured  in  Maaaachnaetta, 
421.493. 

Woodlands,  variable  meaning  of  term,  90;  effeotof, 
npon  springs,  969;  in  warm  cl'matee,  307;  oen- 
sus  statistics,  386 ;  areas  in  Maasachnaetta,  419  ; 
in  Rhode  Island,  433;  in  New  York  (1875),  435. 

Woods,  value  of,  for  fuel,  136 ;  as  shelter  fh>m  winds 
in.  272;  Iowa,  growth  of,  535. 

Wood's  Holl,  Mass.,  tree-planting  at.  427. 

Woodstock  Iron<^ompauy,  retnms  from,  195. 

Woody  planta  of  North  Carolina,  report  on,  aitcl 
469. 

Wool,  fiber  resembling,  trom  wood,  144. 

Wonnds  in  trees,  treatment  of, 90, 175. 

Wortemberg.  forest  education  in,  619, 690. 

Wynant's  kill,  reservoirs  on,  330. 

Wyoming  Territory,  591 ;  dying  of  forests  in,  174. 

Wyoming  Co.,  Pa.,  pine  of,  464. 


Yadkin,  chestnut  on  the,  470. 

Yellow  light,  effect  of,  300. 

Yollow-pine  region,  137 ;  of  North  CandiaAi  471. 

472. 
Yellow  poplar,  geological  relation  of;  487. 
Yellow  wood  in  North  Carolina,  476. 
Yew,  as  a  screen,  276 ;  in  Massaohnaetti,  407. 
Yield  of  turpentine.  138. 
York  Co.,  Nebr.,  586. 
Yosemite  Valley,  603,  609. 
Young,  Brigham,  opinion  of,  npon  irrigaiiOB,  594. 
Yonng  Woman's  Creek,  lumber  of^  466. 

Zilwankee,  Mich,  513. 

Zng,  canton  of,  371,  375. 

Znmbro  Valley,  Minn,  539. 

Zurich,  forests  of,  379,  375 ;  pdlyteohnio  sokool  at, 

696. 
Zwiokao,  effect  of  heat  of  ooal-miiie  at,  941. 
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